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Brussels iron and steel builders in the 19th and 20th centuries:
A macroeconomic and spatial exploration

F. Vandyck
Vrije Universiteit Brussel, Brussels & Universiteit Antwerpen, Antwerp, Belgium

M. Degraeve & S. Van de Voorde
Vrije Universiteit Brussel, Brussels, Belgium

ABSTRACT: In construction history research, the focus is often on large and prominent enterprises, whilst
small and medium-sized enterprises (SMEs) remain largely overlooked. Yet, in Brussels, like in other major
cities like London, 67% of construction workers were employed in SMEs in 1896 – a number that remained
relatively constant until today. Accordingly, these historically long-neglected members of the urban construction
industry were largely responsible for meeting the growing demand for building and ongoing maintenance during
the city’s expansion during the 19th and 20th centuries. SMEs can, therefore, be considered as equally crucial
and persistent players in urban construction economies. This paper seeks to sketch a broader framework of the
Brussels’ construction industry during the past two centuries, including both SMEs and larger enterprises. We
particularly focus on iron and steel builders, including merchants, foundries, forges and steel joiners, yet also
draw comparisons with another subsector, namely joiners and carpenters.

1 INTRODUCTION

The Belgian construction industry is traditionally
marked by SMEs (small and medium-sized enter-
prises) (Degraeve 2019; Hillebrandt 2000; Sage 2013).
Nonetheless, scientific literature generally focuses
on large-scale, iconic companies (Culot et al. 2018;
Godoli et al. 2012), leaving most of the industry
unstudied (Dobbels 2019). Despite some interesting
case studies on smaller enterprises (Wouters & Wibaut
2019), this hiatus renders the historical practices of the
entire industry insufficiently studied.

In this paper, we set out to sketch a more com-
plete picture of the construction industry, by including
SMEs. We particularly focus on the steel and iron
construction industry. In the first part, we seek to
understand the macro-economic trends of metal pro-
cessing activities by looking into their evolutions in
multitude and magnitude (employment) between 1833
and 1965.

Secondly, the paper sets out to assess the agency
of space. For each type of enterprise, from merchants,
large-scale foundries and artisanal forges to joineries,
geographical mapping analyses are performed on the
city level to sketch steel and iron builders’ location
strategies. These settlement patterns are, thereafter,
combined and related to the spatial organisation and
infrastructural needs of the production processes.

Throughout the text, comparisons are made with the
timber sector (Degraeve et al. 2018), thus making it

possible to grasp the specific and representative char-
acter of the urban iron and steel industry, whilst further
refining the applied methodologies.

The paper fits within the framework of the interdis-
ciplinary research project, Building Brussels, which
seeks to understand the building industry by looking
explicitly, yet not exclusively, into SMEs (Degraeve
et al. 2018). We focus on the patrimony that the con-
struction sector built for itself during the 19th and 20th
centuries. In analogy to emerging studies on architects’
houses (Raaffels et al. 2020), the workshops, houses
and structures of builders can be regarded as sedi-
ment of local skills and expertise, embedded within the
particular socio-economic and cultural context. The
spatial strategies of the construction sector, both at
the level of the city and the building, remain hitherto
largely unstudied, yet they can be deployed as a source
to gain a better understanding of the construction sec-
tor. By investigating both the geographical distribution
and the typological setup of these buildings, we aim
to discern recurring spatial arrangements, related to
specific construction activities.

2 ECONOMIES OF SCALES AND
CRAFTSMANSHIP

To compose a structural overview of the iron and
steel sector in Brussels, three serial historical sources
were used. First, the trade directories or almanachs
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Table 1. Evolution of enterprises, employees and firm sizes in iron and steel trades in Brussels (Degraeve, in prep.)

1831/33 1846 1864/66 1896 1899 1910 1932 1937 1965

# enterprises 184 424 695 742 653 681 231 393
employment (incl. entrepreneurs) 378 795 2859 2955 1985
average firm size (incl. entrepreneurs) 2.6 3.0 4.1 4.5 8.6
# enterprises per 10,000 inhabitants 17.2 14.2 13.2 13.4 10.0 7.8 2.6 3.8
employment per 10,000 inhabitants 35.3 42.3 54.2 45.3 22.3

du commerce et de l’industrie, provide yearly updates
of active enterprises, listed per trade (Brussels City
Archives 2016, online). Secondly, the 19th-century fis-
cal registres des patentables (BCA) list the Belgian
entrepreneurs that paid the obligatory ‘patent tax’ to
execute their trade. These registers include employ-
ment numbers since taxation was based on the number
of labourers, yet these data are incomplete and dis-
continuous. Therefore, the censuses of commerce and
industry are used as the third main source. They list
the number of enterprises per trade, as well as employ-
ment figures, on an aggregated municipal level. Taken
together, these sources make it possible to provide a
long-term insight into the macro evolutions of the iron
and steel construction sector in 19th- and 20th-century
Brussels.

Based on key events in the history of the build-
ing sector, such as cyclical upturns and depressions,
and the availability and accuracy of the sources, we
selected nine benchmark years. We examined and pro-
cessed the data for each of these years, and filtered
out those pertaining to all builders, producers and mer-
chants in iron and steel, which resulted in Table 1. In
addition to the absolute number of enterprises, total
employment rates and average firm sizes (including
the entrepreneurs), figures on 10,000 inhabitants are
included to assess their evolving importance in rela-
tion to the urban expansion and population growth.
Because each source had its advantages and disadvan-
tages, for instance in using different definitions and
methods to register iron and steel enterprises, some
figures were omitted inTable 1 (Bertels 2008: 4; Buyst
1992: 136; Debroux 2012: 105–7; Degraeve in prep.
Hannes 1975; Lemmens 1988).

What immediately becomes apparent from Table 1
is the sheer magnitude of the sector, with hundreds of
enterprises and, at their peak, thousands of labourers,
in a city that expanded roughly tenfold to around 1
million inhabitants in this period. Besides that, two
main observations come to the fore.

First, Table 1 shows that the urban market for iron
and steel was expanding in the 19th century. Grow-
ing numbers of firms and labourers were involved in
the sector, and most importantly, relative employment
figures were on the rise. Simultaneously, however,
the relative number of enterprises witnessed a long-
term decline, which continued into the 20th century,
to reach an all-time low at the height of the 1930s
crisis. These seemingly opposite trends bear witness
to a shift towards an increased scale of production

and market concentration, where growing numbers
of labourers were centralised within fewer produc-
tion units of large-scale foundries and ateliers de
construction (Marneffe 2020, Wouters & Wibaut in
prep.), due to the competitive advantages they obtained
from economies of scale and the mechanisation of
production (Bennett et al. 2019; Hannah 1976). The
20th century was characterised by generally declin-
ing numbers that point in the direction of a shrinking
urban market. In combination with lower demand in
the 1930s and increased productivity, this decline was
caused by the interaction between the upscaling and
relocation of iron and steel production outside the
densely built city.

Second, while firm sizes indicate a trend of long-
term growth, the average firm size never exceeded ten
employees. The majority of the iron and steel enter-
prises continued to work on a very small scale, despite
the ascent of economies of scale. In the early 19th
century, the dominance of small-scale craftsmanship
of blacksmiths and lock and stove smiths was still evi-
dent. The latter were often merged in Belgian cities
and executed all sorts of small, often unmechanised
ironwork (Marneffe 2020: 92). But even as indus-
trialisation progressed, a new appreciation of elabo-
rately decorated wrought iron gave rise to many new
specialisations (Hennaut & Demanet 1997: 22–23).
In the 20th century, small iron and steel firms per-
sisted, for instance by reorienting towards local and
individual needs for renovation and assembly. More
than the rigidity of mass production, their small scale
and specialised skills enabled a flexible position in
the market, where their specialised skills allowed for
swift responses to the rapid shifts in market demands
that characterised the construction sector as a whole
(Harris & Buzzelli 2005).

The iron and steel sector thus moved forward as a
highly representative building trade. The mechanisms
of market concentration and persistent fragmentation
can similarly be perceived in other trades, such as the
timber subsector. Joiners, carpenters, timber traders
and sawmills equally made up a vast part of the urban
construction market that was characterised by a long-
term decline due to mechanisation and economies of
scale, the impact of which nevertheless became clear
a few decades later than for iron and steel (Degraeve,
in prep.). In both sectors, however, most enterprises
that stayed in the city were invariably organised on a
strikingly small scale. The question remains how the
(mostly small-scale) iron and steel workshops were
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spatially organised within the densely built urban fab-
ric, and how this compares to the spatial patterns of
the timber industry (Degraeve et al. 2018; Vandyck &
Degraeve 2019).

3 SPATIAL PATTERNS

In the following section, we examine whether, and how,
this dichotomy in the organisation of Brussels iron
and steel construction companies, with economies of
scale on the one hand and craftsmanship on the other,
manifested spatially. Based on detailed analyses at two
related levels of scale, i.e. that of the city region and
that of the corporate premises along with their use,
recurrent settlement patterns are outlined to under-
stand the locational logics and infrastructural needs
from within.

Drawing on the Inventaire Visuel de l’Architecture
Industrielle (Archive d’Architecture Moderne 1980),
we identified where iron and steel workplaces were
situated in the city. Visuel refers to both the selection
procedure applied in the 1980s, i.e. according to the
visual presence of a workplace in the streetscape, and
to the rich photographic documentation and occasional
blueprints.

Our first step consisted of filtering the 1671 indus-
trial buildings featured in the inventory according to
the workshops’ (original) use for metal processing.
Fifty-one premises of merchants, foundries, forges
and steel construction companies, in general, were
included in a digital and georeferenced database and
subsequently projected onto a Brussels city map. Sec-
ondly, the architectural-typological properties of these
buildings were assessed, such as spatial embedment
in the urban fabric, the number of storeys, forms of
hybrid usage and accessibility. To do so, the records
and photographs of the Inventaire Visuel were sup-
plemented with cadastral maps, building permits and
(historical) aerial imagery. For those buildings that are
still exploited for the same purpose today, on-site visits
and interviews allowed detailed analyses of the spa-
tial layout of these metal processing operations, such
as the sequence of machinery, the walkways, access,
and storage. Building on these two dimensions, i.e.
geography and use patterns coupled with a typomor-
phological study, conclusions can be drawn in relation
to the spatial organisation of the Brussels iron and steel
building industry in the long run.

3.1 The territorial distribution of iron and steel
builders

Due to the weight of the raw materials, the histori-
cal iron and steel production facilities were intricately
linked to the local availability of the resources or the
immediate access to cargo. Iron ores were imported
from Sweden and American countries to Belgium. The
iron ores were melted in blast furnaces into pig iron
and subsequently smelted and rolled into steel pro-
files. As the main energy source for the blast furnaces

Figure 1. Geographical distribution of iron and steel mer-
chants and workshops in the Brussels-Capital Region, based
on the digitalization of the InventaireVisuel de l’Architecture
Industrielle.

was coal, metal producers such as Cockerill settled
mainly in the Walloon coalfields of Liège, La Lou-
vière or Charleroi (Wemans & Paternoster 1991) in
the first half of the 19th century. The modernisation
of the Brussels-Charleroi canal in the 1850s, com-
plemented with the rapid expansion and densification
of the Belgian railway network, disclosed Brussels’
industries to the abundant supply of this new source of
energy and brought the Wallonian steel production to
its urban sales market.

In Brussels (Figure 1), local traders were generally
grafted on the rail and waterways that supplied them
with finished steel elements and pig iron in bulk. Con-
sidering the merchants listed in the Inventaire Visuel,
this ‘proximity to transport infrastructures’ can occa-
sionally be understood in its most extreme and direct
way, with depots alongside the banks of the canal or
with train tracks extending from suburban blast fur-
naces all the way into warehouses. Most steel traders
did, however, not have the luxury of such an immedi-
ate link to the production sites or import networks,
yet the geographical analysis shows that a delib-
erate location strategy to minimise transportation,
was generally adopted. Moreover, the industrial and
strongly mixed zones in the neighbourhoods surround-
ing these transport infrastructures offered merchants
ample opportunities to establish a property with a
large-scale footprint.

This finding confirms Alfred Weber’s Least Cost
Theory (1930) according to which the weight-losing
processes, such as the cutting of standard elements to
desired proportions by merchants, tend to settle near
transport infrastructures. Moreover, while this location
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Figure 2. UTIL company (former Peters and Van Droogen-
broeck) in Rue de la Caserne in Brussels @ Belfius Postcards.

strategy was already discerned for timber merchants
in the Brussels-Capital Region, the steel traders seem
to adopt this principle to a greater extent.

The historical trajectory of the steel and iron mer-
chant, UTIL, in Forest illustrates this inextricable
relationship with transportation networks and infras-
tructures. In the early 1890s, Peters, Van Droogen-
broeck & Cie, acquired an iron and steel trading estate
from Van Mulder-Haberman who had settled 20 years
earlier in a street parallel to where the Midi train sta-
tion was located at that time (Figure 2). Yet, when the
inner-city railway was decommissioned, the new own-
ers erected a second, much larger depot in the nearby
municipality of Forest, to have the possibility of trail-
ing the carriage wagons directly into the newly built
warehouse. Throughout the years, several takeovers
followed: its proximity to the transportation network
together with its vicinity to a rapidly expanding sales
market, allowed UTIL to remain locally anchored until
the 1980s.

The territorial mapping reveals how a majority of
foundries, forges and steel joiners were, likewise,
located in relative vicinity to their supplies, even
though they could be considered as weight-gaining
activities rather than weight-losing activities. Apart
from the incentive to reduce transportation costs of
the heavy steel, the strongly mixed areas along the
canal axis and railway tracks also offered proximity of
a growing market in the expanding city. Accordingly,
the chain of metal processing activities in construction
agglomerated in the municipalities of Anderlecht, For-
est and Molenbeek-Saint-Jean. Conversely, however,
timber joiners and cabinetmakers sought agglom-
eration effects with the intention of sharing costly
infrastructures for processing timber (e.g. planing or
milling machines).

3.2 Infrastructural needs

Holding the spatial organisation of the production pro-
cesses of these iron and steel builders in the light of
their location strategies demonstrates that such map-
ping analyses do not suffice to thoroughly understand
the geography of building. Similar to how the archi-
tecture of timber workshops is dictated by specificities
of the material (such as low-temperature processabil-
ity, specific weight, and its ’living’ character), the
preconditions for processing steel elements result in
a different architectural layout. Typomorphological
analyses strongly echo this observation, also within the
iron and steel subsector (Figure 5). Indeed, the infras-
tructural needs that emerge from casting iron radiators,
pipelines or columns are very different to those from
forging ornamental railings and balustrade elements
or welding pre-formed steel elements. How the spatial
logics of these three metal processing activities have
yielded alternative spatial footprints for foundries,
forges and joiners is explored by identifying recurrent
patterns of internal organisation and physical-spatial
conditions.

3.2.1 Foundries
More than any other metal processing activity, iron
casting activities were traditionally organised at a large
scale, in coarsely mixed urban areas nearby water
and railway infrastructures. On sizeable land, these
foundries were organised as ’villages’ of workshops
with allocated functions.The separation of these struc-
tures not only reduced the risk of fire spread but also
created space between them to efficiently organise the
logistics. Indeed, the scrap metal, stone, iron, coke and
sand were transported from these separate depots to
the furnace by carriages on internal railway tracks.
From the ground floor inlet, the mixture was dropped
into the furnaces to be drained at its bottom in the
cellar after melting. Next, the substrate was hoisted
into the sizeable casting room. Its open floor plan
allowed the subsequent production steps from mak-
ing sand moulds, casting the iron, letting it harden and
demoulding. Afterwards, in a fettling workshop (Fig-
ure 3), the parts were sanded and treated against rust.
The efforts to heat the furnace to 1500◦c were only
profitable when the molten iron was drained continu-
ously. Not only did this imply the involvement of many
workers, but also the storage capacity of resources and
the size of the casting room were to be substantial.

Illustrative for such a sizeable foundry village, and
confirming also the above-mentioned quest for scale
economies, is the case of the Charlet foundry: origi-
nally founded in 1878, it was subsequently merged and
acquired by Pierret, Stapper and ultimately Danckaert
in the 1960s. During this reorganisation and mechani-
sation process, the company grew in terms of volume
and productivity, but also in the physical extents of the
workplace.

3.2.2 Forges
In contrast to these large iron foundries, the forging
of mild steel was traditionally – and continuously –
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Figure 3. Fettling workshop of the Pierre Denis foundry in Forest © Delcampe Postcards.

organised by blacksmiths on a smaller scale. In conse-
quence, they were able to settle in the strongly mixed
fabric throughout the city, nearby their target mar-
ket. Horizontally, the typical forge fitted within the
small grain pattern of a terraced house with a gar-
den in the back, while vertically, a private dwelling
was erected on top of the workplace. The strong
embedment amidst the demand side was facilitated by
the entirely different production process (Figure 4).
Unlike the foundries, which required separate ware-
houses to store the bulk resources, forgers departed
from light, pre-formed steel profiles that could be
stacked efficiently, resulting in a limited spatial foot-
print. Furthermore, as forgers did not need a furnace
running over various floor levels, the entire production
process was organised following a horizontal logic.
This process commenced with heating the steel rods
to a processable state in an open forge. Once heated, the
glowing metal was subsequently hammered in several
sequences to the desired shape on an anvil, which was
later replaced by a hydraulic impactor. Given the rapid
cooling time, the vicinity of these workstations to the
open fire was critical, which underlines not only the
possibility, but also the benefits of a minimal spatial
footprint. Alongside this pounding heart of the work-
place, a handful of assembly benches and spray booths
served to finish the wrought iron elements.

The Grégoire forge was originally founded in Saint-
Gilles in 1920, employing a relatively high number of
iron and steelworkers. Yet, today, the workshop is run
by two artisans, father and son Sénéchal, without any

employees as they experience difficulties in recruiting
labourers with deep expertise and skills. Moreover,
the fragmentary demand and only partial mechanisa-
tion of the production process leaves little room for
economies of scale.

3.2.3 Iron and steel joiners
As for the last category, iron and steel joiners were
more versatile in their activities: besides (exception-
ally) casting and hammering of iron and steel into the
desired proportions, they mainly assembled compo-
nents and structures for the building industry from the
end of the 19th century onwards. Rather than applying
heat, they employed brute or mechanical force to shape
steel sheets into profiles and structures.The three basic
operations involved were firstly cutting the rolled steel,
then cold folding and eventually assembling these sep-
arate parts. Exceptionally robust installations, first
mechanically driven and from the 1950s hydraulically,
were used to cut and fold the metal. The footprint of
these installations, as well as the necessary operating
space around them, largely determined the maximum
size of the metal structures to be made. Metal joiner
workhouses, therefore, range from small-scale build-
ings – usually twice the size of a small forge – to
industrial complexes as large as a foundry.This diverse
functional and spatial logic is also reflected in the
geography of metal joiners. When located in the dense
and finely meshed urban fabric, they needed to dras-
tically reduce the necessary storage space and called
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Figure 4. The internal organisation of a traditional forger’s
workshop in Saint-Gilles. Drawing by Forton and Vandyck.

upon merchants, forges and foundries that were histori-
cally anchored and located nearby, to supply them with
readily available materials. The alternative of large
areas of land was only affordable on the outskirts of
the city.

4 CONCLUSION

With this paper, we aspired to sketch a comprehensive
outline of the iron and steel construction industry in
the Brussels-Capital Region, by taking into account
small, medium and large-scale actors. In doing so, we
have fundamentally contributed, on the one hand, to
the observed knowledge gap concerning the long-term
organisation of this subsector and, on the other hand,
to the lack of a framework for anchoring, interpreting
and assessing individual case studies in state-of-the-art
construction history research. Building on extensive
and varied source material, we related macroeconomic
and spatial information for historiographical research
into the urban construction industry.

Figure 5. Axonometric overview of historical iron and steel
workshops in the Brussels-Capital Region, depicting a selec-
tion of buildings listed in the Inventaire Visuel that continued
to exist to date. Drawing by Forton and Vandyck.

From the quantitative analysis of enterprises and
employment rates, it was concluded that throughout
the 19th and 20th centuries in Brussels, there were
two predominant, seemingly contradictory, yet com-
plementary trends: on the one hand, an increase in
average company size resulting from the drive towards
economies of scale, and, on the other hand, a strong and
sustained presence of small, mainly artisanal, compa-
nies that responded flexibly to changing demands and
trends (Figure 5).

Studying the iron and steel subsector from a multi-
level spatial perspective, we noticed a strong relation
between the type of enterprises, their locational logic
within the city, their spatial footprint and the internal
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Figure 6. Relationship between the construction period
and parcel size of historical iron and steel construction
workshops.

organisation of their workspaces.The spatial constella-
tions of builders’own premises, thereby, not only serve
as potential heritage, but also as a tangible source to
gain insight into the activities and organisation of the
enterprise, as well as the socio-cultural and economic
contexts in which they operate (Figures 6).

Outlining historical evolutions of the iron and steel
construction industry’s heritage, a clear dichotomy
has traditionally emerged between small workshops
for artisanal production (forges, certain joiners) in
the residential urban fabric and particularly large
plots in industrial zones near transport infrastructures
(foundries, merchants). Moreover, a twofold trend
seemingly emerging from the 1890s onwards is, on the
one hand, an incremental footprint of both the smaller

as well as the largest structures – such as those of gen-
eral ironworks, foundries and steel joiners – and, on the
other hand, the consolidation of an important share of
smaller workplaces, including forges and small-scale
steel joiners.

Building on these parallel correlations in the rela-
tionship between economic activity and employment
on the one hand, and industrial production and infras-
tructure on the other, further research is needed to
assess the relationship between corporate infrastruc-
ture and employment, paying specific attention to
market share and productivity.
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