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1
The primary objective of a pension system is to e�ciently provide a standard of living in 
retirement comparable to that enjoyed during the working years (Merton, 1983). �is objective 
goes back to the times of the Roman Empire. Since the reign of emperor Augustus, Roman 
legionary veterans received a cash pension (praemium militiae) at the conclusion of their service. 
Legionaries were granted a pension of 12,000 sesterces, a substantial amount of money equal to 
13 years of salary pay. �is stimulated peace and stability in the Empire, as veterans were no 
longer forced to plunder to avoid poverty. Pension payment, however, was a substantial element 
of the Roman imperial budget. Like many modern pension systems, e�ciently organizing and 
sustainably funding the system proved a major challenge. Augustus set up a separate Treasury 
(aerarium militare) for this pension system and capitalized it with 170 million sesterces of his 
own property. In the following decades, the pension system witnessed multiple times of severe 
underfunding nevertheless. �is forced subsequent Roman emperors to extend legionary service 
to reduce the number of bene�ciaries or even take unorthodox measures � such as selling palace 
furnishings � to pay for the pensions (Phang, 2008).

Since the Roman times, the organization and structure of pension systems has evolved 
substantially. Most pension systems around the world nowadays consists of three pillars 
where public pension schemes form the �rst pillar, while the second and third pillar consist 
of respectively funded occupational pension plans and private retirement savings accounts. 
Occupational pension funds aggregate assets from their plan sponsor(s) and participants with 
the aim of providing bene�ciaries with retirement income insurance. For that, pension funds act 
as �nancial intermediaries that manage the funds on behalf of their bene�ciaries by investing 
them on �nancial markets. A major rationale for the existence of �nancial intermediaries is 
to reduce the information and transaction costs that households and �rms would otherwise 
incur to manage risks directly by transacting in �nancial markets (Merton, 1995). �is also 
applies to pension funds. Given their size and consequent economies of scale, pension funds 
provide individual bene�ciaries with a low-cost method of diversifying their asset portfolio. 
Pension funds may also reduce the cost of transacting by negotiating lower management costs 
and performance fees (Sellon, 1992). 

Pension funds have also gained in size and importance. According to the Global Pension 
Assets Study 2017 from Willis Towers Watson, pension funds in the 22 largest pension systems 
manage about USD 36 trillion in assets under management. �is equals to about 62 percent of 
the GDP in the respective countries. Pension funds are among the largest institutional investors. 
�ey invest in a wide variety of asset classes that typically include bonds, equities, real estate and 
alternative asset classes. A thorough understanding of �nancial markets is essential for pension 
funds as investment returns are typically a major component of their performance. Vice versa, 
pension funds can signi�cantly impact market liquidity and asset prices with changes in their 
asset allocation (Allen, 2001). Furthermore, the e�ciency of �nancial markets is key to valuing 
pension assets and liabilities fairly and assessing the impact this has on the risk and market 
value of the sponsoring �rms (Cocco, 2014). 

The sustainability of pension funds in many countries, however, has come under pressure 
due to low expected returns and higher life expectancy. At the same time, pension funds face 
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a structural decline in their ability to bear risk due to demographic trends such as an ageing 
population and a decline in the proportion of younger people in the workforce. In response, 
pension funds have had to apply measures to restore their financial position, such as raise 
contributions, adjust their risk profiles by changing their investment policies and lower 
indexation. For some pension funds, these measures were not enough to sufficiently restore 
their financial position and they were forced to reduce the accrued benefits of entitlements of 
plan members.  As a result of these developments, pension funds face demands for transparency 
and accountability as well as increased public scrutiny on their efficiency of operations. 

Efficiency is one of the central concepts in finance. The efficiency of financial markets and 
financial intermediaries – such as banks, insurance companies and pension funds – is important 
as they play an integral role in allocating scarce capital and distributing risk. Efficiency, in 
this context, consists of three different but interrelated aspects: namely operational efficiency, 
informational efficiency and allocative efficiency (see for instance Bailey, 2005). 

Operational efficiency relates to the costs and risks involved in the process of carrying out 
transactions in financial markets or the provision of financial services by intermediaries. This 
market condition exists when participants can execute transactions and receive services at a price 
that fairly equates to the actual costs required to provide them. Informational efficiency refers to 
the extent that asset prices in financial markets reflect the information available to investors. In 
his seminal paper, Fama (1970) defines markets to be efficient when security prices fully reflect 
all available information at any point in time. If this condition is met, no arbitrage opportunities 
exist that allow investors to achieve excess returns without above-average risk (Malkiel, 2005). 
Allocative efficiency refers to the economic concept known as Pareto efficiency. This is present 
when financial markets allocate capital to the most productive uses, while risks are borne by 
those who are best equipped to bear them (Leibenstein, 1966).  Note that the three aspects of 
efficiency are interrelated, as the amount of informational and operational efficiency influences 
the degree to which financial markets allocate funds efficiently. Operational efficiency also 
impacts the level of informational efficiency as high transaction or information costs will make 
market participants less willing to trade and can therefore reduce the informational efficiency 
of financial markets.1

The four essays of this thesis focus on the efficiency of pension funds and financial markets. 
The thesis consists of two parts that focus on different aspects of efficiency. Part I of this 
thesis concentrates on the operational efficiency of pension funds. The chapters in this part 
examine different determinants of operational efficiency and relate to a stream of literature that 
investigate the efficient operation of financial intermediaries, such as banks (e.g., Berger, Hunter 
and Timme, 1993), insurance companies (e.g., Berger and Humphrey, 1997) and pension funds 

1 The relation between informational and operational efficiency is also visible in the so-called Grossman-
Stiglitz paradox that claims that because gathering information is costly, prices cannot fully reflect all 
available information (strong form efficiency) as market participants who spent resources to obtain it 
would receive no compensation (Grossman and Stiglitz, 1980). 
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1
(e.g., Alserda, Bikker and van der Lecq, 2017). As the pension sector is a vital part of the �nancial 
system in most countries, the assessment of its operational e�ciency is important. High costs 
and persistent ine�ciencies can substantially lower the (expected) pension outcome.2 Bikker 
and De Dreu (2009) �nd that an increase in annual operating costs of 1 percentage point over 
the entire accrual period results in a reduction of the eventual pension bene�ts by about 27 
percent. The same holds for the ability of pension funds to provide indexation to re�ect changes 
in costs and standards of living. Without indexation, the real income of a pensioner with 
a remaining life expectancy of 15 to 20 years decreases by 25 percent to 33 percent if the average 
annual in�ation rate is 2 percent.

Part II of this thesis relates to a di�erent aspect of e�ciency, namely the informational 
e�ciency of �nancial markets. More speci�cally, this part concentrates on the relation between 
U.S. politics and �nancial markets by examining the so-called presidential cycle e�ect. �is 
phenomenon was �rst documented in the Hirsch�s Stock Trader�s Almanac in 1967 and consists of 
signi�cantly higher stock market returns during the second half of a presidential term compared 
to the �rst. The economic signi�cance of the e�ect makes it relevant for institutional investors 
such as pension funds when determining their asset allocation, most notably from a market 
timing perspective. �is part of the thesis thoroughly examines the existence of the presidential 
cycle e�ect in U.S. stock as well as bond markets, and also investigates possible explanations for 
its existence. As such, this part aims to add to the growing literature that focuses on the relation 
between political factors and market e�ciency. 

1.1. PENSION FUND OPERATIONAL EFFICIENCY
Part I of this thesis analyzes di�erent determinants of pension fund operational e�ciency.3 
The chapters in this part examine the presence of scale e�ciency in the investment costs 
(Chapter 2) and performance-based fee structures (Chapter 3) of pension funds, as well as 
the operational ability of pension funds to provide a real or indexed pension (Chapter 4). 
What binds the chapters together is their empirical focus by investigating investment returns, 
costs and indexation levels observed in practice. For that, the chapters use cross-sectional and 
panel datasets containing detailed information on fund-speci�c investment returns, costs, asset 
allocations and levels of indexation in the Dutch occupational pension system. The Dutch 
occupational pension system � or second pillar � provides an interesting case study as it is 
well-developed and relatively large in terms of size, while Dutch pension funds allocate their 

2 The California Public Employees� Retirement System (CalPERS), for instance, decided to withdraw 
USD 4 billion in assets from the hedge fund sector due to complexity, high fees and transparency issues  
(Brown, 2016).
3 Alserda, Bikker and van der Lecq (2017) describe several aspects of operational e�ciency such as 
productive e�ciency (i.e. combining di�erent inputs to minimize average costs), scale e�ciency (i.e. 
minimize average costs by having an optimal size) and X-e�ciency. X-e�ciency relates to the gap between 
ideal allocative e�ciency and the actual observed level of e�ciency caused by a lack of competitive pressure 
(Leibenstein, 1966).  
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money to a wide variety of asset classes given the lack of quantitative investment restrictions. 
By examining the Dutch pension industry, this thesis aims to enhance our understanding 
of pension fund efficiency in general as most findings are also relevant for pension funds in 
other countries. Moreover, the empirical focus of the chapters adds to the existing literature as 
empirical evidence on investment costs, performance-based fees and pension fund indexation 
is limited. This can be primarily attributed to a scarcity of sufficiently detailed, unbiased and 
comparable data.4 In contrast to other sectors in the investment industry – such as mutual funds –  
the pension fund sector typically lacks reporting guidelines.

Chapter 2 provides a cross-sectional analysis of the relation between investment costs and 
pension fund size. Investment costs are an integral component of pension fund performance. 
Higher investment costs can substantially lower the retirement income of beneficiaries as 
they lower the net rate of investment returns. Furthermore, there is academic evidence for 
the presence of economies of scale in investment costs (e.g., Bikker and De Dreu, 2009; Bauer, 
Cremers and Frehen, 2010), implying that large pension funds operate more cost efficient than 
their smaller counterparts. Possible explanations for these economies of scale include more 
bargaining power and a comparative advantage of internally managing investment portfolios 
for large pension funds (Andonov, Bauer and Cremers, 2011; Dyck and Pomorski, 2011). This 
chapter examines the economies of scale in detail and is to our knowledge the first to distinguish 
between two components of investment costs – namely management costs and performance fees 
– for six asset classes that pension funds invest in. Management costs are the cost of having assets 
professionally managed and are typically based on a percentage of assets under management. 
Performance fees are generally calculated as a percentage of investment profits and aim to 
mitigate the agency conflict between investors and asset managers by linking the manager’s 
payoffs to his actions (Starks, 1987). For that, we use a cross-sectional dataset with investment-
related data on 225 Dutch pension funds for the year 2013.5 In line with existing literature, 
we find evidence that large pension funds profit from economies of scale in investment costs. 
A pension fund that has 10 times more assets under management, on average, reports 7.67 basis 
points lower annual investment costs. These economies of scale are solely driven by management 
costs. Moreover, we find that the observed economies of scale appear constant over pension 
fund size. We also document that economies of scale differ per asset class. Size is an important 
driver for economies of scale in fixed income, equity and commodity portfolios. These asset 
classes tend to have a higher level of liquidity and standardization and are therefore probably 

4 Regarding investment returns and costs, most academic attention is focused on U.S. pension funds (e.g., 
Bauer, Cremers and Frehen, 2010) instead of European pension funds which typically deviate from their 
American counterparts in terms of asset allocation. Blake, Lehmann and Timmermann (1999) document 
that U.S. pension funds are more heavily invested in domestic bonds than their U.K. counterparts, whereas 
U.K. pension funds have a larger weighting in equities. For indexation, most academic studies use stochastic 
models (e.g., Bikker and Vlaar, 2007; Molenaar and Ponds, 2012). 
5 The pension funds in the dataset had almost 928 billion euro of assets under management which amounts 
to about 98 percent of the total assets under management for all Dutch pension funds in 2013. 
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1
more easily scalable. On the other hand, we �nd no signi�cant economies of scale in real estate 
investments, private equity and hedge funds.

Chapter 3 focuses on investment cost structures by examining the relation between investment 
returns and performance-based fees for pension funds. Pension funds typically pay performance 
fees for active investment strategies and alternative asset classes such as investments in hedge 
funds and private equity. The importance of performance fees for the pension fund industry 
has increased as pension funds, on average, increased their allocation to alternative asset classes 
in recent years. The annual performance fees paid by Dutch pension funds increased by 36 
percent from EUR 1.1 to EUR 1.5 billion between 2012 and 2015. �is represents the transfer 
of a signi�cant fraction of the pension fund�s capital from bene�ciaries to asset managers, 
but could well be economically rational if they enable pension funds to enhance their overall 
net performance by recovering these costs with higher returns or diversi�cation bene�ts. 
Not surprisingly, fee structures have received considerable academic attention. Most studies, 
however, focus on fee structures in mutual funds (e.g., Fama and French, 2010), private equity 
(e.g., Robinson and Sensoy, 2013) and hedge funds (e.g., Ackermann, McEnally and Ravenscra�, 
1999). Chapter 3 adds to the existing literature by empirically examining the relation between 
performance fees and net investment performance of pension funds. The dataset includes 
returns and performance fees for six major asset classes for 218 Dutch occupational pension 
funds from 2012 to 2015.6 We document that large and more specialized pension funds pay less 
fees for a given level of excess return for alternative asset classes such as hedge funds and private 
equity. �is is possibly the result of better negotiation power due to their larger scale or higher 
level of expertise. In addition, we �nd that the returns of pension funds that pay performance 
fees to asset managers are not signi�cantly higher or lower than the returns of pension funds 
that pay no performance fees. �is is true for most asset classes. 

Chapter 4 concentrates on the ability of pension funds to e�ciently provide indexation 
by examining the factors driving indexation in de�ned bene�t pension plans. Indexation is 
the periodic adjustment of pension bene�ts to re�ect changes in costs and standards of living 
and the level of indexation has a substantial in�uence on the income of pensioners as well as 
on the pension accrual of active members. In the Dutch pension system, most pension schemes 
are career average de�ned bene�t plans with contingent indexation. �is implies that only 
the nominal bene�ts are guaranteed, while pension funds have the intention � if the �nancial 
position of the pension fund allows this � to annually provide indexation to either wage of price 
in�ation. The indexation of bene�ts depends on a future decision to be taken by the pension 
fund�s board. While most papers use extensive stochastic models to simulate indexation decisions 
(e.g., Beetsma and Bucciol, 2011; Molenaar and Ponds, 2012), Chapter 4 empirically examines 
the factors driving indexation in the Netherlands. For that, we have a panel dataset containing 

6 The assets under management of these pension funds rises from 853 billion euro in 2012 to 1116 billion 
in 2015, which on average amounts to 97.5 percent of the total assets under management for the Dutch 
pension industry during 2012 to 2015.
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indexation data for 166 Dutch pension funds during the turbulent years 2007 to 2010.7 We find 
that the key drivers of indexation are the funding ratio, inflation and real wage growth. More 
specifically, an increase in CPI has a positive effect on indexation for both active and inactive 
members, while higher real wage growth only increases indexation for active members. We 
also examine whether various pension fund characteristics influence the level of indexation. 
Pension fund size, for instance, appears to have a positive effect on the level of indexation, 
although the economic significance is small. We also observe that the type of pension fund 
has a statistically and economically significant impact as industry-wide pension funds, on 
average, grant about 0.8 basis points less indexation annually to active members than corporate 
pension funds. A possible explanation is that corporates need to compete more to attract good 
employees which may result in higher contributions to corporate pension funds (Clark and 
Bennett, 2001). Finally, we analyze the relation between policy ladders and the actual level of 
provided indexation and find that a policy ladder with an upper limit equal to a 100 percent real 
funding ratio is able to predict the actual level of indexation more accurately than a ladder with 
an upper limit based on a pension fund’s required nominal funding ratio. The latter tends to 
overestimate the actual level of indexation.

1.1.1. Policy implications for pension fund operational efficiency
The chapters in the first part of the thesis provide a comprehensive analysis of different 
determinants of pension fund operational efficiency. The findings also have policy suggestions. 
For one, the results suggest that pension funds can gain considerable benefits from economies 
of scale in the management costs for standardized asset classes (Chapter 2), in performance fees 
for most alternative asset classes (Chapter 3) and in terms of provided indexation (Chapter 4), 
although the economic significance of the latter finding is small. The findings in these chapters 
do not aim to prescribe an optimal pension fund size or investment amount for specific asset 
classes. The findings, however, do have implications for the determination of an optimal asset 
allocation, which is one of the most important responsibilities of a pension fund’s board. 
Typical considerations when determining the asset allocation are the expected return, risk and 
diversification benefits from each asset class. The findings however highlight that it is important 
for pension fund boards to include cost structures and the possible economies of scale within 
these structures into their consideration as they tend to differ between asset classes, cost types 
and pension fund characteristics. This will help ensure that risks, returns and costs are balanced 
and the asset allocation matches the pension fund’s strategy.

The findings also underline the importance of transparency towards pension beneficiaries 
and the general public regarding the operational efficiency of pension funds. Pension funds 
around the world are facing structural challenges – such as changing demographics and 
the low interest rate environment – making an efficient execution of pension provisions even 

7 On average, these pension funds account for more than 85 percent of the total assets under management 
of all Dutch pension funds during the sample period. 
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more important. �is is also re�ected in the global trend towards pension fund consolidation. 
According to OECD data, the number of pension funds declined in more than half of the 28 
OECD countries between 2005 and 2015 (OECD, 2016).8 The reduction in the number of 
pension funds is primarily the result of mergers, closures or acquisitions which appear driven 
by a need to operate more e�ciently and � in the case of de�ned bene�t plans � to overcome 
di�culties in meeting funding requirements. Transparency on operational e�ciency can create 
greater cost awareness, but can also help to restore and safeguard con�dence in the pension fund 
industry.9 Not surprisingly, greater transparency on operational e�ciency is gaining momentum 
within the pension industry and is also at the center of recent regulatory and policy initiatives 
around the globe.10

The �ndings also have implications for future research. The chapters have an empirical 
focus and are based on detailed datasets that enable us to analyze the e�ects for di�erent types 
of investment costs, asset classes and a wide variety of pension funds. It would, however, be 
interesting to further investigate the observed economies of scale using data based on individual 
mandates. Pension funds generally employ multiple investment mandates � sometimes with 
di�erent asset managers � within one asset class. Data based on individual mandates would 
enable us to further examine the relation between mandates and the observed economies of scale 
as well as investigate whether the e�ects di�er between (internal and external) asset managers, 
active or passive strategies or the amount of mandates within an asset class.

1.2. FINANCIAL MARKETS INFORMATIONAL EFFICIENCY
Part II of this thesis focuses on the informational e�ciency of �nancial markets. Academics, 
in general, distinguish between three forms of informational market e�ciency. The weak form 
claims that prices fully re�ect all information implicit in past prices. The semi-strong form asserts 
that prices re�ect all publicly available information, while the strong from of the e�cient market 
hypothesis states that prices re�ect all information both public and private. �ere is a large body 
of literature on the di�erent forms of market e�ciency that in general �nds substantial evidence 
in support of the weak and semi-strong forms of market e�ciency (e.g., Fama, 1991; Dimson 
and Mussavian, 1998; Malkiel 2005). Most of the literature, however, examines the relation 
between economic variables and expected stock returns, whereas the literature on the impact of 
political factors is still growing.  

8 Among these countries is the Netherlands, where the number of pension funds declined from 831 in 2005 
to 268 in 2017, while 45 of those funds have already noti�ed their supervisor (DNB) of their decision to 
liquidate (DNB, 2017).
9 �is is important as recent research by Willis Towers Watson (2017), for instance, reveals that more than 
80 percent of U.K. pension trustees have low con�dence in the clarity of investment costs. 
10 Examples include cost transparency codes for asset managers such as developed by the U.K.�s local 
government pension scheme, the proposals published by the FCA on transaction costs disclosure for 
pension fund investments launched in the U.K., initiatives by pension funds such as CalPERS to work 
with the Institutional Limited Partners Association (ILPA) to shed more light on private equity fees and 
the �recommendations on administrative costs� issued by the Federation of the Dutch pension funds.
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An important area in the literature on political factors focuses on the impact of the U.S. 
presidency on the macro-economy and financial markets. This stream of literature finds its origin 
in studies that investigate how politicians impact economic conditions to achieve a specific goal, 
which may be electorally (e.g., Tufte 1978; Nordhaus 1975) or ideologically driven (e.g. Hibbs 
1977; Alesina and Sachs 1988). Nordhaus (1975) introduces the political business cycle (PBC) 
theory which states that political parties who try to win elections often manipulate business 
conditions. More specifically, he argues that presidential administrations have an incentive to 
stimulate the economy prior to the elections in order to increase the probability of their electoral 
success. Not surprisingly, several studies confirm the interactions between presidents and 
the macro-economy (e.g., Chappell and Keech 1986; Blinder and Watson, 2016). In addition, 
there is also academic evidence that the U.S. presidency directly influences the performance 
of financial markets. Santa-Clara and Valkanov (2003), for instance, find that the average 
excess return in the U.S. stock market is higher under Democratic than Republican presidents. 
Moreover, several academic studies find evidence for a presidential cycle pattern in U.S. stock 
market returns (e.g., Huang, 1985; Booth and Booth, 2003).11 This effect consists of higher stock 
market returns during the second half of a presidential term compared to the first. Why there 
is a relation between the presidential cycle and financial markets, however, is less clear so far. 
Most rational expectations for the presidential cycle – such as variations in expected returns 
due to the business cycle or time-varying risk levels – fail to provide an answer (Santa-Clara and 
Valkanov, 2003; Booth and Booth, 2003). 

Chapter 5 analyzes the presidential cycle effect in U.S. stock and credit markets and formally 
tests the ‘presidential election cycle (PEC) hypothesis’. The popular press regularly points to 
this hypothesis as an explanation for the presidential cycle effect. The PEC hypothesis finds 
its origin in the macroeconomic political business cycle theory by Nordhaus (1975) and states 
that politicians manipulate business conditions in order to win elections. Using data between 
1948 and 2008, we find a clear and statistically significant presidential cycle effect in both U.S. 
stock and credit markets. The annual excess return of the S&P 500 index is almost 10 percent 
higher during the last two years of the presidential cycle than during the first two years. We find 
a similar pattern in real stock returns and credit spreads. Moreover, the results are robust after 
controlling for business cycle effects, time-varying risk, the impact of outliers and differences in 
consumer and investor sentiment. Since rational explanations fail to provide an adequate answer, 
we investigate the presidential election cycle (PEC) hypothesis by designing eight empirically 
testable propositions. We find, however, little to no financial, inflation, fiscal of macroeconomic 
evidence for any economic manipulation by an incumbent president. In addition, we document 

11 In line with the presidential cycle effect other studies also document a Congressional influence on 
the stock market.  An interesting Congressional effect is that a majority of positive returns in the stock 
market occurs when the U.S. Congress is in recess (Lamb, Ma, Pace and Kennedy, 1997). This finding aligns 
with the conventional wisdom that political gridlock, which exists when the U.S. Congress and presidency 
are not controlled by the same political party, is associated with favourable equity market performance 
(Beyer, Jensen and Johnson, 2006).
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little signi�cant evidence for the political mechanisms behind the presidential cycle e�ect and 
therefore conclude that the credibility of the PEC hypothesis as an explanation for the presidential 
cycle e�ect is limited. The popular wisdom that the e�ect is caused by politicians misusing their 
economic power to manipulate elections is not supported empirically. 

1.2.1. Policy implications for �nancial markets informational ef�ciency
The economic signi�cance of the presidential cycle e�ect in U.S. stock and credit markets makes 
it relevant for investors when determining their asset allocation, most notably from a market 
timing perspective. The explanation for the existence of the presidential cycle e�ect, however, 
remains a puzzle of informational ine�ciency that deserves further academic attention. Since 
most rational explanations � as well as the popularized presidential election cycle hypothesis � 
fail to provide an answer, alternative explanations become scarce. In that regard, it is interesting 
to note that we only observe the presidential cycle e�ect in unexpected stock returns and 
not in expected returns.12 �is suggests that investors are systematically surprised during 
the second half of the presidential term. Given the absence of a presidential cycle e�ect in �scal 
and �nancial policy variables, it is di�cult to �nd an underlying cause for this persistent bias. 
An interesting question for future research therefore is why investors have not learned about 
the di�erences in returns during the years of the presidential cycle. In line with the suggestion 
presented by Santa-Clara and Valkanov (2003), this could potentially be related to the limited 
number of presidential cycles to date (58 cycles since the foundation of the U.S. and 15 cycles 
within the sample period of Chapter 5). �is might imply that the presidential cycle e�ect � like 
some of the well-documented calendar e�ects that disappeared several years a�er their �rst 
documentation in the academic literature � will eventually be arbitraged away by investors. 

12 Santa-Clara and Valkanov (2003) also �nd that the di�erence in stock returns under Democratic and 
Republican presidencies is only prevalent in unexpected returns. 
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2.1. INTRODUCTION
Investment costs are an important determinant of pension fund performance. High costs and 
persistent ine�ciencies can signi�cantly impact operational e�ciency and thereby bene�ciaries� 
wealth and consumption, as they reduce the net rate of return on investments and subsequently 
raise the costs of providing pensions (Bikker and De Dreu, 2009).1 �is is even more relevant 
in recent years, as many pension funds around the world face signi�cant challenges following 
the �nancial crisis and the ageing of society. As a result, pension funds are confronted with public 
and political pressure to operate more e�ciently and show greater transparency to bene�ciaries 
and the general public regarding their cost structure (Blake, 2014). Understanding investment 
costs is also interesting from a broader �nancial markets perspective. Investment costs form 
a key parameter for pension funds when they determine their optimal asset allocation. �ese 
decisions can signi�cantly impact market liquidity and asset prices in general, as pension 
funds are among the largest institutional investors in the world (Allen, 2001). During 2013, for 
instance, pension fund assets in the seven countries with the largest (occupational) pension fund  
sectors � the U.S., Japan, the U.K., Australia, Canada, the Netherlands and Switzerland � 
amounted to USD 30.5 trillion, representing on average 105.6 percent of their GDP. By 
comparison, mutual fund assets in these countries aggregated to approximately USD 20 trillion 
during 2013.2

Despite the importance of investment costs in pension fund operational e�ciency, little 
empirical evidence is available on pension funds� cost structures.3 �is can largely be attributed 
to the absence of su�ciently detailed, unbiased and comparable data on investment costs. Several 
academic studies investigate pension fund costs and document economies of scale in their cost 
structures. �ese papers, however, concentrate on investment costs for U.S. pension funds (e.g., 
Bauer, Cremers and Frehen, 2010) and the aggregate investment cost level (e.g., Bikker and De 
Dreu, 2009). As a result, little is known about investment costs for European pension funds � 
that typically deviate from their American counterparts in terms of asset allocation � and about 
the drivers of the observed economies of scale. Are they primarily driven by management costs 

1 Bikker and de Dreu (2009) report that an increase in annual operating costs of 1 percentage point over 
the entire accrual period results in a reduction of pension bene�ts by about 27 percent.
2 See Global Pension Assets Study 2014 from Towers Watson for pension fund statistics, and http://www.ici.
org/research for mutual fund statistics. 
3 Pension funds may incur higher investment costs in pursuit of higher returns. Academic evidence on 
the relation between higher costs and superior performance is mixed. The majority of studies �nd that 
pension funds, on average, are unable to outperform external benchmarks (e.g., Lakonishok, Shleifer and 
Vishny, 1992; Busse, Goyal and Wahal, 2010; Blake, Rossi, Timmermann and Tonks, 2013). Some studies, on 
the other hand, �nd evidence for outperformance by pension funds, but predominantly in the U.S. context 
(e.g., Binay, 2005; Bauer, Cremers and Frehen, 2010; Andonov, Bauer and Cremers, 2011).  Chen, Hong, 
Huang and Kubik (2004) �nd that larger mutual funds deliver lower performance because of the interaction 
of liquidity and organizational diseconomies. Berk and Green (2004) show that investment funds with 
superior past performance attract new capital and invest the in�ow in passive strategies and thereby lower  
overall volatility.
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or performance fees? Do economies of scale differ between asset classes that pension funds 
invest in? And to what extent are they stable over different pension fund sizes, types, and plans? 

This chapter aims to fill this gap by providing a detailed analysis of operational efficiency 
by examining the relation between investment costs and pension fund size. For that, we have 
a unique and cross-sectional dataset containing information on fund-specific investment costs 
for 225 Dutch pension funds during the year 2013. The dataset is free from self-reporting biases, 
and is to our knowledge the first to distinguish between two components of investment costs, 
namely management costs and performance fees. Furthermore, we have detailed information 
on the asset allocation of pension funds for six asset classes – namely fixed income, equities, real 
estate, private equity, hedge funds, and commodities – which we can further decompose into 
thirteen sub-asset classes and different credit ratings. This allows us to correct the investment cost 
analysis for differences in asset allocations and other pension fund investments’ characteristics. 
As a case study, we examine economies of scale regarding pension fund investment costs in 
the Netherlands. The Dutch occupational pension system provides an interesting case study for 
several reasons.4 For one, the Dutch system is well-developed and relatively large in terms of 
size. This results from an important feature of the Dutch pension system, namely its mandatory 
nature. Due to this, large collective pools are created and participants of occupational pension 
funds benefit from economies of scale (Bikker and De Dreu, 2009). Another key characteristic 
of the Dutch pension system is that pension funds face no quantitative investment restrictions.5 
They are free to invest in any asset class in any currency denomination. As such, the Dutch 
pension system offers an interesting case study, as the pension funds allocate money to a wide 
variety of asset classes. The findings, however, are also relevant for other European countries 
where pension funds face no quantitative investment restrictions, such as Belgium, Ireland 
and the United Kingdom.6 In addition, the conclusions can also be relevant for non-European 
countries where pension funds face no quantitative limits such as Australia, Canada and 
the United States, but it should be noted that the average asset allocation in these countries 
deviates from that of Dutch pension funds.7

4 Like many pension systems, the Dutch pension system consists of three pillars. Public pension schemes 
form the first pillar which is financed on a pay-as-you-go-basis. The second pillar consists of funded 
occupational pension plans and is the focus of this study. Finally, the third pillar is made up of private 
retirement savings accounts, which individuals undertake on their own initiative. 
5 Dutch pension funds are obliged to follow the so-called prudent person rule. In the Netherlands, 
the prudent person rule, however, contains no quantitative investment limits regarding securities, asset 
classes or currencies, with the notable exception of the amount of assets invested in the sponsor company. 
It does mean that pension funds must invest in the interest of the pension fund’s participants, taking into 
account sufficient liquidity, diversification and quality.
6 See OECD (2011) for an international comparison of the implementation of the prudent person rule. 
7 Similar to the Netherlands, these countries have not implemented any quantitative investment restrictions 
as part of the prudent person rule. In Canada and the U.S., however, certain limits for the amount of 
investments in the sponsor company do apply. According to data from the OECD (2014), the average 
allocation towards equity for U.S. (50 percent) and Australian (49%) pension funds is higher than that of 
Dutch pension funds (30 percent) in 2013. 
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To examine the relationship between investment costs and pension fund size we test 
several hypotheses. First, we hypothesize that investment costs are negatively related to size, in 
particular management costs. �is is less so for performance-based fees as these are typically 
a �xed percentage of the outperformance.  A�er correcting for di�erences in asset allocation, 
we �nd evidence that large pension funds pro�t from economies of scale in investment costs. 
A pension fund that is ten times larger in terms of assets under management has, on average, 
7.67 basis points lower annual investment costs. In addition, these economies of scale are solely 
driven by management costs. We �nd no signi�cant relation between performance fees and 
the size of a pension fund. 

Second, we hypothesize that the observed economies of scale di�er between asset classes, 
with large pension funds realizing more economies of scale in traditional asset classes (e.g., 
�xed income and equity). Our analysis shows that this indeed is the case. Size is an important 
driver for economies of scale in �xed income, equity and commodity portfolios. �ese asset 
classes have a higher level of liquidity and standardization and are therefore easily scalable. 
On the other hand, we �nd no signi�cant economies of scale for real estate, private equity and 
hedge fund investments. �ese alternative asset classes are typically less scalable as they involve 
speci�c investment strategies, projects or objects.  

�ird, we also formulate hypotheses to investigate whether key pension fund characteristics 
� other than size � in�uence investment costs. For that, we examine the pension fund type, 
pension plan type and di�erent interest rate hedging strategies and formulate testable hypotheses. 
We expect, for instance, that corporate pension funds have lower investment costs since they are 
related to corporations that feel greater pressure to compete for employees by o�ering attractive 
pension arrangements that include lower costs (Clark and Bennett, 2001). However, we �nd 
contradictory evidence as corporate pension plans pay 7.33 basis points higher investment costs 
than industry-wide pension funds. A possible explanation is that corporate pension funds are 
more exposed to a misalignment of interests as they rely on commercial asset managers, whereas 
industry-wide pension funds typically are the shareholder of their own service provider and 
thus might have less agency costs. In addition, we hypothesize that pension funds may be willing 
to pay relatively more for investing in long-term bonds and interest rate derivatives to lengthen 
the duration of their assets. �is decreases the duration mismatch between their assets and 
liabilities and subsequently makes the �nancial position of the pension fund less vulnerable to 
(nominal) interest rate changes (Broeders, Hilbers, Rijsbergen and Shen, 2014). Surprisingly, we 
�nd that increasing the duration of the �xed income portfolio with one year leads to a decline 
of total investment costs by 2.99 basis points.   

In addition to testing hypotheses, we also perform several robustness checks to examine 
whether the observed economies of scale are stable across di�erent pension fund sizes. For that, 
we perform piecewise linear regressions and �nd signi�cant economies of scale for all pension 
funds with more than 20 million euro in asset under management. In addition, we document no 
evidence for diseconomies of scale for very large pension funds. 

�is chapter is related to two streams of literature that examine pension fund investment 
costs. The �rst stream relates to the presence of economies of scale and investigates the e�ciency 
of �nancial institutions in general. Bikker and De Dreu (2009) examine administrative and 
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investments costs for Dutch pension funds and find strong economies of scale at the pension 
fund level. Using the well-known CEM pension fund dataset, Bauer et al. (2010) study domestic 
equity investments of U.S. pension funds and also find evidence for the existence of economies 
of scale in investment costs. Andonov, Bauer and Cremers (2011) extend the focus beyond 
equity investments and find that the impact of investment costs on performance varies between 
asset classes. Possible explanations for these economies of scale include more bargaining power 
for large pension funds (Andonov et al., 2011) and a comparative advantage of internalization 
(Dyck and Pomorski, 2011). French (2008) discusses the evolution of investment management 
costs for defined benefit and defined contribution plans over time and presents a clear shift 
from actively to passively managed portfolios over time. This reveals an increasing preference 
for cost effectively managed investment portfolios by pension funds.  Bikker (2017) underlines 
the importance of operating cost efficiently as he finds that avoidable costs may cause a 10 
to 20 percent difference in benefits paid between the smallest and largest pension funds in 
the Netherlands. The presence of economies of scale in the pension fund industry is in line 
with empirical evidence for the mutual fund sector (Indro, Jiang, Hu and Lee, 1999; Collins and 
Mack, 1997). Moreover, Khorana, Servaes and Tufano (2009) report that mutual funds that sell 
to institutions and mutual funds in countries that protect individual investors appear to have 
lower costs.

The second stream of academic literature that this chapter relates to concentrates on 
the transparency of institutional investors regarding their cost structure. The AIMR (CFA 
Institute), for one, has been at the forefront of the debate on transparency of investment costs. 
In addition, there are many papers in practitioner journals discussing cost aspects of fund 
management. Wagner (1993), for example, promotes full transparency of (hidden) investment 
costs as they directly impact optimal asset allocation and net returns. Keim and Madhavan 
(1998) discuss methods and issues in estimating equity trading costs for institutional investors. 
Blake (2014) argues that all investment costs, both visible and hidden, should be fully disclosed. 
Hidden transaction costs are often higher than visible costs and paid for by investors via lower 
net returns. Not surprisingly, investment costs are also at the center of recent regulatory and 
policy initiatives. In the U.S. for instance, the Pension Protection Act of 2006 strengthens plan 
reporting and information disclosure requirements, see An, Huang and Zhang (2013). The UK 
Government and the Financial Conduct Authority (FCA) are also committed to introducing 
transparency of costs and charges in pension schemes, DWP/FCA (2015). In the Netherlands, 
the Federation of the Dutch pension funds issues ‘recommendations on administrative costs’, 
see PF (2012) and PF (2013). This is a form of self-regulation by the Dutch pension industry that 
aims to provide pension fund boards with adequate tools for a consistent calculation of their 
total costs and disclosure of their asset management costs. 

The remainder of this chapter is structured as follows. Section 2.2 describes the data and 
methodology used in our analysis. Section 2.3 presents the results of our analysis of the overall 
investment costs at the pension fund level. Section 2.4 subsequently explores the investment 
costs at the asset class level. In Section 2.5 we perform additional analyses to test the robustness 
of the economies of scale for differences in pension fund size. The conclusions are set out in 
the final section. 
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2.2. DATA AND METHODOLOGY
We use a cross-sectional, unbiased dataset with investment-related data on 225 Dutch pension 
funds for the year 2013. We are able to decompose annual investment costs in management 
costs and performance fees.8 In addition to data at the pension fund level, we are also able to 
di�erentiate between the costs of the following six asset classes: �xed income, equities, real 
estate, private equity, hedge funds and commodities. We also have data on the allocation to these 
asset classes and are able to further decompose these asset classes into thirteen sub-classes with 
regard to �xed income (i.e. government bonds, in�ation linked bonds, mortgages, corporate 
bonds and cash), equities (i.e. mature markets and emerging markets) and real estate (i.e. direct 
real estate, listed real estate and indirect real estate). Moreover, we are able to di�erentiate 
between credit rating classes for �xed income securities (i.e. AAA-rated bonds, AA-rated bonds, 
A-rated bonds, BBB-rated bonds, non-investment grade and non-rated bonds). In addition, we 
use other pension fund-speci�c variables in the analysis, including pension fund size (assets 
under management), asset class size, pension fund type, pension contract type, the duration 
contribution of �xed income assets and the duration contribution of the interest rate overlay. 

The pension funds in the sample represent a wide variety of pension fund sizes and types. 
During 2013, the pension funds in the dataset had nearly 928 billion euro of assets under 
management which amounted to approximately 98 percent of the total assets under management 
for all Dutch pension funds in that year.9 The data is collected by De Nederlandsche Bank 
(DNB), responsible for prudential supervision of all Dutch pension funds. The dataset does 
not su�er from self-reporting biases as pension funds in our sample are obliged to submit their 
investment costs and asset allocation to DNB. In addition, all submitted investment costs by 
the pension funds in the sample are validated by their independent auditor as well as by DNB. 

2.2.1. De�nition of variables
The key dependent variable in our analysis is the investment cost level. We measure investment 
costs at the pension fund level as well as for each asset class separately, and examine whether 
certain pension fund-speci�c characteristics signi�cantly in�uence the cost level. 

Investment costs: management costs and performance fees

Investment costs include all costs incurred in the investment management process, from 
strategy, implementation to monitoring the portfolio.10  Within investment costs we di�erentiate 
between two key components, namely management costs and performance fees (e.g., Drago, 

8 Some pension funds voluntary also report transactions costs separately. Transaction costs are also 
important. �apa and Poshakwale (2010), for instance, provide evidence that equity markets where 
transactions costs are low attract greater investments. However, the number of pension funds reporting 
transaction costs in our sample is too few for including them in the analysis. 
9 �is represents approximately 157 percent of Dutch GDP.
10 We exclude general administrative costs such as personnel costs, rent and depreciation. Bikker and De 
Dreu (2009) �nd that, on average, these administrative costs (15 basis points) are higher than investment 
costs (10 basis points) for Dutch pension funds.
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Lazzari and Navone 2010), that we measure on an annual basis. We exclude execution and 
market impact costs � which represent the price impact of trades (Bikker, Spierdijk and Van der 
Sluis, 2007).11  We de�ne management costs as the cost of having assets professionally managed 
which includes the fees paid for security selection, execution and disclosure.12 Examples of 
management costs include the costs of trading facilities, �nancial research, risk management, 
taxes and compliance with regulatory standards and reporting requirements (Bikker and De 
Dreu, 2009). Management cost structures are typically based on a percentage of assets under 
management. A pension fund�s external asset manager could, for instance, charge 50 basis points 
of assets under management for managing the portfolio. Performance fees, on the other hand, 
are contingent on a speci�c performance objective such as the realization of positive or excess 
returns against a pre-determined benchmark (Davanzo and Nesbitt, 1987). A performance fee 
is commonly calculated as a percentage of investment pro�ts, either over realized or unrealized 
excess returns (or both). The rationale for performance fees is that they provide an incentive for 
professional fund managers to generate positive excess returns. Linking the manager�s payo�s 
to his actions mitigates the agency con�ict between investors and advisors. At least when 
the actions of the manager are observable, see, Deli (2002). Performance fees typically create 
a skewed � call option like � incentive structure. As the professional manager typically only 
pro�ts from positive excess returns, but does not su�er from losses, it may incentivize to take 
excessive risks to generate high returns, see Goetzmann, Ingersoll and Ross (2003).13

We measure investment costs  for pension fund  in basis points as the reported costs in a year 
over the average assets under management in that year in the following manner: 

We use index k to distinguish between total costs, management costs and performance fees. 
We use indicator z to identify the asset classes, which include �xed income, equity, real estate, 
private equity, hedge funds and commodities. At the asset class level, we de�ne investment 
costs as the reported costs (either total, management of performance) of the particular asset 
class divided by the average of the investments in that asset class. If indicator z is suppressed 
it refers to the overall pension fund�s portfolio. The investment costs are reported on an 

11 Bikker et al. (2007) examine the market impact and execution costs for one pension fund and �nd that 
they are substantial in terms of costs for the pension fund. 
12 Pension funds can manage their investments in di�erent ways. �ey can choose to actively or passively 
manage their investments, as well as to do this on an internal or external basis. We do not further elaborate 
on these di�erences as the dataset is not able to distinguish between these di�erent investment styles or 
processes. 
13 In recent years, several policy initiatives are introduced to limit these incentives, such as so-called �claw 
backs�. Testing for the impact of these initiatives, however, is beyond the scope of our analysis. 
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annual basis. The assets under management, however, are reported quarterly (indicator i). 
So all data are synchronous across the 225 pension funds. The overview below summarizes  
the relevant indicators.

Index Variable Indicator for

j Pension fund Pension fund 1 to 225
k Reported costs Total costs, management costs or performance fees
z Asset class Fixed income, equity, real estate, private equity, hedge funds or commodities

Pension fund size

We hypothesize that investment costs are negatively related to a pension funds� size and that this 
relation is primarily driven by management costs. Pension fund size might in�uence investment 
costs in several manners. First, certain investment-related costs tend to increase less than 
proportionally with size, such as the costs of �nancial research and cost of risk management 
(Bikker and De Dreu, 2009). Large pension funds are thus able to spread these costs over a larger 
asset base and pro�t from economies of scale. Second, large pension funds tend to have more 
bargaining power and are therefore more likely to negotiate lower fees for investment mandates 
(Andonov et al., 2011). �ird, large pension funds may have a better ability to replace expensive 
external asset management with more cost-e�ective internal management (Dyck and Pomorski, 
2011). Not surprisingly, several studies document economies of scale with regard to pension 
funds� investment costs (e.g., Andonov et al., 2011; Bauer et al., 2010). Furthermore, Bikker and 
De Dreu (2009) �nd evidence for the existence of an optimal pension fund size, as economies 
of scale appear to vary with the pension fund size. We measure the size of pension funds in 
two manners. At the pension fund level, we use the logarithmic value of total assets under 
management. At the asset class level, we de�ne size as the log of the assets under management 
in a speci�c asset class.

In addition, we hypothesize that the relationship between pension fund size and investment 
costs is not uniform across di�erent asset classes. Andonov et al. (2011) analyze pension fund 
returns and observe that large pension funds realize economies of scale in alternative asset 
classes (e.g., in real estate and private equity), but experience diseconomies of scale with regard 
to investments in equity and �xed income due to liquidity constraints and the lower returns for 
larger funds due to their larger market impact. 

Pension fund type

The type of pension fund might also in�uence the cost structure. In the Netherlands, there 
are three types of pension funds. The �rst are industry-wide pension funds, organized for 
a speci�c sector of industry. �ese include public sector pension plans, e.g., the government or 
the health care sector. Participation in an industry-wide pension fund is usually mandatory for 
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all firms operating in the sector.14 The second type of pension funds are the professional group 
pension funds, organized for a specific profession such as doctors and pharmacists. And finally, 
there are corporate pension funds that execute the pension plan for a specific company. Clark 
and Bennett (2001) argue that corporate pension funds feel greater pressure to compete for 
employees and therefore have a stronger incentive to offer an attractive pension plan, e.g., by 
pushing down costs. In addition, Dyck and Pomorski (2011) argue that corporate pension funds 
likely face fewer politically-driven constraints and achieve better performance because returns 
on pension plans impact corporate ‘bottom line figures’. In the Dutch context, the impact of 
pension fund performance on corporate figures is most direct for corporate pension funds. We 
therefore hypothesize that these type of funds, on average, have lower investment costs.

Pension plan type

We also examine the influence of pension plan types and hypothesize that defined benefit 
pension plans have lower investment costs than defined contribution plans. Bauer et al. (2010) 
find that defined contribution plans in the U.S. have higher investment costs than defined benefit 
plans. Bikker and De Dreu (2009) also find that defined contribution plans tend to have higher 
investment costs. As a possible explanation, Bauer et al. (2010) argue that defined benefit plans 
are typically more efficient in using their bargaining power to lower costs, while the monitoring 
of external managers is generally more efficient at defined benefit plans. 

Pension fund asset duration

Finally, we examine the relation between investment costs and the duration of a pension fund’s 
assets. A pension fund can opt to hedge the interest rate risk of its participants’ pension income 
using long-term bonds or derivatives. By lengthening the duration of the assets, the assets better 
match with the duration of the pension fund’s liabilities. This form of interest rate hedging 
mainly applies to nominal liabilities as it is difficult for pension funds to hedge inflation risks via 
financial markets as a market for Dutch inflation is close to non-existent. We hypothesize that 
defined benefit pension plans are willing to pay additionally for investing in long-term bonds 
and derivatives such as interest rate swaps to lengthen the duration of their assets so that they 
are better matched with the duration of their liabilities (Broeders et al., 2014).15 Long term bonds 
might be a more expensive asset class compared to short term bonds due to less liquidity. We 
employ two variables to measure duration. For one, we define duration contribution fixed income 
as the part of a pension funds’ total duration ascribable to its bond portfolio. In addition, we 

14 An industry-wide pension fund loses its mandatory status if a pension fund fails a performance test based 
on the so-called Z-score. Participating companies can then opt out and either establish their own pension 
fund or join another. 
15 Instruments such as inflation-linked bonds, inflation swaps and inflation-linked structured products 
exist, but in practice their availability is limited and they typically have low liquidity. 
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de�ne duration contribution overlay as the incremental duration due to the interest rate overlay 
exposure of interest rate derivatives. Both measures add up to the overall duration of the total 
assets in a pension fund�s portfolio. 

2.2.2. Investment costs and descriptive statistics
Table 2.1 presents an overview of the total annual investment costs which are the key variables 
in this paper. The table reports the average total investment costs for the year 2013, as well as 
the average management costs and performance fees at the pension fund level and the asset 
class level. All costs are expressed as annual basis points of respectively pension fund size (total 
assets under management) or asset class size. In addition, Table 2.1 also presents the average 
asset allocation for the pension funds in our sample. Fixed income and equities are the most 
important asset classes with an average weight of 61.8 percent and 30.2 percent respectively. 
�is is di�erent from U.S. pension funds that, on average, invest about 36 percent of their assets 
in �xed income and 46 percent in equity (Beath and Flynn, 2017). On average, the 225 pension 
funds in our sample report total investment costs of approximately 42 basis points. �is is 
somewhat higher than the 35 basis points that Andonov et al. (2011) document for U.S. pension 
funds during the period 1990 - 2008. U.S. pension funds, however, invest more in the deep and 
liquid American home market which tends to result in lower investment costs.16 At the same 
time, Andonov et al. (2011) state that investment costs for U.S. pension funds are increasing in 
recent years due to a higher allocation to alternative assets.17 Ten percent of the pension funds in 
the sample report investment costs lower than 19 basis points, whereas ten percent report more 
than 65 basis points. �ese outcomes imply a wide range in observed investment costs. Table I 
also indicates that the investment costs of pension funds primarily consist of management costs. 
At the overall portfolio level, pension funds on average pay 39 basis points on management costs 
versus 3 basis points in performance fees. 

Table 2.1 also reports the investment costs decomposed for six asset classes: �xed income, 
equity, real estate, private equity, hedge funds and commodities. The costs for �xed income 
investments average 21 basis points. As such, �xed income is the asset class with the lowest 
average investment costs in our dataset. For equities, we �nd an average total cost of 34  
basis points. 

16 U.S. pension funds invest about 58 percent of their assets in U.S. equity and �xed income during 2013. 
Andonov et al. (2011) �nd that investment costs for U.S. pension funds in domestic equity are about 
3.5 basis points lower than for the total equity portfolio, whereas this di�erence is 1.3 basis points for  
�xed income.   
17 For 2008, the authors report an average total investment cost of 49.7 basis points for U.S. pension funds. 
According to Beath and Flynn (2017) the average allocation of U.S. pension funds towards alternative assets 
increased from 6.7 percent in 1998 to 18.9 percent in 2013 (versus 8 percent for Dutch pension funds in 
that year).  
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This is higher than the 27 basis points that Bauer et al. (2010) report for U.S. pension funds 
investing in domestic equities.18 Our equity sample, however, also includes emerging market 
equities that are typically characterized by lower liquidity and higher costs than the mature and 
liquid U.S. market. As such, it is not surprising that we find a somewhat higher cost level for 
equities compared to Bauer et al. (2010). For real estate we find an average cost level of 73 basis 
points which is roughly in line with Andonov, Kok and Eichholtz (2013) who document 81 

18 Note that Bauer et al. (2010) find that U.S. pension fund costs levels for equity investments are lower 
than in the mutual fund industry. At the pension fund level, they find a median cost level of 27 basis 
points for defined benefit pension plans and 51 basis points for defined contribution pension plans. This is 
substantially lower than the 150 basis points that Swensen (2005) documents for average mutual fund fees. 

Table 2.1. Statistics on pension fund investment costs
Table 2.1 presents an overview of the main statistics on the pension fund investments costs during 2013. 
The minimum and maximum observations are represented by the 10th percentile and the 90th percentile. All 
costs are expressed as annual basis points. The row ‘Total Portfolio’ represents the total investment costs at 
the portfolio level, while the table also reports the total investment costs for six separate asset classes. All 
investment costs are also decomposed into managements costs and performance fees. Finally, the column 
‘Asset allocation’ reports the average allocation to a specific asset class for the pension funds in the sample. 
The asset allocation is measured as a percentage of total assets under management. 

Mean
Standard
deviation

Minimum
(10th percentile)

Maximum
(90th percentile) Asset allocation 

Total Portfolio 42 21 19 65
Management costs 39 19 18 60
Performance fees 3 7 0 11

Fixed Income 21 14 10 31 61.8%
Management costs 20 13 9 31
Performance fees 1 3 0 2

Equity 34 22 11 62 30.2%
Management costs 32 21 10 59
Performance fees 2 6 0 7

Real Estate 73 52 21 134 5.0%
Management costs 70 47 21 132
Performance fees 3 15 0 7

Private Equity 274 178 88 526 0.9%
Management costs 217 143 72 337
Performance fees 57 91 16 220

Hedge Funds 268 156 76 443 0.9%
Management costs 181 93 76 273
Performance fees 86 102 0 204

Commodities 49 54 13 90 1.2%
Management costs 48 51 13 89
Performance fees 1 6 0 0
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basis points using the CEM database. Furthermore, investments in private equity appear to have 
the highest cost level. The mean investment costs for private equity are 274 basis points, ranging 
from 88 to 526 basis points across the pension funds in our sample.19 Hedge fund investments, 
on the other hand, report the highest performance fees with an average level of 86 basis points, 
amounting up to more than 204 basis points for the top decile of pension funds in our sample. 

We also illustrate the descriptive statistics of our dataset graphically. Figure 2.1 displays 
the cumulative distribution of management costs and performance costs for the six asset classes 
in our sample. The �rst graph concentrates on management costs and clearly displays that �xed 
income securities have the lowest average management costs. Nearly 80 percent of the pension 
funds in our sample, for instance, pay less than 25 basis points in annual management costs for 
their �xed income portfolio. For equities, the similar outcome is about 40 basis points. 

Table 2.2 provides an overview of the key explanatory variables. Log Size is the logarithm 
of the total assets under management (pension fund size). The (unweighted) average log size 
in our sample is 8.7, while the (unweighted) average pension fund size in euro is approximately 
4.1 billion euro.20 Moreover, the sample dispersion in size is considerable skewed. The largest 
pension fund in the sample, for instance, is 75 times the mean sample size in terms of assets 
under management. Table 2.2 also presents two duration variables, namely the duration 
contribution of �xed income securities (�Duration Contribution Fixed Income�) and the duration 
contribution of derivatives (�Duration Contribution Overlay�) to the total duration. Both variables 
are measured in years. The average duration contribution of �xed income securities is 4.4 years, 
while the incremental duration contribution of the interest rate overlay equals 6.0 years for 
the pension funds in our sample. �erefore, the average duration of total assets corresponds to 
10.4 years. �is compares to an average duration of the liabilities of 18.2 years for the pension 
funds in our sample. In addition, Table 2.2 also reports the characteristics of the pension funds 
in the dataset. Our sample, for instance, consists of 160 corporate pension funds, 55 industry 
wide pension funds and 10 professional group pension funds. Finally, most pension contracts 
in our sample, namely 212, are of the de�ned bene�t type, whereas only 13 de�ned contribution 
contracts are observed. 

19 Note that Andonov et al. (2011) �nd a higher average cost level of 284 basis points for private equity 
investments by U.S. pension funds. For Canadian pension funds they �nd a more comparable cost level of 
273 basis points.  
20 The di�erence between the (unweighted) average log size and (unweighted) average pension fund size 
in euro can be explained by the considerable skewness of the sample in terms of pension fund size. �is 
has a more positively biased e�ect on the unweighted average pension fund size than on the unweighted 
average log size, given the smaller range of the latter. �is can also be illustrated by comparing the mean of 
the log size, which is 8.7 with the log of the mean which is log(4.1 billion) = 12.6.    
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2.3. INVESTMENT COSTS AT THE PENSION FUND LEVEL
We now turn to the results of our empirical analysis. In this section, we describe the main 
�ndings at the pension fund level. We also explore the impact of asset allocation on investment 
cost structures in greater detail. 

2.3.1. Main �ndings
Table 2.3 presents our main �ndings. Panel A of this table shows the impact of di�erent pension 
fund characteristics on the total investment costs of 225 pension funds in 2013. The column 
�Total Costs� reports the annual total investment costs at the pension level, a�er correcting for 
di�erences in asset allocation. Note that all economic coe�cients are represented in annual 
basis points for ease of interpretation. The key result is a signi�cant negative relation between 
investment costs and pension fund size. A pension fund that is 10 times larger in terms of 
assets under management has, on average, 7.67 basis points lower annual investment costs. 
The �nding is statistically signi�cant at the 1 percent level and provides evidence for our �rst 
hypothesis that large pension funds pro�t from economies of scale. �ese economies of scale 
are fully driven by management costs, where the applicable coe�cient is 7.81 basis points. At 
the pension fund level, the coe�cient for performance fees is not statistically di�erent from 
zero. �ese results are economically signi�cant. If all pension funds in our sample would move 
to the size of the largest pension fund (291 billion euro in assets under management) � but keep 
their own asset allocation � this would result in a reduction in investment costs of approximately 
620 million euro for the sector as a whole (on a total of 5.043 million reported investment costs). 
On average, the unweighted average reported total investment costs would then drop from 42 
to 22 basis points.21 

Table 2.3 also shows that corporate pension funds, a�er correcting for size and di�erences in 
asset allocation, report 7.33 basis points higher investment costs on an annual basis. �is �nding 
is statistically signi�cant at the 1 percent level and completely driven by higher management 
costs. �is contradicts our hypothesis. A possible explanation is that corporate pension funds 
are potentially more exposed to a misalignment of interests as they rely on commercial pension 
service providers and asset managers. Industry wide pension funds in the Netherlands on 
the other hand, typically are the single shareholder of their own pension service provider and 
therefore � in theory � have less agency costs.22 In addition, we �nd that professional group 
pension funds also appear to face higher investment costs than industry-wide pension funds. 
�is �nding, however, is only signi�cant at the 10 percent level. Furthermore, we �nd no 
statistical di�erence in investment costs between de�ned contribution plans and de�ned bene�t 

21 In an unreported robustness exercise, we run the main regression (equation 2.1) but lag the pension fund 
speci�c variables one year. The key result of a signi�cant negative relation between investment costs and 
pension fund size, however, remains robust and primarily driven by management costs.
22 Dyck and Pomorski (2011) �nd that internal asset management results in cost savings as it can reduce 
potential agency con�icts from multiple layers. 
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pension plans.23 Therefore we do not find support for the hypothesis that defined benefit plans 
can more efficiently use their bargaining power to lower costs (Bauer et al., 2010), although it 
should be noted that the number of defined contribution plans in our sample is low. 

Panel A of Table 2.3 also presents the relation between investments costs and duration. 
We find that pension funds with a one year higher duration via fixed income securities report 
lower total investment costs of approximately 2.99 basis points. This contradicts our hypothesis 
that pension funds are incurring higher costs for hedging their interest rate risk exposure. 
Apparently lowering the duration gap between fixed income assets and liabilities not only 
reduces the exposure to interest rate risk, but also has cost advantages. A possible explanation 
is that a portfolio with a relatively high duration needs to annually reinvest a lower amount 
of its fixed income investments than a similar portfolio with a low duration. Hence, the lower 
turnover for higher durations could be associated with lower costs. Moreover, it is noteworthy 
that the cost of the incremental duration due to the interest rate overlay exposure via interest rate 
derivatives is not statistically different from zero. This appears to contradict general concerns in 
the pension fund industry that interest rate derivative overlays are accompanied by high costs. 
However, increasing the duration with derivatives does appear significantly more expensive 
compared to using bonds. This difference is significant at the 1 percent level using a Wald test 
(t-statistic of -3.30). We therefore observe that duration extension using bonds results in lower 
investment costs, whereas the use of interest rate derivatives does not appear to increase or 
decrease investment costs. However, it is doubtful whether liquidity in long term fixed income 
securities is sufficient to fully cover pension funds’ hedging demand.

2.3.2. Asset allocation results
Panel B of Table 2.3 presents the coefficients of the vector  in our main regression model (2.1). 
The vector represents the pension fund’s asset allocation. That way, we control for the effect 
that differences in the asset allocation have on the total investment costs. The coefficients of 
the control variables also provide detailed information on the relation between total investment 
costs and the average asset allocation. It is important to note that the coefficients in Panel B are 
representative for the average pension fund in our sample. The coefficients in Panel B report 
the marginal effects that changes in asset allocation have on the investment costs. For instance, 
increasing the allocation to government bonds with 1 percent raises the average total investment 
costs by 0.96 basis points (at the pension fund level). However, to examine the net cost effect of 
this transaction, it is also necessary to include the asset class that is sold to finance the purchase 
of government bonds. A pension fund, for example, can opt to reduce the allocation towards cash 
by 1 percent. In that case, the net increase in investment costs is 0.96 – 0.10 = 0.86 basis points. 
Panel B also displays interesting cost differences within asset classes. In general, investments in 

23 Note that the economic coefficient suggests that defined contribution plans incur higher investment costs 
than defined benefit plans. This is in line with earlier studies (e.g., Bikker and De Dreu, 2009). Our finding, 
however, is not statistically significant. 
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government bonds and in�ation linked bonds are associated with higher costs than other sub-
classes within the �xed income domain. From Panel B, we can read that this is primarily driven 
by management costs. The di�erences between the �xed income sub-classes, however, are not 
statistically signi�cant.24  

Based on the results reported in Panel B it is also possible to analyze the cost di�erences 
between sub-classes of equities. For that, we break down the equity portfolio in equities mature 
markets and equities emerging markets.25 Increasing the allocation towards emerging market 
equities with 1 percent raises the total investment costs by 2.38 basis points. �is is only 0.75 
basis points for mature market equities. Reallocating 1 percent within the equity portfolio from 
mature markets into emerging markets therefore increases overall investment costs by 1.63 basis 
points. �is di�erence is statistically signi�cant at the 5 percent level using a Wald test (t-statistic 
of -2.48) and appears again to be primarily driven by di�erences in management costs. 

Within real estate, we are able to distinguish between three sub-classes: namely direct 
real estate, listed real estate and indirect real estate (non-listed). Direct real estate involves 
investments in real estate objects under the management of the pension fund. Listed real estate 
relates to investments in shares and units of exchange-traded real estate funds. �ese o�er 
investors the opportunity to invest in a well-diversi�ed portfolio of real estate assets, through low 
costs transactions on liquid and public stock exchanges (Brounen and Koedijk, 2012). Similarly, 
indirect real estate primarily relates to investments in shares and units of real estate funds that 
are not traded on a regulated market. Following Panel B, indirect non-listed real estate appears 
to be the most expensive investment sub-class in the real estate business. Reallocating 1 percent 
of total assets from indirect real estate into direct real estate would lower total investment cost 
by approximately 1 basis point. The di�erence between the cost levels within the real estate 
domain are statistically signi�cant using a Wald test (t-statistic of 4.91). A possible explanation 
for the lower listed real estate costs is that pension funds typically invest through so-called �fund 
of funds� which tend to underestimate costs, as the underlying costs of the listed investment 
trusts are hidden or unknown. 

In addition, Panel B reveals that performance fees have a signi�cant e�ect on total 
investment costs for private equity and hedge funds. For both asset classes the e�ect is positive 
and statistically signi�cant at the 1 percent level. �is is not surprising as investments in 
private equity and hedge funds are generally characterized by forms of performance-based fees, 
sometimes combined with a hurdle rate or high-water mark. Phalippou and Gottschalg (2009), 
e.g., �nd that a third of the costs for private equity investments come from performance fees. 

24 To examine the statistical signi�cance of these di�erences we run a Wald test. The results are not reported 
in the interest of brevity. 
25 The pension funds in our sample make this distinction themselves, but they are encouraged to follow 
the OECD classi�cation. �erefore, the distinction by the pension funds in our sample is generally made 
on a similar basis. 
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2.3.3. Fixed income allocation to credit ratings
Panel C of Table 2.3 reports the coe�cients of the vector  in our main regression model (2.1). 
The vector contains control variables that represent the allocation of �xed income securities to 
di�erent credit ratings. The results in Panel C provide in even more detail the relation between 
total investment costs and the average asset allocation, by including the e�ect that di�erences in 
credit ratings have on the total investment costs. Like Panel B, these outcomes are representative 
for the average pension fund in our sample and can therefore be interpreted as marginal e�ects 
when reallocating from AAA-rated bonds to bonds with a lower credit rating. The AAA-rated 
bonds are le� out of the regression to avoid singularity. 

Panel C reports that non-rated bonds appear to have higher investment costs than AAA-rated 
bonds. Reallocating 1 percent of the total portfolio from AAA-rated bonds to non-rated bonds 
would increase the total investment costs by 0.87 basis points. �is e�ect is statistically signi�cant 
at the 5 percent level and primarily driven by management costs. Non-investment grade bonds 
(�<BBB-Rated Bonds�) also appear to be associated with higher costs than AAA-rated bonds. 
�is di�erence, however, is only statistically signi�cant at the 10 percent level. 

2.3.4. Basic regression when not controlling for asset allocation
In our main regression models it appears essential to control for the di�erences in asset allocation 
across the pension funds in our sample. To underline the e�ect of the asset allocation on 
investment costs, we also perform our main regression without controlling for asset allocation. 
In this model, we replace the asset allocation vector X, the rating allocation vector R and the two 
duration variables in (2.1) by a constant Yk. �is leads to the following regression equation: 

 (2.3)

Table 2.4 presents these results. Several �ndings stand out. First, we observe a substantial 
drop in the R2 when we exclude the asset allocation variables. The R2 decreases from 0.541  
(in Table 2.3) to 0.021 in this regression model. Table 2.4 also displays that the constant Yk equals 
45.18 basis points and is statistically di�erent from zero. As such, the constant is comparable 
to the mean total investment costs of 42 basis points (reported in Table 2.1). Strikingly we 
no longer �nd a signi�cant relation between size and investment costs. Increasing the size by 
a factor ten only lowers the investment costs economically by 0.99 basis points. Moreover, this 
e�ect is not statistically signi�cant. 

Since we only �nd signi�cant economies of scale when we control for di�erences in asset 
allocation, we conclude that large pension funds apparently invest more in asset classes with 
higher investment costs (like private equity and hedge funds) than smaller pension funds. We 
observe a similar �nding for corporate pension funds. Without controlling for di�erences in 
asset allocation, we no longer document a signi�cant di�erence in investment costs between 
corporate pension funds and other types of pension funds. 

� � � �� � � � � �� �, 1, 2, 3, 4, ,log Corp Prof DCj k k k j k j k j k j j kC Y Size u
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Table 2.3. Pension fund investment costs and size controlling for asset allocation
Table 2.3 presents a cross section of the impact of pension fund characteristics on investment 
costs of 225 pension funds during 2013. For that, we run the following regression: 

( ), 1, 2, 3, 4, 5, , 6, , 7, 8, ,log Corp Prof DC DUR  DURj k k j k j k j k j k FI j k O j j k j k j kC Size X R u� � � � � � � �= + + + + + + + + where Xj 
is a vector containing control variables for the asset allocation of a pension fund j, and Rj is a vector 
controlling for the allocation to rating classes. Index k either represents the annual total investment costs 
(reported in column �Total Costs�), the management costs or the performance fees for a pension fund 
(reported in the columns �Management Costs� and �Performance Fees�). The economic coe�cients are 
measured as annual basis points, whereas the numbers in squared brackets report the t-statistics. *,**,*** 
represent the statistical signi�cance at the 10 percent. 5 percent and 1 percent level, while the table also 
reports the number of pension funds in the sample (N) and the R2. All standard errors are corrected 
for heteroskedasticity using White�s test. The results in the panels originate from the same regression. 
Panel A presents the results for the pension fund characteristics, whereas Panel B and Panel C display 
the results for the asset allocation of the pension funds in our sample. Panel B reports the results on 
the asset class level (vector Xj), while Panel C presents the results for the decomposition into di�erent credit 
ratings for �xed income securities (vector Rj). The results in Panel C are relative to AAA-rated bonds to  
avoid singularity. 

Pan el  A :  Pensi on  Fu n d  Var i abl e s

Total Costs Management Costs Performance Fees

Log Size -7.67*** -7.81*** 0.14
[-3.92] [-3.95] [0.29]

Type of Fund: Corporate 7.33*** 8.04*** -0.71
[3.16] [3.47] [-0.71]

Type of Fund: Professional 9.83* 6.32 3.51
[1.74] [1.26] [1.06]

DC 1.44 4.15 -2.71
[0.34] [0.95] [-1.53]

Duration Fixed Income -2.99*** -2.88*** -0.11
[-2.78] [-2.67] [-0.68]

Duration Overlay 0.00 0.11 -0.11
[0.01] [0.36] [-1.29]
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Pan el  C :  F i xe d  In c om e  A l l o c at i on  Var i abl e s

AA-Rated Bonds -0.37* -0.34* -0.03
[-1.90] [-1.78] [-0.52]

A-Rated Bonds -0.25 0.03 -0.28
[-0.55] [0.07] [-1.56]

BBB-Rated Bonds 0.12 0.14 -0.02
[0.50] [0.58] [-0.15]

< BBB-Rated Bonds 0.76* 0.85** -0.09
[1.84] [2.12] [-0.57]

Non-Rated Bonds 0.87** 0.83** 0.04
[2.44] [2.54] [0.32]

N 225 225 225
R2 0.541 0.449 0.407

Table 2.3. (continued)

Panel B: Asset Allocation Variables

Total Costs Management Costs Performance Fees

Government Bonds 0.96*** 0.94*** 0.02
[3.96] [3.76] [0.49]

Inflation Linked Bonds 0.96*** 0.91*** 0.05
[2.88] [2.71] [0.62]

Mortgages 0.69** 0.57* 0.12
[1.99] [1.66] [0.95]

Corporate Bonds 0.59** 0.53** 0.06
[2.13] [1.99] [0.57]

Cash and Cash Equivalents 0.10 0.13 -0.03
[0.26] [0.37] [-0.21]

Direct Real Estate 0.43 0.66** -0.22*
[1.39] [2.04] [-1.91]

Listed Real Estate 0.22 0.36 -0.14
[0.46] [0.75] [-0.77]

Indirect Real Estate 1.45*** 1.59*** -0.14
[4.15] [4.61] [-1.04]

Equities – Mature Markets 0.75*** 0.70*** 0.05
[4.92] [4.70] [0.99]

Equities – Emerging Markets 2.38*** 2.14*** 0.25*
[3.57] [3.19] [1.69]

Private Equity 4.86*** 3.56*** 1.30***
[7.72] [4.76] [2.86]

Hedge Funds 4.69*** 3.33*** 1.37***
[6.51] [4.15] [2.88]

Commodities 0.19 -0.13 0.32
[0.43] [-0.32] [1.45]
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points. On the other hand, we find no evidence for economies of scale in real estate, private 
equity and hedge funds. A possible explanation for the difference in economies of scale is that 
more traditional asset classes (e.g., fixed income, equity) are more easily scalable to a larger 
size. Costs for financial research, risk management and monitoring increase less with size 
for fixed income and equity investments than for alternative asset classes such as real estate, 
private equity or hedge funds. The latter classes typically require new projects, new objects or 
investment strategies when the total investment size increases. For real estate, we find evidence 
for diseconomies of scale. A tenfold increase in real estate investments raises total investment 
costs with 14.55 basis points. This contradicts evidence from Andonov, Kok and Eichholtz 
(2013) who observe significant economies of scale in real estate investments by pension funds. 
The economic explanation for our surprising finding is likely due to the different reporting 
requirements for listed and unlisted real estate investments. Several pension funds have a small 
exposure to listed real estate via the equity funds they invest in. The investment costs of these 
real estate exposures are not directly observable for the pension fund as they are included in 
the investment costs of the equity fund. 

Table 2.5, Panel A, also reports the effects at the asset class level for the other pension 
fund-specific characteristics. Compared to industry-wide pension funds, corporate pension 
funds appear to have relatively high cost structures in fixed income (5.12 basis points), real 
estate investments (24.31 basis points) and commodities (15.39 basis points). For professional 
group pension funds, we find no significant effects at the asset class level. The relation between 
the duration of the fixed income portfolio and the total investment costs of fixed income is 
statistically different from zero. A one year higher duration implies a reduction in total fixed 
income costs of 1.47 basis points. This is in line with our earlier finding at the portfolio level.28  

Panel B and Panel C of Table 2.5 examine the management costs and performance fees at 
the asset class level. In both cases, we also display the results at the portfolio level (Table 2.3) in 
the left column for ease of comparability. Panel B reports that the relation between investment 
costs and size is primarily driven by management costs. We find lower management costs 
for larger pension funds in the case of fixed income, equity, private equity and commodities. 
A tenfold increase in fixed income investments, for example, leads to a decline in annual 
management costs of 4.83 basis points. On the other hand, we document diseconomies of 
scale in management costs for real estate. This is likely explained by underreporting of these 
costs by small funds as mentioned earlier. In addition, Panel B reports that the relatively 
higher costs for corporate pension funds appear to be driven by fixed income, real estate and  
commodities investments. 

28 On average, the pension funds in our sample invest 61.8 percent of their portfolio in fixed income 
securities. At the portfolio level we document a reduction in investment costs of 2.99 basis points for a one 
year higher duration, which roughly translates to the finding for fixed income securities (2.99 * 0.618 = 
1.84). We deem the remaining difference as noise. 
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Panel C, reports the results for performance fees. We find that larger pension funds pay 
higher performance fees for equities, private equity and hedge funds. We find that a tenfold 
increase in equity investments leads to a raise in performance fees by 0.74 basis points. This effect 
is statistically significant at the 5 percent level. A tenfold increase in private equity investments 
would raise the annual performance fees by 41.49 basis points on average. For hedge funds, 
the result is an increase of 33.36 basis points. Both findings are statistically significant at the 1 
percent level.29 

A possible explanation for the positive relation between pension fund size and performance 
fees for these asset classes could be that larger funds are better able to select the best-performing 
equity, private equity of hedge funds. Large pension funds may have more bargaining power in 
private deals and can devote more resources to closely monitor their external counterparties 
(Andonov et al., 2011), which is especially valuable for alternative asset classes. The ability 
of large pension funds to select the best-performing asset managers with the higher returns 
would subsequently lead to paying higher performance fees. Although we have no direct way 
of validating our hypothesis, there is academic evidence suggesting that private equity funds 
with higher compensation earn higher returns.  Robinson and Sensoy (2013) examine buyout 
and venture capital private equity funds and find that fund managers (i.e. general partners) 
with higher compensation earn their pay by generating higher gross performance.30 This is 
important, as Kaplan and Schoar (2005) observe large differences in the returns of individual 
private equity funds – as well as strong persistence in returns – indicating the importance of 
selecting the top-performing asset managers.

2.5. robustness checks
In the previous sections, we document strong economies of scale in pension fund investment 
costs that are primarily driven by management costs, but appear to differ between asset classes. 
In this section, we perform piecewise linear regressions to test the robustness of our findings.31 
This enables us to further examine whether the economies of scale are stable across different 
pension fund sizes. In addition, we run the main regression (equation 2.1) for a different year to 
determine whether the results are stable over time.  

2.5.1. Piecewise linear regressions at the pension fund level
There is academic literature indicating that economies of scale are dependent on pension 
fund size. Bikker (2017) argues that pension funds typically exhibit a U-shaped average cost 

29 Note that we only have 71 observations for private equity and 57 observations for hedge fund investments. 
30 Robinson and Sensoy (2013) also investigate whether private equity funds with higher compensation earn 
their fees by taking more systematic risk, but they find no evidence for this. 
31 In an unreported robustness exercise, we divided the full sample of 225 pension funds into two equal 
subsamples in terms of the number of pension funds and run regression (2.1) for both subsamples. We 
observe a negative relation between investment costs and pension fund size for both subsamples (statistically 
significant at the 1 percent level), although the economies of scale are  somewhat higher for small pension 
funds than for larger pension funds. 
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2.6. conclusions
This chapter provides a comprehensive analysis of pension funds’ cost structures. For that, we 
focus on the Dutch pension system, which is well-developed, relatively large in terms of size and 
characterized by pension funds that allocate money to a wide variety of asset classes. Our cross-
sectional dataset is free from self-reporting biases, and contains detailed information on pension 
fund-specific investment costs. We decompose investment costs into management costs and 
performance fees for six separate asset classes: equity, fixed income, real estate, commodities, 
private equity and hedge funds. We specifically investigate the impact of pension funds size to 
test for the presence of economies of scale. Our key findings are as follows.

First, after correcting for differences in asset allocation, we find significant evidence of 
economies of scale in investment costs. A pension funds that is ten times larger, in terms of 
assets under management, has on average 7.67 basis points lower annual investment costs. These 
economies of scale are solely driven by management costs. Moreover, the effect disappears when 

Table 2.7. Pension fund investment costs and size for sample year 2015
Table 2.7 presents an additional robustness check by analyzing the impact of pension fund characteristics on 
investment costs for 170 pension funds during 2015. For that, we run the following regression: Cj,k = β1,klog(Sizej) 
+ β2,kCorpj + β3,kProfj + β4,kDCj + β5,kDURFI,j + β6,kDURO,j + Xjβ7,k + Rjβ8,k + uj,k where Xj is a vector containing 
control variables for the asset allocation of a pension fund j, and Rj is a vector controlling for the allocation 
to rating classes. In the interest of brevity, the results for both control vectors are not reported. Index k either 
represents the annual total investment costs (reported in column ‘Total Costs’), the management costs or 
the performance fees for a pension fund (reported in the columns ‘Management Costs’ and ‘Performance 
Fees’). The economic coefficients are measured as annual basis points, whereas the numbers in squared 
brackets report the t-statistics.  *,**,*** represent the statistical significance at the 10 percent. 5 percent and 
1 percent level, while the table also reports the number of pension funds in the sample (N) and the R2. All 
standard errors are corrected for heteroskedasticity using White’s test. 

Pension Fund Variables

Total Costs Management Costs Performance Fees

Log Size -8.83*** -8.66*** -0.17
[-3.22] [-3.44] [-0.64]

Type of Fund: Corporate 6.77*** 7.38*** -0.60
[3.38] [3.43] [0.73]

Type of Fund: Professional 1.60*** 1.74*** -0.14
[3.70] [3.29] [1.26]

DC 1.16 1.95 -0.79
[1.08] [1.51] [-1.39]

Duration Fixed Income -1.56 -1.39 -0.17
[-0.84] [-0.78] [-0.22]

Duration Overlay 0.29 0.33 -0.04
[0.30] [0.28] [0.08]

N 170 170 170
R2 0.654 0.587 0.478
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Table 3.1. Statistics on pension fund investment returns
Table 3.1 presents an overview of the main statistics on the pension fund investments returns for all years 
of the sample period. Panel A reports the mean net time weighted investment total returns, as well as 
the minimum (10th percentile) and maximum (90th percentile) observations one row lower. These net total 
returns are expressed as annual percentage points and derived by deducting all investment costs from gross 
returns. The full sample return is the equally weighted average across all pension funds for all years. Panel 
A also report the number of pension funds in the sample (N). Panel B displays the net excess investment 
returns in basis points, which are represented by net returns minus benchmark returns. The benchmark 
returns are self-reported by the pension funds. All numbers in Panel B are obtained in a similar manner 
as the numbers in Panel A. 

Pan el  A :  Ne t  Tot a l  Re tu r ns  ( i n  p erc ent age  p oi nt s )

2012 2013 2014 2015 Full Sample 

Total Portfolio 13.35 1.91 22.27 0.96 9.72
9.65 17.04 -2.50 6.26 13.33 32.50 -1.66 3.64 -1.05 23.12

Fixed Income 13.82 -5.32 30.78 -1.13 9.62
 9.40 18.76 -9.54 -1.05 17.33 45.79 -3.71 1.38 -6.17 31.15

Equity 16.03 16.93 14.26 6.86 13.52
 13.70 18.18 12.64 22.54 9.62 18.70 2.00 10.58 6.40 18.90

Real Estate 6.45 0.51 10.68 8.11 6.49
 -3.70 23.78 -4.06 4.36 0.11 26.50 0.05 15.44 -2.38 20.46

Private Equity 6.24 6.67 17.18 15.61 11.54
 -1.30 14.10 -0.05 15.01 7.52 29.50 2.97 24.79 0.12 23.40

Hedge Funds 2.73 1.54 5.97 -0.35 2.64
-1.46 7.28 -4.73 9.74 0.00 18.40 -12.24 12.32 -4.00 12.20

Commodities -1.06 -6.77 -20.21 -19.78 -9.96
 -4.30 2.35 -13.60 -0.68 -33.69 -5.43 -33.20 -0.88 -27.23 0.03

N 210 210 218 207
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Table 3.2. Statistics on pension fund performance fees
Table 3.2 displays the main descriptive statistics on the performance fees paid by pension funds for all 
years of the sample period. The row ‘Total Portfolio’ reports the equally weighted mean performance 
fees at the portfolio level, while the table also presents the performance fees for six separate asset classes. 
The minimum (10th percentile) and maximum (90th percentile) observations are reported one row lower 
for all asset classes. The performance fees are expressed as annual basis points of the average assets under 
management in the applicable period. 

2012 2013 2014 2015 Full Sample 

Total Portfolio 3.0 3.3 2.9 2.9 3.0
0.0 10.0 0.0 10.7 0.0 9.5 0.0 10.5 0.0 10.1

Fixed Income 1.2 0.8 0.4 0.2 0.7
 0.0 2.0 0.0 1.6 0.0 1.2 0.0 0.6 0.0 0.9

Equity 3.4 2.0 1.6 2.5 2.4
 0.0 8.6 0.0 7.2 0.0 5.0 0.0 5.7 0.0 7.0

Real Estate 1.9 3.2 3.2 3.7 3.0
 0.0 6.3 0.0 7.3 0.0 7.2 0.0 11.3 0.0 7.1

Private Equity 22.1 57.3 102.0 91.7 69.0
 0.0 98.5 0.0 220.0 0.0 248.1 0.0 256.7 0.0 218.3

Hedge Funds 105.1 82.7 75.6 80.1 87.6
0.0 201.8 0.0 189.9 0.0 162.8 0.0 126.6 0.0 190.5

Commodities 1.8 1.3 0.6 0.2 1.1
 0.0 6.1 0.0 5.2 0.0 4.4 0.0 0.5 0.0 4.1
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negligible. Pension funds that pay performance fees report 0.8 basis point lower net total return 
per year. The finding is statistically significant at the 1 percent level and in line with the negative 
relation between fees and net performance that Carhart (1997) and Fama and French (2010) 
document for equity mutual funds. Panel A also reports that pension fund size positively 
corresponds to net total returns for equities, real estate and hedge funds. Larger pension funds 
thus generate higher net total returns in these asset classes. A pension fund that is 10 times larger 
in terms of assets under management earns, on average, 0.66 basis point more net total return 
on equities. For real estate, this is 1.9 basis points more. A possible explanation is economies 
of scale.  Furthermore, we find that specialization positively correlates with real estate, private 
equity and hedge funds. Allocating more to these asset classes appears to improve net total 
return. Pension funds that allocate one percentage point more towards these asset classes 
respectively report 0.32, 1.31 and 1.37 basis point more net total return. For commodities, on 
the other hand, specialization reduces total net return. 

Table 3.3, Panel B shows the estimation results of (3.1) for net excess returns. We find that 
pension funds that pay performance fees report a higher net excess return for hedge funds than 
pension funds that pay no fees. A pension fund that pays performance fees, on average, earns 
3.0 basis points more net excess return in hedge funds. The result is statistically significant at 
the 5 percent level and in line with the majority of academic studies (e.g., Agarwal et al., 2009), 
although it should be noted that we measure excess return as the return over a benchmark that 
is self-selected by the pension fund. Nevertheless, paying performance fees apparently enable 
pension funds to incentivize hedge fund managers in realizing a higher net return.  Panel B also 
reports that pension fund size positively relates to net excess returns for equities. A pension 
fund that is 10 times larger in terms of assets under management earns, on average, shows 0.56 
basis points more net active equity return. Specialization only has a positive effect on the net 
excess hedge funds returns. If a pension funds allocates 1 percentage points more to hedge 
funds, it reports 0.82 basis point more net excess return on hedge funds. 

3.4.2. drivers of performance fees: gross excess or gross total return?
Table 3.4 presents the results of our analysis in regression (3.3) where we examine what type 
of return drives performance fees. Panel A displays the relation between performance fees and 
gross excess returns for the total portfolio as well as for the six asset classes. The row ‘excess 
return’ reports the annual amount of performance fees that pension funds pay for a gross excess 
return of 100 basis points, given that they pay (positive) performance fees. Our main finding 
from this panel is that performance fees are directly linked to gross excess returns for equities 
and hedge funds. For hedge funds, pension funds pay 30.45 basis points of performance fee for 
every 100 basis points of gross excess return. This is statistically significant at the 1 percent level 
and implies that performance fee constitute about 30 percent of the generated excess return 
by hedge funds. For equities, this ratio is substantially lower at 2.1 percent (significant at the 5 
percent level), given that they pay positive performance fees. 

Table 3.4, Panel B reports the results when we also include the gross total return in 
the analysis. The gross total return is a proxy for the market return. We find a statistically 
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returns*Log size’ in Table 3.5). A tenfold increase in pension fund’s investments in hedge funds, 
for instance, corresponds with 5.5 basis points lower performance fees per 100 basis points in 
gross excess return. We therefore conclude that large pension funds are able to realize more 
profitable mandates with their asset managers than smaller pension funds. This is possibly 
the result of better negotiation power due to their large scale.  

Second, more specialized pension funds, i.e. funds that invest a higher proportion of their 
assets in one specific asset class, appear to pay significantly more performance fees for private 
equity and commodities. Table 3.5 reports that increasing the allocation towards these asset classes 
with one percentage point leads to respectively 41.96 and 3.69 basis points more performance 
fees. More specialized pension funds, however, appear to pay a smaller proportion of their gross 
excess returns on performance fees for most asset classes (see row ‘Excess returns*Specialization’ 
in Table 3.5). Pension funds that increase their allocation to private equity with 1 percentage 
point, for example, pay 0.37 basis point less fees per 100 basis points gross excess return. For 
hedge funds, this reduction is 0.36 basis point and statistically significant at the 1 percent level. 
Apparently, higher specialized pension funds have more power to negotiate lower fees per basis 
point of excess return for private equity and hedge funds.  

3.5. robustness checks
In addition to the randomized bootstrap procedure we also employ several robustness checks. 
First, we control for investment return persistence in regression model (3.1). In addition, we 
perform the analysis on risk-adjusted net returns. And finally it is important to note that our 
dataset contains information on performance fees at the aggregate asset class level. We therefore 
perform additional analysis to examine the impact of individual investment mandates. 

3.5.1. controlling for return persistence
To test if pension funds that pay performance fees are able to earn higher net returns, we use 
a cross-sectional regression model (3.1) where we lag the performance fee-related dummy 
variable Paying Fees one year to avoid endogeneity. The lagged variable for performance fees 
(t – 1), however, may also be related to the investment returns at t – 1, which could influence our 
results if there is return persistence present (i.e. if returns at time t are correlated with returns 
at t – 1). There is academic evidence pointing to short-term return persistence for several asset 
classes, most notably private equity (e.g., Kaplan and Schoar, 2005; Harris, Jenkinson, Kaplan 
and Stucke, 2014), real estate (Lin and Yung, 2004) and hedge funds (Harri and Brorsen, 2004). 
Kaplan and Schoar (2005) document return persistence in leveraged buyout funds as well as 
venture capital funds. They find that general partners who outperform the sector are likely to 
do so in the next year as well. Harris et al. (2014) also observe return persistence, although they 
conclude that the level of persistence for buyout funds is declining after 2000. Lin and Yung 
(2004) observe short-term return persistence for real estate mutual funds, whereas Harri and 
Brorsen (2004) find short term persistence for many different hedge fund strategies. 
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period in our study starts in 2007.7 In this context, we also examine whether various pension 
fund characteristics influence the level of provided indexation. In addition to the funding ratio, 
we examine four variables and formulate testable hypotheses. First, we hypothesize that the size 
of a pension fund is positively related to the level of provided indexation. Larger pension funds 
can profit from economies of scale (Bikker, 2013) and more sophisticated investment policies 
(De Dreu and Bikker, 2012), which enables them to provide a higher level of indexation. Second, 
we hypothesize that corporate pension funds, on average, provide more indexation than other 
type of pension funds. Companies with corporate pension funds may need to compete for 
employees by offering attractive pension plans (Clark and Bennett, 2001). Third, we believe that 
the fraction of equity and the fraction of real estate investments in a pension fund’s investment 
portfolio are positively related to indexation. Equity investments (Fama, 1981) and real estate 
investments (Fama and Schwert, 1977) may provide an effective hedge against inflation. Finally, 
we hypothesize that a pension funds at least need some interest rate exposure to be able to 
provide indexation. Nominal and real funding ratios typically react differently to inflation 
shocks so that hedging nominal interest rate risk results in a moderate protection in real terms 
(Broeders and Rijsbergen, 2010). 

A second objective of this study is to assess the accuracy of policy ladders in predicting 
the actual level of indexation. Though several studies have modelled hypothetical policy 
ladders to proxy the indexation levels (Ponds and Van Riel, 2009), they provide no empirical 
evidence on the plausibility of doing so. In order to assess the validity of such models, this 
paper replicates policy ladders as they are typically modelled and then empirically examines 
their accuracy in predicting the observed indexation. Our sample period contains turbulent 
years due to the financial crisis, which provides an excellent period to examine the accuracy of  
policy ladders. 

The remainder of this paper is structured as follows. Section 4.2 describes the structure of 
the Dutch pension system. Section 4.3 introduces the dataset and the explanatory variables that 
we use in our analysis. Section 4.4 explains the methodology and presents the empirical results 
regarding the drivers of indexation. The results for our policy ladder analysis are presented in 
Section 4.5, while the conclusions are set out in the final section. 

4.2. indexAtion in the dutch Pension system
Like many pension systems, the Dutch pension system consists of three pillars. Public pension 
schemes form the first pillar which is financed on a pay-as-you-go-basis. It offers a flat-rate 
pension to all Dutch inhabitants above the official retirement age. The second pillar consists 
of funded occupational pension plans with mandatory participation for employees. The Dutch 
occupational pension system is relatively large in terms of size. At the end of 2011, the value 
of assets under management amounted to approximately 802 billion euro, or little over 133 

7 Furthermore, prior to 2004, many Dutch pension funds had final-pay plans which de facto provided 
unconditional indexation to active members.
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their indexation ambitions to their members, including a realistic estimate of the likelihood that 
they are able to fulfill this ambition (Bikker and Vlaar, 2007). 

Table 4.2 presents the indexation base for average-pay schemes in the Netherlands between 
2007 and 2011. The predominant base for active members is related to wage movements as about 
75 percent of Dutch pension participants have an indexation ambition that is tied to industry 
wage movements. The indexation base for pensioners, however, is more diversified. Little over 
half of the total pensioners have a pension plan that follows (industry) wage movements, while 
the indexation ambition for more than 40 percent of the pensioners is tied to overall price 
movements (CPI). As Table 4.2 displays, these percentages have been relatively stable over 
the last years.  

4.3. dAtA
We use a detailed data set with yearly information on 166 Dutch pension funds from 2007 
to 2010. The reported levels of indexation in our dataset also include catch-up indexations 
(although those are not administrated separately). On average, the pension funds in our data 
set account for more than 85 percent of the total assets under management of all Dutch pension 
funds during the sample period. 

Table 4.2. Indexation base for participants in Dutch average-pay schemes
Table 4.2 reports the indexation base for all participants in Dutch average-pay schemes during the years 2007 
to 2011. The coefficients in the table represent the number of participants in a certain category as a percentage 
of total Dutch pension participants. Panel A presents the indexation base for active members, while Panel 
B shows the indexation base for inactive members. Note that the indexation ambition for active members 
is generally based on industry wage developments, while the indexation ambition for inactive members is 
either based on industry wage developments or on overall price movements.

Pan el  A :  Ac t i ve  Memb er s

Overall price 
movements

Overall wage 
movements

Company wage 
movements

Industry wage 
movements Other

2007 10.5% 2.7% 4.6% 72.9% 0.3%
2008 17.7% 1.7% 3.6% 76.7% 0.3%
2009 10.2% 11.5% 4.7% 73.4% 0.2%
2010 10.2% 10.1% 5.4% 74.2% 0.2%
2011 9.8% 10.7% 4.5% 74.8% 0.2%

Pan el  B :  In a c t i ve  Memb er s

2007 39.7% 1.5% 1.7% 55.9% 1.2%
2008 40.2% 1.4% 1.3% 55.4% 1.7%
2009 40.5% 1.5% 1.4% 55.4% 1.2%
2010 41.5% 1.0% 1.2% 55.6% 0.6%
2011 41.5% 1.0% 0.5% 56.5% 0.5%

Source: De Nederlandsche Bank (2012)
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(2009) find a positive correlation of 0.417 between returns on direct real estate and inflation 
during 1995 and 2008. 

Finally, we also examine the relation between the interest rate exposure of a pension fund and 
its ability to provide indexation. To reduce the volatility of the funding ratio, pension funds can 
opt to hedge interest rate risk in the domestic or international capital markets using long-term 
bonds or derivatives to lengthen the duration of their assets so that they are better matched with 
the duration of their liabilities. This form of interest rate hedging mainly applies to nominal 
liabilities as it is difficult for pension funds to fully hedge inflation risks via the capital markets.15 
However, hedging nominal interest rate risk leads to only moderate protection in real terms as 
nominal and real funding ratios typically react differently to inflation shocks (Broeders and 
Rijsbergen, 2010). In addition, most Dutch pension funds finance their indexation primarily 
from excess (real) returns which typically results in a lower (nominal) duration of their assets 
and thus a higher (nominal) interest rate exposure. We, therefore, hypothesize that a pension 
funds need at least some interest rate exposure to be able to provide indexation. We define 
interest rate exposure as the difference between the value increase of the liabilities and fixed 
income assets when market interest rates drop by 1 percentage point. This interest rate sensitivity 
is based upon figures provided by pension funds regarding their solvency requirements. 

4.3.2. descriptive statistics
Table 4.3 presents the mean and standard deviation of the variables used in this study for all four 
years in the sample period (2007 – 2010). As Table 4.3 highlights, the average level of indexation 
has steadily declined during this period. On average, the indexation for active members has 
dropped from 2.5 percent in 2007 to 0.5 percent in 2010. At the same time, the average level of 
indexation also declined for inactive members from 1.8 percent in 2007 to 0.3 percent in 2010. 
The observed fallback in indexation is related to the deterioration of the financial position of 
Dutch pension funds after the financial crisis. Table 4.3, for instance, reports that the average 
funding ratio for pension funds in our sample declined from 143.5 percent in 2007 to 106.4 
percent in 2010. Table 4.3 also reports some interesting trends in the asset allocation variables. 
After the large drop in equity prices in 2008, pension funds on average invested less than 25 
percent of their portfolio in equities. In the next two years, the proportion of equities gradually 
increased to about 30 percent due rebalancing strategies and a general recovery of stock prices. 
However, this was still below the 2007 level of 35 percent. The allocation towards real estate, on 
the other hand, remained relatively stable during the sample period. 

To illustrate the descriptive statistics of our sample graphically, we also include three figures. 
Figure 4.1 depicts the average indexation of active and inactive members versus wage growth, 
CPI and the average funding ratio. Panel A.1 presents the mean indexation of active members 
compared to the wage growth. 

15 Instruments such as inflation-linked bonds, inflation swaps and inflation-linked structured products 
exist, but in practice their availability is limited and they typically have low liquidity. 
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Figure 4.2 shows the relationship between the annual indexation for active and inactive 
members in relation to the key variables. Panel A.1 (A.2) presents the annual indexation of 
active (inactive) members compared to the funding ratio. This panel reveals a positive relation 
between funding ratio and indexation. Also note that in some cases the indexation was positive 
while the funding ratio was below 105 percent. The reason for this is that there is not a perfect 
alignment between the date on which the funding ratio is measured and the date on which 
the indexation is granted. Panel B.1 plots the relation between indexation granted to active 
members and wage growth. Panel B.2 plots the relation between indexation for inactive 
members and CPI. Both figures show a large dispersion in indexation rates that can be explained 
by the variation in funding ratios.

Figure 4.3 illustrates the range of indexation in the full sample statistics for corporate, 
industry wide and professional group pension funds. Actual indexation is presented for both 
active and inactive members. The five horizontal lines in each box stand for 5%, 25%, 50%, 
75%, 95%, percentiles, respectively. Note that these lines can be overlapping. The dots stand 
for the outliers. The average indexation level is more or less the same between corporate and 
industry wide pension funds. However, it seems that professional group pension funds grant 
higher indexation on average, and are more unlikely to give zero indexation than others. .

Figure 4.1. Average indexation of active and inactive members versus wage growth, CPI and  
funding ratio
Figure 4.1 depicts the average indexation of active and inactive members versus wage growth, CPI and 
the average funding ratio. Panel A.1 presents the mean indexation of active members compared to the wage 
growth. Panel A.2 shows how closely the average indexation of active members relates to the development 
of the average funding ratio over time. Panels B.1 and B.2 display similar graphs for inactive members. 
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funds on (excess) investment returns for financing their indexation. As higher investment 
returns generally result in a higher funding ratio, this could also lead to more indexation 
provision at higher funding ratios. 

4.6. conclusions
Indexation is an important feature in defined benefit pension arrangements. It is also a complex 
feature as the sustainability of many defined benefit schemes around the world is currently 
under evaluation. This chapter studies the key factors driving indexation of pension benefits 
in Dutch defined benefit plans in turbulent economic circumstances over the period 2007 to 
2010. Pension schemes aim to maintain the standard-of-living of individuals after retirement. 
Decisions on indexation therefore have an impact on the purchasing power of individuals. 
Typical in Dutch pension schemes is that indexation depends on a future decision to be taken by 
the pension fund’s board. The fulfilment of the indexation in practice depends on the financial 
position of the pension fund. If financial resources are abundant, indexation is fully granted. 
However, if the financial resources are poor, the pension fund might choose not to fully index 
pension benefits. The indexation therefore is typically linked to the funding ratio of the pension 
fund. This linkage is known as the policy ladder. In this chapter we report several observations.

We find that the key drivers of indexation are the funding ratio, inflation and real wage 
growth. An increase in the funding ratio of 10 percentage points leads to an increase in 
indexation of about 26 basis points for active members and 30 basis points for inactive members 
for the average pension fund. An increase in CPI of 100 basis points increases the annual average 
indexation for active members by approximately 55 basis points for active members, and 45 
basis points for inactive members. Additionally if there is a real wage growth of 100 basis points, 
the indexation for active members increases by about 39 basis points. Note, however, that real 
wage growth does not seem to impact indexation for inactive members. 

In line with our hypotheses, various pension fund characteristics appear to significantly 
influence the level of indexation. Size, appears to have a (statistically) significant positive effect 
on the level of indexation, although the economic significance is small. The impact of the type 
of pension fund is both statistically and economically significant. We find that industry-wide 
pension funds, on average, grant approximately 0.8 basis points less indexation annually to active 
members than corporate pension funds. This could be the result of the fact that corporates need 
to compete more to attract good employees which may result in higher contributions to corporate 
pension funds. Furthermore, we find that the interest rate exposure also significantly impacts 
the level of granted indexation. The asset allocation, on the other hand, does not significantly 
affect indexation. This can be explained by the fact that the impact of asset allocation is already 
captured by the funding ratio.

Although this chapter focuses on the factors driving indexation in the Netherlands, 
the conclusions are also relevant for other countries where conditional or contingent policies 
are present (e.g. Canada and Germany) or considered (U.K.). There are, however, some nuances 
to be expected. The relation between indexation and the funding ratio, for example, may be less 
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cycle effect in fiscal and monetary policy variables, it is unclear what can be the underlying 
cause of this persistent bias. As a final exercise, we therefore consider changes in consumer 
and investor sentiment as a potential explanation. There is no clear pattern over the years of 
the presidential term in consumer sentiment (measured by surveys from the Conference Board 
and University of Michigan) and investor sentiment (measured as the first principal component 
of a range of sentiment indicators from Baker and Wurgler, 2006). When controlling for 
sentiment, the presidential cycle pattern in stock market returns remains significant. Thus, we 
conclude that the existence of a persistent presidential cycle surprise in U.S. financial markets 
remains a puzzle that cannot be easily explained by politicians employing their economic 
influence to remain in power, as is often believed.

The remainder of this chapter is structured as follows. Section 5.2 introduces the data and 
variables used in this study. The empirical findings on the presence of the presidential cycle 
effect in U.S. stock and bond markets are presented in Section 5.3. Section 5.4 examines potential 
explanations related to the business cycle, time-varying risk, the PEC hypothesis, expected 
versus unexpected returns, and consumer and investor sentiment. The main conclusions are 
presented in Section 5.5. 

5.2. dAtA
Our dataset is categorized into financial variables, political variables, and control variables. 
All series are obtained at monthly frequency, except the series on tax levels, federal spending, 
the budget, federal debt, the Conference Board survey, the University of Michigan survey and 
the investor sentiment measure of Baker and Wurgler (2006), which are at annual frequency. 
The control variables are both at monthly and at annual frequency. The full sample period, 
November 1948 to October 2008, contains 720 monthly observations or 59 yearly observations, 
1949-2007, and consists of 15 full presidential cycles. Table 5.1 provides summary statistics for 
the financial and control variables used in this study. 

5.2.1. financial variables
The log monthly price returns of the S&P 500 are obtained from Bloomberg and are used to 
form excess (SP500 – TBL) and real (SP500 – INF) returns of the S&P 500. The log interest rate 
(TBL) is computed from the three-month Treasury bill, obtained via the website of the Federal 
Reserve Bank of St. Louis.2 The log monthly inflation (INF) is computed from the consumer 
price index (CPI), which is obtained from Robert Shiller’s website.3 To separate expected from 
unexpected inflation, we use an autoregressive model similar to the one in Fama and Schwert 
(1977). The volatility of the S&P 500 (VOL SP500) is computed from daily return data within 
the month using the approach of French, Schwert and Stambaugh (1987). The change in credit 
spread (ΔCredit spread) is used to analyze the U.S. bond market and is defined as the difference 

2 http://research.stlouisfed.org/fred2/.
3 http://www.econ.yale.edu/~shiller/data.htm
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Table 5.1. Summary statistics of financial and control variables
Table 5.1 reports the averages (Mean), standard deviations (Std. Dev.), and autoregressive coefficients (A.R.) 
of the financial and control variables used in this study. Stock returns are in log form, while all means are 
displayed in annualized percentage points. For the excess return of the S&P 500 (SP500 – TBL), the real return 
of the S&P 500 (SP500 – INF), the average change in the credit spread (ΔCredit spread), the average annual 
growth in money supply (ΔM1) and the average unexpected inflation, the full sample period consists of 720 
monthly observations (1948:11 - 2008:10). The sample period is the same for the business cycle control variables 
(the dividend yield (DY), the default spread (DSP), the term spread (TSP) and the relative interest rate (RR)). 
For tax levels (Tax low, Tax high and ΔTax), federal spending (ΔFederal spending), the budget (Budget / GDP) 
and federal debt (Federal debt / GDP), the full sample period consists of 59 yearly observations (1949-2007). 
Sentiment variables are annual: the Conference board survey is available for 1967-2008, the University of 
Michigan survey for 1952-2008, and the Baker and Wurgler (2006) sentiment index for 1962-2005. 

Series

Full Sample 

Mean Std.Dev. A.R.

SP500 - TBL 2.14 14.46 0.04
SP500 - INF 3.15 14.57 0.05
Vol SP500 12.38 7.22 0.53

ΔCredit spread 0.07 0.59 0.20
ΔM1 0.77 17.27 -0.05
Unexpected inflation 0.00 1.05 -0.01
Tax low 14.99 3.41 0.92
Tax high 61.57 22.31 0.96
ΔTax -0.46 2.35 0.22
ΔFederal spending 4.34 8.11 0.08
Budget / GDP -1.76 1.91 0.74
Federal debt / GDP 54.18 14.87 0.92

DY 3.49 1.41 0.99
DSP 0.93 0.41 0.96
TSP 1.34 1.14 0.95
RR 0.00 0.96 0.91
Conference board 96.65 25.26 0.48
University of Michigan 86.52 11.84 0.63
Baker and Wurgler sentiment index 0.00 1.00 0.71

cycle effect under partisan control of both the Senate and the Presidency: PDt  = 1 when there 
is partisan domination by either the Democrats or the Republicans over both the Senate and 
the Presidency at time t, and zero otherwise. The absence of partisan domination is indicated 
by PSt = 1 – PDt. Finally, we define two re-eligibility dummies RE t and NRE t = 1 – RE t, with  
RE t = 1 when there is a re-eligible president in office at time t, and zero otherwise. 
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during the first two years of the presidential cycle than during the last two years.12 Moreover, 
the Wald test statistics reported in the “Differences” columns indicate that there is a statistically 
significant difference in both excess and real returns between the four years of the cycle (at 
the 5 percent level), as well as between the first and second half of the cycle. Furthermore, 
Panel A presents strong evidence in favor of the existence of a third-year effect, which refers 
to the positive stock market performance observed during the third year of a presidential cycle 
(Beyer, Jensen and Johnson, 2008).  The third year effect is statistically significant at the 1 percent 
level for both excess and real returns. As a robustness check, we delete outlier observations 
from the S&P return series. More specifically, we calculate z-scores and delete observations that 
are statistically significant at the 1% level. Re-estimating the model without outliers leads to 
the same general pattern. Overall, the presidential cycle effect is present in the dataset with and 
without outliers.13

5.3.2. Presidential cycle effect in the u.s. corporate bond market
Next we investigate the presidential cycle effect in U.S. bond markets. The contingent-claims 
approach implies that the debt claim of a bondholder has features similar to holding a risk-free 
bond and a short position in a put option (Merton, 1974). Credit spreads should therefore 
increase if either asset values decline or asset volatilities increase (Collin-Dufresne, Goldstein 
and Martin, 2001). Moreover, credit spreads change with expected recovery rates. Altman and 
Kishore (1996) find that expected recovery rates are time-varying and a function of the overall 
business climate. Panel B of Table 5.2 displays the annualized monthly change in the credit 
spread during the four years of the presidential cycle for the full sample period.

Although there appears to be a presidential cycle pattern in spread changes, its presence is 
less clear than in stock market returns. Credit spreads widen on average during year two and 
four by 27 and 14 basis points, respectively. In the first and third year, by contrast, the credit 
spread contracts by 6 and more than 35 basis points on average, respectively. The latter is 
significant at the 5 percent level. Note that this is the first study of the presidential cycle that 
includes the November 2004 to October 2008 cycle. The 2008 events have a diminishing impact 
on the estimates of the fourth year effect in both the stock and credit market. Yet the presidential 
cycle pattern remains statistically significant in the data.  

12 Interestingly, returns are lower during the first half than during the second half of the cycle for each and 
every president included in our sample period. 
13 In three unreported robustness exercises, we include data prior to WW II, split the sample in two sub-
samples and analyze the value-weighted CRSP market from the website of Kenneth French. The presidential 
cycle effect appears to be very robust: it is present when we start the sample in November 1932, in both sub 
samples, and also appears in value-weighted CRSP returns.
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5.4.2. time-varying risk explanation
It could be the case that the third and the fourth year of the presidential cycle coincide with 
periods of high volatility. If more risky political policies are pursued in the final two years, 
this will be reflected in increased stock market risk, for which rational investors demand 
a higher expected return. We report the outcomes of formal tests of constant volatility over 
the presidential cycle in Tables 5.2 and 5.3. We run a monthly regression of within-month 
(realized) volatility on the four presidential cycle dummies, without (Table 5.2) and with (Table 
5.3) the business cycle variables. Analogously to our results for stock and credit markets, we test 
whether coefficients are equal across years and across the first and second half of the presidential 
cycle. Stock market volatility is 1.3 percent lower in the first year, which is significant at the 10 
percent level. Volatility is higher in year 2 (0.8 percent), year 3 (0.4 percent), and year 4 (0.1 
percent). Stock market risk appears to be relatively low, rather than high, in the third year. 
The two formal tests of equality of volatility cannot be rejected. Our empirical findings show 
that there is no indication that the presidential cycle pattern found in returns is a compensation 
for higher risk. By adding the business cycle control variables (Table 5.3), the effect found for 
year 1 is no longer significant, but conclusions are the same.

5.4.3. Pec hypothesis explanation
The presidential cycle effect in U.S. stock and bond markets is intriguing not only because of 
its economic significance, but also because there is no rational explanation for its existence. 
A possible explanation is provided by the PEC hypothesis. In the following, we empirically 
examine the PEC hypothesis by testing eight propositions. The first five propositions have 
a financial, inflation, fiscal or macroeconomic character. Any economic manipulation by an 
incumbent president will be directly visible in these propositions. The final three propositions 
have a political nature and aim at uncovering the possible political mechanism behind 
the presidential cycle effect.

Proposition 1: The PEC hypothesis suggests that an incumbent president could manipulate 

the economy by accelerating the growth of money supply prior to elections, thereby 

creating a presidential cycle pattern in the growth of money supply

One way for the incumbent president to manipulate the economy is by applying an expansionary 
economic policy during the second half of the presidential cycle.15 After the elections, 
the growth of money supply would need to slow down, in order to counter the inflationary 
pressure caused by the expansionary policy. Thus, the growth of money supply (M1) would be 
higher during the second half of the presidential term compared to the first half of the cycle. 

15 Although the Federal Reserve has considerable formal autonomy under American institutional 
arrangements, previous studies have concluded that the administration’s macroeconomic goals have some 
impact on the Federal Reserve Bank’s policy behavior (Hibbs, 1986). Furthermore, Beck (1982) argues that 
the Federal Reserve Bank does not appear to influence presidential elections, but does appear to respond to 
the desires of the incumbent president.   
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