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Abstract 

This paper evaluates which market characteristics influence pension funds’ investment costs 

on country level. The study builds on public statistics from EIOPA and includes information 

from fourteen countries for the period 2004-2015. The results indicate that economies of scale 

play an essential role in the level of investment costs and that pension funds pay less investment 

costs in mature markets. Furthermore, we show that inactive participants are an extra burden 

for pension funds and generate additional costs. In conclusion, this article proofs that there are 

still significant optimization opportunities to reduce pension funds’ investment costs in the 

European Union. 
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Introduction 

In the European Union, more than 75 million workers depend on occupational pension funds 

to manage their retirement savings. However, in the academic literature, there has been little 

attention for occupational pension funds in Europe: most studies focus on important pension 

markets, like The Netherlands or The United Kingdom, but ignore medium-sized and smaller 

pension markets. Therefore, we only have limited knowledge on the market dynamics in the 

European Union, especially for member states with less occupational pension savings. In this 

paper, we want to address this literature gap and stimulate further research on occupational 

pensions in Europe. 

The research focus of this paper is investment costs, since there are significant differences 

between the member states when it comes to the cost structure of occupational pension funds: 

this has important consequences for the participants, because (too) high investment costs can 

diminish their pension savings. Therefore, this study has performed an exploratory research, to 

see which pension fund related parameters drive investment costs on country level. This 

research approach is innovative in academic literature, since previous studies focused on 

pension fund level when they analyzed investment costs, thereby ignoring potential differences 

between countries. More specifically, this paper will discuss the market characteristics that 

drive investment costs of occupational pension funds in fourteen member states of the 

European Economic Area. 

In contrast to other studies, the contribution of this research is twofold: (1) to the best of our 

knowledge, this is the first study that analyzes the market of occupational pension funds in the 

European Union and (2) in contrast to previous authors that performed cross-country cost 

analysis, this study does not only build on descriptive statistics, but also includes multivariate 

analysis. In result, this paper confirms that there are still significant optimization opportunities 
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to reduce the investment costs of occupational pension funds in the European Union. The next 

section discusses the academic literature on investment costs. 

Literature 

The current academic literature on investment costs analyzes the subject from two different 

perspectives: the first tradition evaluates the impact of specific parameters on investment costs, 

while the second tradition compares how investment costs relate to performance. In general, 

the investment costs of pension funds are influenced by different drivers: portfolio allocation, 

active vs. passive investment strategies, internal vs. external management, direct vs. indirect 

investments, pension fund size, etc. Hence, higher investment costs can be justifiable, if they 

result in higher returns for the participants – but previous studies conclude that investment costs 

are not only driven by the investment policy of occupational pension funds. 

In the literature, different authors agree that smaller pension funds face higher investment costs 

than larger pension funds (Bikker and De Dreu, 2009; Bikker, 2013; Broeders et al, 2016). 

However, the scale advantages for investment costs remain relatively limited, especially in 

comparison to administrative costs (Bikker and De Dreu, 2009).1 This is mainly because larger 

pension funds invest more in alternative assets, such as real estate, hedge funds, and private 

equity, which could generate higher returns, but also have higher costs (Bikker, 2013; Broeders 

et al, 2016). Hence, the current literature agrees that smaller and medium-sized pension funds 

could benefit from economies of scale, while larger pension funds face no diseconomies of 

scale (Bikker and De Dreu, 2009; Bikker, 2013; Broeders et al, 2016). 

Furthermore, these studies also show that portfolio allocation is an important driver of 

investment costs: Bikker and De Dreu (2009) and Bikker (2013) find that equity allocations 

 
1 In the literature, there is also an extensive tradition of studies that analyze the different drivers of administrative 

cost: for a comprehensive overview see Bikker et al (2012) and Bikker (2017). 
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are more expensive than fixed-income, but Broeders et al (2016) suggest that the difference is 

limited.2 However, the authors agree that investments in alternative assets generate higher 

investment costs than other asset categories (Bikker, 2013; Broeders et al, 2016).  

The main problem with the academic literature on investment costs is that it focuses on one 

country: The Netherlands.3 This creates an important literature gap, since the Dutch pension 

market is very mature, with low investment costs compared to other markets, and the research 

approach to analyze one specific country makes a comparison between different markets – in 

other development stages – impossible. In this context, the study from Tapia and Yermo (2008) 

offers interesting insights: the authors analyzed the fee structure – which is also used to cover 

investment costs – of defined contribution funds in Australia, Latin America and Europe. Their 

results indicate that higher fees are often linked to the recent introduction of the private pension 

system, although this does not explain all the differences. Unfortunately, this study builds on 

descriptive statistics and does not include multivariate analysis. However, it gives us an 

indication of what could drive differences in investment costs between different countries: the 

maturity of the private pension system.  

The second literature tradition tries to evaluate if lower investment costs result in higher returns 

for the participants. Bauer et al (2010) researched domestic equity allocations of US pension 

funds: their results indicate that larger pension funds have lower investment costs, but that this 

does not translate in higher returns. The authors suggest that larger pension funds face liquidity 

limitations, since mainly small cap mandates outperform their benchmark. Andonov et al 

 
2 The results from Broeders et al (2016) indicate that it is more expensive to invest in government bonds than in 

equities from mature markets. The higher investment costs related to equity are mainly driven by investment in 

emerging markets, which are more than three times as expensive as investments in mature markets.  
3 The Netherlands is one of the leading countries worldwide in cost awareness for pension funds. Hence, detailed 

information on administrative and investment costs is gathered by the supervisor (DNB) and made available for 

research purposes.  
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(2012) shows similar results for US defined benefit funds: lower investment costs -as a 

percentage of total assets- do not result in higher returns. In this study, the authors analyzed the 

entire portfolio and their findings also indicate that larger pension funds have liquidity 

limitations, especially when they invest in illiquid assets. Finally, Dyck and Pomorski (2011) 

analyzed the impact of pension fund size on the performance of defined benefit plans in 

different countries: their results differ significantly from the previous studies and indicate that 

larger pension funds outperform smaller pension funds.4 In their opinion, this is because larger 

pension funds have lower investment costs, since they manage more assets internally, and they 

invest more in alternative assets, which allows them to generate better returns. However, 

Andonov et al (2012) criticize the methodological framework from Dyck and Pomorski (2011), 

because they do not compute risk-adjusted returns. The next section describes the institutional 

framework for occupational pension funds in the European Union. 

Institutional Setting 

In the European Union, there are significant differences between the member states, when it 

comes to the organization and structure of their pension systems. In contrast to other policy 

areas, the European Union has limited jurisdiction on social affairs, and thus the pension policy 

is mainly shaped on national level. In result, the European Union is a patchwork of different 

pension systems: every member state has its own legislation, which has developed historically, 

and is further reinforced by limited harmonization on European level. Most member states have 

a traditional three pillar system, with public pensions, occupational pensions, and personal 

pensions. However, there are essential differences between the pillars in the member states: 

 
4 The research from Dyck and Pomorski (2011) builds on data from CEM Benchmarking, the largest provider of 

benchmarking information for pension funds worldwide. The dataset they analyzed includes information on 

pension funds in Australia, Canada, Europe, New Zealand, and the United States. Bauer et al (2010) and Andonov 

et al (2012) also relied on this dataset, but they only analyzed pension funds from the United States.  
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e.g. public pensions are the main source of retirement income in Belgium, while occupational 

pensions are the backbone of retirement benefits in The Netherlands. In this paper, we will not 

address these differences in detail, since our research focus is on occupational pensions, and 

more specifically occupational pensions managed by pension funds.5 

Table 1 gives an overview of the relative importance of occupational pension funds in the 

different member states of the European Union. In addition, Iceland and Norway have been 

added to this table, since they are part of the European Economic Area and their occupational 

pension funds are also supervised by EIOPA.6 Finally, the countries marked with an asterisk 

are included in the empirical research; the data selection will be discussed in the subsequent 

section. 

 
Table 1. Occupational pension fund assets as share of GDP (2015) 

Country  Country  Country  
Austria* 5.83% Iceland* 137.70% Poland 0.10% 
Belgium* 6.02% Ireland 23.05% Portugal 8.70% 
Bulgaria 0.01% Italy* 6.84% Romania 3.58% 
Croatia* 0.22% Latvia 1.37% Slovakia* 1.98% 
Denmark* 2.96% Luxembourg* 2.89% Slovenia* 5.84% 
Finland 2.21% Malta 0.02% Spain* 3.28% 
Germany* 6.96% Netherlands* 172.03% Sweden 4.06% 
Greece 0.66% Norway* 8.99% UK* 69.33% 
Notes: The countries marked with an asterisk are included in the empirical research. For the 
following EU member states, there was no information available: Cyprus, Czech Republic, 
Estonia, France, Hungary, and Lithuania. Gross Domestic Product at market prices. 
SOURCES: EIOPA (2016) and EUROSTAT (2017) 

 

 
5 In the European Union, occupational pensions can be managed in various ways, e.g. by pensions funds, insurance 

companies, and in book reserve schemes.  
6 The European Economic Area includes the EU member states and Iceland, Liechtenstein, and Norway. EIOPA 

is the regulatory authority for occupational pension funds and insurance companies in the European Union.  
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Table 1 shows important differences between the member states, which are mainly linked to 

national attitudes towards occupational pensions: many countries have only recently started to 

develop more extensive second pillar retirement provisions. In general, this evolution is driven 

by the growing awareness of decision makers, that for many workers public pensions offer 

insufficient protection to sustain their living standard after retirement. Furthermore, there are 

also important differences between the member states on how occupational pensions are 

managed: e.g. insurance companies have a larger market share than pension funds in Belgium, 

while pension funds are the most important player in The Netherlands. Unfortunately, there is 

no detailed information available on the total amount of occupational pension savings managed 

by other institutions, like insurance companies and book reserve schemes, in the European 

Union. Finally, in certain member states occupational pensions are mandatory for all workers, 

while in other countries they are voluntary and the employer can decide to offer them. 

In this complex policy environment, the European Union tries to stimulate more harmonization 

for occupational pension schemes and the institutions that manage them. In contrast to other 

social areas, the European Union has limited authority on occupational pensions, which is used 

to introduce new regulation. The central effort in this policy area is the IORP II directive, to 

stimulate better governance and more transparency for occupational pension funds. IORP II 

also aims to encourage long-term and social responsible investments. However, the directive 

does not include far-reaching capital or solvency requirements, like Solvency II, the regulatory 

framework for insurance companies. Hence, the IORP II directive is an important step towards 

further harmonization of occupational pension funds in the European Union, but the regulatory 
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impact on investment decisions remains limited, especially in comparison to the Solvency II 

framework.7 

However, many member states have investment regulation for occupational pension funds at 

national level: most common are investment restrictions for certain asset classes and limits on 

the exposure to single issuers, but also other aspects can be regulated, like foreign investments. 

In the national context, these investment restrictions are part of the regulatory framework for 

occupational pensions, which cover different subjects, like taxation, legal form, retirement age, 

payout methods, etc. In this paper, it is not our objective to give a detailed overview of pension 

regulation at national level, since there are significant differences between the member states 

and the legislation is often modified.8 The following section presents the dataset. 

Data 

The dataset builds on public statistics from EIOPA, the regulatory authority for occupational 

pension funds and insurance companies in the European Union. In 2016, EIOPA published a 

detailed database with information from national authorities on occupational pension funds 

(EIOPA, 2016). The database covers the period 2004-2015 and gives an overview of different 

pension statistics for occupational pension funds at national level. Unfortunately, there is no 

detailed information available on pension fund level. In total, the database includes information 

on 25 countries, but for different countries the data is incomplete and important parameters are 

missing: these observations have been excluded from the analysis. In result, the final dataset 

 
7 The IORP II directive entered into force in January 2017 and the EU member states have to adapt their national 

regulation by January 2019. In the literature, different authors have described the policy process and the impact 

of the regulation on occupational pension funds, mainly from a legal perspective. For an interesting introduction, 

see Autenne (2017).  
8 The OECD publishes a yearly report on investment regulation for pension funds: this document offers an 

excellent introduction to investment restrictions on national level, but does not cover other pension regulations. 

For more information, see OECD (2017). 
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includes 14 countries: Austria, Belgium, Croatia, Denmark, Germany, Iceland, Italy, 

Luxemburg, The Netherlands, Norway, Slovakia, Slovenia, and The United Kingdom.  

In addition, the dataset is an unbalanced panel, since multiple countries have only recently 

started to provide detailed information to EIOPA.9 Table 2 presents the summary statistics of 

the dataset.  

Table 2. Summary statistics 2004-2015 
   Percentiles  
 Mean Median 10th  90th  Observations 
Costs      
Investment costs 0.64% 0.20% 0.10% 2.22% 132 
Country Variables      
Assets per member €52,485 €20,057 €2,792 €76,741 132 
Pension fund size €449 M €192 M €28 M €1,100 M 132 
Active participants 63.11% 62.50% 32.77% 94.43% 132 
Defined benefit 68.18% N/A N/A N/A 132 
Defined contribution 31.82% N/A N/A N/A 132 
Asset Allocation      
Fixed income 55.44% 55.39% 41.44% 69.79% 132 
Equity 20.81% 19.44% 3.26% 38.03% 132 
Real estate 3.05% 2.75% 0% 6.90% 132 
Insurance 4.36% 0.10% 0% 21.47% 132 
Other assets 16.34% 15.52% 5.09% 29.24% 132 
Notes: In this table, assets per member is presented in euro and pension fund size is presented 
in million euro. However, in the regression model, we implemented the natural logarithm of 
these parameters, for both variables based on their value in euro. 

 

The summary statistics show that there are important differences in the cost levels between the 

countries. In general, the investment costs for occupational pension funds are much higher in 

Eastern Europe: potentially because these countries have only recently started to develop more 

extensive second pillar retirement provisions. In Table 3, the investment costs per country are 

 
9 The following countries have been included in the dataset for the respective years: Austria 2004-2015, Belgium 

2004-2015, Croatia 2010-2015, Denmark 2006-2015, Germany 2004-2015, Iceland 2012-2015, Italy 2004-2015, 

Luxemburg 2004-2015, The Netherlands 2007-2015, Norway 2008-2015, Slovakia 2008-2015, Slovenia 2004-

2015, Spain 2008-2015, and The United Kingdom 2009-2015.  
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presented for the period 2012-2015.10 However, the significant difference with other countries 

cannot only be explained by the maturity of the private pension system, since different other 

countries in the dataset also extended their occupational pension system, without raising 

investment costs: e.g. Belgium.11 Therefore, we believe that other parameters – next to market 

maturity – also play an important role in the level of investment costs.  

In line with current literature, this paper will focus on the impact of pension fund variables and 

asset allocation on investment costs: the specific variables which are included in this research 

are discussed in the next paragraphs and linked to our research questions. However, in contrast 

to previous authors, this study will evaluate the impact of these variables on country level and 

not on pension fund level. 

 

Table 3. The investment costs of occupational pension funds 
as share of total assets (2012-2015) 

Country  Country  
Austria 0.18% Luxemburg 0.19% 
Belgium 0.15% Netherlands 0.21% 
Croatia 2.37% Norway 0.13% 
Denmark 0.10% Slovakia 2.12% 
Germany 0.11% Slovenia 2.37% 
Iceland 0.22% Spain 0.15% 
Italy 0.40% UK 0.33% 
Notes: This table presents the average investment cost for occupational pension funds per 
country for the period 2012-2015.  

 

 
10 Table 3 presents the average investment cost per country for the period 2012-2015, because this is the only 

period that all countries are included in the dataset. 
11 In Belgium, new legislation was introduced in 2003 to stimulate occupational pension schemes: in result the 

participation rates almost doubled during the following years. However, the dataset shows that investment costs 

dropped significantly over this period. For more information on occupational pension schemes in Belgium, see 

Defau and De Moor (2018). 
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Size 

First, our empirical model includes the variable ‘pension fund size’, to evaluate the impact of 

size on investment costs. In the literature, previous authors conclude that smaller pension funds 

have higher investment costs than larger pension funds (Bikker and De Dreu, 2009; Bikker, 

2013; Broeders et al, 2016). Broeders et al (2016) provide three reasons why larger pension 

funds have relatively less investment costs: (1) they manage more assets internally, (2) spread 

their fixed costs over more capital, and (3) have more bargaining power in relation to asset 

managers. In Table 4, we present the variable ‘pension fund size’ for 2015, since this variable 

stays rather stable over longer periods. 

Table 4. Pension fund size (2015) 
Country Country 
Austria €1,524 M  Luxemburg €98 M  
Belgium €125 M  Netherlands €4,721 M  
Croatia €5 M  Norway €359 M  
Denmark €350 M  Slovakia €389 M  
Germany €1,238 M  Slovenia €188 M  
Iceland €771 M  Spain €104 M  
Italy €397 M  UK €192 M  
Notes: This table presents the average pension fund size in million euro per country for 2015.   

 

Table 4 shows that there are important differences between the countries when it comes to the 

average pension fund size: the figures clearly indicate that pension funds in The Netherlands 

are -on average- significantly larger than in other countries in the dataset. This observation 

strengthens our belief that it is relevant to research other pension markets than The Netherlands, 

which are less mature and have smaller pension funds. Furthermore, the figures indicate that 

pension funds in Eastern Europe, more specifically Slovakia and Slovenia, are not significantly 

smaller than in other European countries: this observation suggests that pension fund size is 

not the only relevant variable that affects investment costs on country level. Following the 

current literature, the empirical research will address the next research question: 
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Research question 1: The investment costs paid by occupational pension funds depends on the 

size of the pension funds. 

 Maturity 

Second, our empirical model includes the variable ‘assets per member’, to evaluate the impact 

from market maturity on investment costs. In the literature, Tapia and Yermo (2008) found that 

countries where defined contribution funds charge higher fees – which are also used to cover 

investment costs – often introduced their private pension system more recently. However, the 

authors underline that this is not the case in all the countries they researched, but that this trend 

can be found in many different countries. Therefore, we added the variable ‘assets per member’ 

to our empirical research, since we believe that this is a good proxy to measure market maturity 

– as we expect that the average pension capital is higher in more developed markets.12 In Table 

5, we present the variable ‘assets per member’ for 2015, since this variable stays rather stable 

over longer periods.  

Table 5. Assets per member (2015) 
Country Country 
Austria €22,608  Luxemburg €71,527  
Belgium €16,318  Netherlands €64,885  
Croatia €3,087  Norway €68,750  
Denmark €473,077  Slovakia €1,655  
Germany €22,181  Slovenia €4,913  
Iceland €19,921  Spain €16,209  
Italy €25,897  UK €83,370  

Notes: This table presents the average amount of assets per member per country for 2015.  
 

Table 5 shows that the average assets per member are significantly lower in Eastern Europe: 

however, this is not only linked to the recent introduction of private pension systems, but also 

 
12 In the literature, Bikker and De Dreu (2009) and Bikker (2013) also used the variable ‘assets per member’ in 

their empirical research, but only to analyze the impact on administrative costs, and not on investments costs.   
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to the -in general- lower wages in the region. More specifically, this observation highlights the 

relation between market maturity and average wealth in the European Union: private pension 

systems often have a longer tradition in richer Western and Central European countries, than 

in poorer Eastern European – and former communist – countries. In the empirical research, we 

will address the following research question: 

Research question 2: The investment costs paid by occupational pension funds depends on the 

amount of assets per member in the pension funds. 

 Participants 

Third, our empirical model includes the variable ‘active participants’, to evaluate the impact 

from (in)active participants on investment costs. In the literature, previous authors found that 

pension funds with more inactive participants, pensioners excluded, have higher investment 

costs (Bikker and De Dreu, 2009; Bikker, 2013). Unfortunately, the authors give no explanation 

for this observation. Hence, it remains relevant to further address this subject, especially in the 

current labor market – with growing job mobility. In the long term, this trend will create more 

inactive participants, because when workers change jobs, they often also change pension funds. 

Unfortunately, due to data limitations, it is impossible to distinct between inactive participants 

and pensioners in our dataset. Therefore, following the current literature, the empirical research 

will address the next research question: 

Research question 3: The investment costs paid by occupational pension funds depends on the 

proportion of active participants in the pension funds. 

 Plan Type 

Fourth, our empirical model includes the variable ‘defined benefit’, which allows us to evaluate 

the impact from plan type on investment cost. In the literature, different authors addressed this 

subject, but the results are mixed: Bikker (2013) and Broeders et al (2016) find no evidence 
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that defined benefit plans have lower investment costs than defined contribution plans in The 

Netherlands, while Bauer et al (2010) find that US defined benefit funds pay less for allocations 

to domestic equities – but the authors did not research other asset categories and underline that 

this observation could be linked to size discrepancies. Hence, it is relevant to further address 

this topic, especially given the growing importance of defined contribution funds. In Table 6, 

we present the dominant plan type – as percentage of total assets – per country: this variable 

remains constant in the empirical model.  

Table 6. The percentage of total assets per plan type (2015) 
  Total assets 
Country Plan type Defined benefit Defined contribution 
Austria DC 26.0% 74.0% 
Belgium DB 100% 0% 
Croatia DC 37.0% 63.0% 
Denmark DB 100% 0% 
Germany DB 100% 0% 
Iceland DC 28.0% 72.0% 
Italy DC 6.0% 94.0% 
Luxemburg DB 71.0% 29.0% 
Netherlands DB 99.5% 0.5% 
Norway DB 100% 0% 
Slovakia DC 0% 100% 
Slovenia DB 100% 0% 
Spain DB 74.0% 26.0% 
UK DB 81.0% 19.0% 
Notes: This table presents the dominant plan type as percentage of total assets per country 
for 2015. Hybrid schemes are added to defined benefit funds.     
SOURCE: EIOPA (2016) 

 

The figures show that defined benefit funds are dominant in nine countries (Belgium, Denmark, 

Germany, Luxemburg, The Netherlands, Norway, Slovenia, Spain, and The United Kingdom), 

while defined contribution funds are dominant in five countries (Austria, Croatia, Iceland, Italy, 

and Slovakia). In general, the dominant plan type is the result from historical processes and 

political decisions on national level: e.g. in countries that introduced private pensions more 

recently, like Croatia or Slovakia, defined contribution funds are preferred over defined benefit 

funds (since more risk is transferred to the individual participants). However, in our opinion, 
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there is not sufficient empirical evidence to believe that plan type has an effect on investment 

costs – and there is also no clear theoretical link. Hence, following Bikker (2013) and Broeders 

et al (2016), the empirical research will address the next research question: 

Research question 4: The investment costs paid by occupational pension funds does not depend 

on the plan type (defined benefit or defined contribution) of the pension funds. 

 Asset Allocation 

Finally, the asset categories (equities, real estate, insurance, and other assets) have been added 

to the empirical model, since they filter possible effects related to portfolio allocation. In the 

literature, previous studies conclude that asset allocation is an important driver of investment 

costs: Bikker and De Dreu (2009) and Bikker (2013) find that equities are more expensive than 

fixed-income, but Broeders et al (2016) suggest that the difference is limited. In addition, these 

authors show that alternative assets generate more investment costs than other asset categories 

(Bikker, 2013; Broeders et al, 2016). Therefore, it is essential to add the asset allocation to the 

empirical model, especially since larger pension funds often invest in more expensive assets – 

and ignoring these variables would (potentially) underestimate scale economies.  

However, in the dataset, there are important differences between the countries when it comes 

to investment regulations and this affects the asset allocation: e.g. pension funds in Slovenia 

can only invest 30% of their total assets in equities, while there are no investment restrictions 

in Belgium or The Netherlands. Furthermore, the asset allocation data are provided by national 

authorities, which have -in some cases- different reporting standards for certain asset classes 

e.g. mutual funds. In result, EIOPA cannot always categorize all asset holdings, which partly 

explains the -relatively- large category of ‘other assets’ in the summary statistics (see table 2). 

However, in general, the asset allocation data are a good indication of the investment behavior 

in the researched countries. Consequently, this paper will not analyze these variables in detail, 
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mainly due to the data limitations, but they have been included in the empirical model, to 

intercept possible effects related to portfolio allocation: they function as control variables in 

the model. The following paragraph discusses the other shortcomings of this study.  

 Limitations 

This research is confronted with different (data) limitations, which could generate biases: (1) 

the empirical model does not take national pension regulations into consideration, because of 

the large variety of pension regulations in the researched countries, but focuses only on pension 

fund and asset allocation parameters, (2) the data are provided by national authorities, which 

could generate self-reporting biases, because of different reporting standards and definitions, 

(3) the variable ‘pension fund size’ presents the average pension fund size per country, but does 

not incorporate market concentration or variation, (4) the variable ‘defined benefit’ shows the 

dominant plan type per country, but does not include the exact ratio between defined benefit 

and defined contribution plans (since these data are not available for all the years), and (5) the 

dataset is an unbalanced panel with limited observations, which could generate biases in the 

empirical result e.g. selection bias. However, given the nature of this paper, it is important to 

keep these limitations into consideration, but also underline the practical relevance of new 

research in this field. The next section describes the methodology and our empirical model in 

detail.  

Methodology 

The impact from the country variables and asset allocation parameters on investment costs is 

analyzed with a random-effects GLS regression. In this paper, we use a random-effects model, 

since (1) the Hausman test (1978) confirms the null hypothesis, which supports our choice for 
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random-effects over fixed-effects13, and (2) while the random-effects model allows us to 

include time-invariant variables (e.g. plan type), which would otherwise be absorbed by the 

intercept.14 The dataset we use is an unbalanced panel of 14 countries, for the period between 

2004 and 2015. The following estimation is calculated as follows: 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑐𝑐𝑐𝑐𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 =  𝛽𝛽1 𝐴𝐴𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑝𝑝𝐼𝐼𝑝𝑝 𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝐼𝐼𝑝𝑝𝑖𝑖𝑖𝑖 +  𝛽𝛽2 𝑃𝑃𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑐𝑐𝐼𝐼 𝑓𝑓𝑓𝑓𝐼𝐼𝑓𝑓 𝐼𝐼𝑃𝑃𝑠𝑠𝐼𝐼𝑖𝑖𝑖𝑖 +

 𝛽𝛽3 𝐴𝐴𝑐𝑐𝐼𝐼𝑃𝑃𝐼𝐼𝐼𝐼  𝑝𝑝𝑝𝑝𝑝𝑝𝐼𝐼𝑃𝑃𝑐𝑐𝑃𝑃𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 +  𝛽𝛽4 𝐷𝐷𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝐼𝐼𝑓𝑓 𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝑖𝑖 +  𝛽𝛽5 𝐸𝐸𝐸𝐸𝑓𝑓𝑃𝑃𝐼𝐼𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽6 𝑅𝑅𝐼𝐼𝑝𝑝𝑅𝑅 𝐼𝐼𝐼𝐼𝐼𝐼𝑝𝑝𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 +

𝛽𝛽7 𝐼𝐼𝐼𝐼𝐼𝐼𝑓𝑓𝑝𝑝𝑝𝑝𝐼𝐼𝑐𝑐𝐼𝐼𝑖𝑖𝑖𝑖 +  𝛽𝛽8 𝑂𝑂𝐼𝐼ℎ𝐼𝐼𝑝𝑝 𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 +  𝛿𝛿𝑖𝑖 + 𝑓𝑓𝑖𝑖𝑖𝑖   

where i represents the individual countries and t the time operator. The dependable variable 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼  𝑐𝑐𝑐𝑐𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 is the ratio of investment costs and total assets per country. The 

independent variables 𝐴𝐴𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑝𝑝𝐼𝐼𝑝𝑝 𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝐼𝐼𝑝𝑝𝑖𝑖𝑖𝑖, 𝑃𝑃𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑐𝑐𝐼𝐼 𝑓𝑓𝑓𝑓𝐼𝐼𝑓𝑓 𝐼𝐼𝑃𝑃𝑠𝑠𝐼𝐼𝑖𝑖𝑖𝑖, 𝐴𝐴𝑐𝑐𝐼𝐼𝑃𝑃𝐼𝐼𝐼𝐼 𝑝𝑝𝑝𝑝𝑝𝑝𝐼𝐼𝑃𝑃𝑐𝑐𝑃𝑃𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖, 

and 𝐷𝐷𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝐼𝐼𝑓𝑓 𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝑖𝑖 are the researched country variables. 𝐴𝐴𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑝𝑝𝐼𝐼𝑝𝑝 𝐼𝐼𝐼𝐼𝐼𝐼𝑚𝑚𝐼𝐼𝑝𝑝𝑖𝑖𝑖𝑖 is the 

natural logarithm of the average pension savings per participant per country. 

𝑃𝑃𝐼𝐼𝐼𝐼𝐼𝐼𝑃𝑃𝑐𝑐𝐼𝐼 𝑓𝑓𝑓𝑓𝐼𝐼𝑓𝑓 𝐼𝐼𝑃𝑃𝑠𝑠𝐼𝐼𝑖𝑖𝑖𝑖 is the natural logarithm of the average pension fund size per country. In 

this model, we implemented the natural logarithm for both parameters, to reduce possible 

heteroscedasticity. 𝐴𝐴𝑐𝑐𝐼𝐼𝑃𝑃𝐼𝐼𝐼𝐼 𝑝𝑝𝑝𝑝𝑝𝑝𝐼𝐼𝑃𝑃𝑐𝑐𝑃𝑃𝑝𝑝𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 is the percentage of active participants per country. 

Finally, 𝐷𝐷𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝐼𝐼𝑓𝑓 𝑚𝑚𝐼𝐼𝐼𝐼𝐼𝐼𝑓𝑓𝑃𝑃𝐼𝐼𝑖𝑖 is a dummy variable that present the dominant plan type per 

country.  

 
13 The Hausman test (1978) confirms that random-effects can be used, since we do not find a significant difference 

(<5%) between both models. Following Wooldridge (2010), the year dummies are excluded from the Hausman 

test. 
14 In many cases, fixed-effects can be more justified for modelling investment costs, as they control for unobserved 

factors (e.g. political or social factors). However, in our research, random-effects are more appropriate, since it 

allows us to include time-invariant variables (e.g. plan type), which would otherwise be absorbed by the intercept. 

In addition, different experts also highlight that fixed-effects absorb -at least partly- the effect from slow-moving 

variables. 
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The asset allocation parameters 𝐸𝐸𝐸𝐸𝑓𝑓𝑃𝑃𝐼𝐼𝐸𝐸𝑖𝑖𝑖𝑖, 𝑅𝑅𝐼𝐼𝑝𝑝𝑅𝑅 𝐼𝐼𝐼𝐼𝐼𝐼𝑝𝑝𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 , 𝐼𝐼𝐼𝐼𝐼𝐼𝑓𝑓𝑝𝑝𝑝𝑝𝐼𝐼𝑐𝑐𝐼𝐼𝑖𝑖𝑖𝑖, and 𝑂𝑂𝐼𝐼ℎ𝐼𝐼𝑝𝑝 𝑝𝑝𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑖𝑖𝑖𝑖 

present the percentage of total assets invested in the respective asset categories (equities, real 

estate, insurance, and other assets) per country. In this model, bonds function as reference 

category. The random-effects model also includes year-dummies 𝛿𝛿𝑖𝑖 which control for macro-

economic trends that could affect investment costs e.g. higher performance fees in bull markets. 

In the literature, Boon et al (2014) suggest that year dummies also have another advantage: in 

unbalanced panels – such as our datasets – they smooth the irregular number of observations 

for the different years. Finally, 𝑓𝑓𝑖𝑖𝑖𝑖 is the idiosyncratic error. The following section presents the 

empirical results.   

Results 

 Country Variables 

Table 7 presents the results from the regression analysis. The findings show that countries with 

larger pension funds have lower investment costs (research question 1). This observation is in 

line with previous studies (Bikker and De Dreu, 2009; Bikker, 2013; and Broeders et al, 2016) 

and highlights that economies of scale play an essential role in the level of investment costs. 

Furthermore, the regression results show that countries with more assets per member have 

lower investment costs (research question 2). This observation is in line with Tapia and Yermo 

(2008) and indicates that market maturity -here reflected by the average pension capital 

accumulated- plays an important role in the level of investment costs. In our opinion, this 

observation is very relevant for policy makers, as it suggests that they should have more 

attention for (investment) costs, when they develop or adapt pension regulations and schemes.  

In addition, the regression analysis shows that countries with more active participants in their 

pension funds have lower investment costs (research question 3). This observation is in line 

with Bikker and De Dreu (2009) and Bikker (2013). In essence, this result – and the findings 
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from the previous authors – indicate that inactive participants generate additional investment 

costs for pension funds: this topic should be taken serious by policy makers, especially in the 

current labor market with growing job mobility (for policy recommendations, see conclusion).  

Table 7. The Investment Costs of Occupational Pension Funds in the European Economic 
Area 
  

Investment costs 
 
Country Variables 

 

Assets per member   -0.004*** 
(0.001) 

Pension fund size  -0.002*** 
(0.001) 

Active participants  -0.008* 
(0.004) 

Defined benefit -0.002 
(0.002) 

 
Asset Allocation  

 

Equity -0.012* 
(0.007) 

Real estate  0.011 
(0.033) 

Insurance -0.018 
(0.012) 

Other assets  0.013 
(0.010) 

 
R² 
 

 
0.567 

Number of observations 
 

132 

Number of countries 
 

14 

Notes: This table presents the results from the random-effects GLS regression. The year 
dummies and intercept are not reported. Standard errors are in parentheses. *,** and *** 
indicate statistical significance at 10, 5, and 1% levels, respectively. 

 

Finally, our results show that there is no significant relation between the dominant plan type 

and the level of investment costs (research question 4). This observation adds to Bikker (2013) 
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and Broeders et al (2016). However, this does not imply that the plan type is not relevant for 

participants, because – in general – defined benefit funds offer better risk sharing. 

 Asset Allocation 

The asset allocation parameters have been added to the empirical model to filter possible effects 

related to portfolio allocation. The results show that countries with higher equity allocations 

have lower investment costs than countries with higher fixed-income allocations (which act as 

reference category in our model): this observation is very surprising and contradicts previous 

studies from Bikker and De Dreu (2009) and Bikker (2013). However, Broeders et al (2016) 

also found that it is -slightly- more expensive to invest in government bonds than in equities 

from mature markets: their findings suggest that higher investment costs for equities are mainly 

driven by emerging markets. Hence, it could be that the pension funds in our dataset mainly 

invest their equity portfolio in mature markets, but unfortunately, we have no information on 

this level. Finally, for the other asset allocation parameters, we do not do significant findings. 

The following section presents the conclusion. 

Conclusion 

In this paper, we address an important subject: the investment costs of occupational pension 

funds. More specifically, studies on this subject are useful, since they develop our knowledge 

about the increasing part of pension systems, which are occupational pension funds. In contrast 

to previous research, this paper builds on a cross-country analysis: our dataset includes fourteen 

countries from the European Economic Area and has never been analyzed before. The next 

paragraph presents the main results.   

In the literature, different authors (Bikker and De Dreu, 2009; Bikker, 2013; Broeders et al, 

2016) conclude that economies of scale for investment costs are limited, but our study clearly 

confirms that there are still important optimization opportunities in the European Union – and 
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especially in Eastern Europe. In contrast to these authors, our research builds on a cross-country 

analysis: the results confirm that larger pension funds have lower investment costs than smaller 

pension funds and that pension funds in more mature markets -in our research reflected by the 

average pension capital accumulated- have lower investment costs. Furthermore, the findings 

indicate that inactive participants generate additional costs for pension funds: previous authors 

(Bikker and De Dreu, 2009; Bikker, 2013) did similar observations. Finally, the results suggest 

that fixed-income allocations are more expensive than equities in our dataset. Based on our 

experiences and the results from this paper, we would like to offer some recommendations for 

policy makers. 

 Policy Recommendations 

First, the European Union should stimulate better data collection on the different institutions 

that manage occupational pensions (book reserve schemes, insurance companies, and pension 

funds) and support common reporting standards to facilitate future research. Second, the EU 

should continue its effort to support harmonization for occupational pension schemes, since 

this could generate economies of scale and create more transparency in the sector. Finally, 

policy makers should consider different options to reduce inactive accounts in pension funds: 

e.g. by stimulating transfers to other pension plans and/or by creating a central fund that 

manages inactive accounts. 
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