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Abstract

We investigate the cause of the increase in mortgage investments by pension funds 

after the financial crisis. We show that, after the introduction of the new financial 

assessment framework (FTK) in 2015, funds that experienced larger reductions in the 

funding ratio during the 2008-2012 crisis invested more in mortgages. We test the 

hypothesis that a past recovery mode has motivated pension funds to invest more in 

mortgages after the crisis. Funds that seek to further hedge their interest rate risks 

aim for a different risk/return investment profile. We also show that this effect is 

larger for funds with a safer asset allocation before the crisis. Mortgages could con-

tribute to a less risky portfolio, as they have become even safer since the introduction 

of several new regulations in 2013. Recovery modes after the crisis combined with the 

new FTK are a cause of the recent surge in mortgage holding by pension funds; we 

find that this led to a 36% increase in their mortgage investments, despite the fact 

that these are still low relative to the overall investments of pension funds. 
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Samenvatting 

Het effect van de Nederlanders Financieel Toetsingskader op de hypotheek

beleggingen van pensioenfondsen

Wij onderzoeken de oorzaak van de toename van de hypotheekbeleggingen door 

pensioenfondsen na de financiële crisis. We laten zien dat na de introductie van het 

nieuwe Financieel Toetsingskader (FTK) in 2015, fondsen die tijdens de crisis van 2008-

2012 een grotere daling van de dekkingsgraad lieten zien, meer in hypotheken hebben 

geïnvesteerd. We toetsen de hypothese dat een eerder herstelplan pensioenfondsen 

heeft gemotiveerd om na de crisis meer in hypotheken te investeren. Fondsen 

die hun renterisico’s verder willen afdekken, streven naar een verschillend risico / 

rendement beleggingsprofiel. We laten ook zien dat dit effect groter is voor fondsen 

met een veiligere allocatie van activa voor de crisis. Hypotheken kunnen bijdragen 

aan een minder risicovolle portefeuille, aangezien ze nog veiliger zijn geworden 

sinds de introductie van verschillende nieuwe macroprudentiele maatregelen in 2013. 

Herstelplannen, na de crisis, in combinatie met het nieuwe FTK zijn een oorzaak van 

de recente stijging van het hypotheekbezit door pensioenfondsen; we stellen vast 

dat dit leidde tot een stijging van ongeveer 36% van hun hypotheekbeleggingen, 

hoewel deze nog steeds laag zijn in vergelijking met de totale beleggingen van 

pensioenfondsen.

	 Onze resultaten suggereren dat er een gecombineerd effect is van het oorspron-

kelijke toezichtkader, samengevat door het opleggen van de herstelplannen, en het 

nieuwe FTK dat in 2015 werd geïntroduceerd, op de hypotheekbeleggingen van minder 

presterende fondsen. Ook laten de resultaten zien dat pensioenfondsen doorgaans 

beleggen in relatief veiligere schulden (met een lagere LTV) dan traditionele hypoth-

eekverstrekkers (banken). 



netspar design paper 189� 6

1. Introduction

In this study, we show that, in the Netherlands, the new financial assessment frame-

work (in Dutch Financiele toetsingkader, FTK) played a significant role in the increase 

of mortgage underwriting by pension funds, along with other factors such as falling 

interest rates and increased macroprudential regulations resulting in safer mortgages. 

The FTK framework can be seen as a macroprudential tool, as it establishes some key 

parameters in the relationship between an important segment of the financial sector 

and the supervising authority, the Dutch National Bank (DNB) in this case. 

	 The residential mortgage market has traditionally been the playing field of 

banks. However, since the end of 2015, only 48 percent of newly issued mortgages 

were funded by the three largest banks in the Netherlands. A large market share 

was therefore left untapped by banks that may have been influenced by the higher 

capital requirements imposed by the latest Basel agreements. Their market share 

has been taken on by other institutional investors, including pension funds which, 

not having their own purchase channel, have mostly used specific vehicles. Almost a 

quarter of new mortgages were provided by these new non-bank lending platforms 

that used brokers or websites to sell home loans on behalf of institutional investors 

(Hale, 2016a). The other institutional investors are mostly insurance companies or 

mortgage funds. This interesting new phenomenon motivates this study, in which 

we also investigate the characteristics of the loans supplied by pension funds and 

compare them to those funded by banks. Our empirical evidence is based on a new 

and unique dataset, the Mercurius data of De Nederlandsche Bank (DNB, the central 

bank of the Netherlands), which is an appendix to the Loan-Level Data initiative 

of DNB. This initiative covers almost the entire universe of mortgage owners in the 

Netherlands (nearly 80% of them) and includes granular information on loans and 

borrowers. This micro-dataset contains loan-by-loan and borrower information on 

mortgage debts written by insurance companies and pension funds. We combine the 

micro data with the balance-sheet information of the pension funds. In this way, it 

is possible to simultaneously observe the characteristics of the borrower to whom the 

debt is issued and those of the fund.

	 We test the hypothesis that the recent increases in mortgage investments by 

pension funds are due to the combined effect of their past recovery modes and the 

introduction of the new FTK. The new FTK was published in the Netherlands in June 

2014 and became effective in January 2015 in order to make the Dutch occupational 

pension system more sustainable, stable, generationally fair, and more resilient 

in times of financial crises. It is in essence not very different from the previous 
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supervisory framework, although it made it possible to increase the risk profile 

(required funding ratio) once, when the new FTK was introduced. This is why it still 

requires pension funds to maintain a high performance, but with renewed attention 

to investment risks in order to avoid sudden drops in benefits or increases in premi-

ums. Funds must also manage risk by conforming to risk assessment requirements, 

most notably the required funding ratio of funds in recovery mode would be lifted if 

these were to invest in risky assets. As Dutch mortgages are a relatively safe product 

with low defaults, these are now more appealing for pension funds that need to 

rebalance their investment decisions in terms of the risk/return options as required by 

the FTK. For this reason, we will also consider the asset allocation of the funds before 

the financial crisis. Dutch mortgages, which were already subject to a full recourse 

system, have become even safer assets since the full amortization rules and a cap on 

LTV were introduced in 2013. Within Solvency 2, the financial assessment framework for 

insurance companies, Dutch mortgages are classified as low-risk-products. Moreover, 

mortgages are long-duration assets that hedge well against the interest rate risk of 

pension funds (due to their long-term liabilities); they should be especially attractive 

investments to the risk-averse funds with safe asset allocation among those that 

suffered most during the 2008-2012 recession and could be penalized more heavily 

within the new FTK. 

	 We test the effectiveness of the call in the FTK for safer investments (by low-per-

forming pension funds) by looking into mortgage-underwritings after the crisis. We 

look at the difference in mortgage investments by pension funds that had a poor 

performance after the crisis in recent years. The link with the new FTK is based on 

two ideas. The first is that this framework became operative in 2015. The second is 

that the basic principle of the new framework is that only financially solid funds have 

autonomy in making their management decisions (e.g., indexing benefits, making 

risky investments, or lowering premiums). Their financial solidity is linked not only 

to the level of their funding ratios, but also to their approach to risk in investments, 

which is also stress-tested. In this regard, lower performing funds might want to 

make their investments safer and further hedge their interest rate risks by issuing 

more mortgages. To frame this properly, think of the following example. Stocks give 

a higher expected return, but funds in recovery would face more stringent funding 

ratio requirements when buying additional shares. With mortgages this is not really 

the case, and mostly applies to safer mortgages, so funds in a deficit situation might 

shift their portfolio to safer mortgages. Funds that are in better shape and not in 

deficit can also purchase mortgages (even with more credit risk), thus a meaningful 

contribution of this study is the fact that we account for these risks.
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	 One of the plausible reasons for the poor performance of pension funds during the 

2008-2012 crisis is related to lower immunization of the fund before the crisis. Other 

reasons could be specific fund policies (such as granting premium holidays in periods 

of high stock returns) or a less-diversified portfolio. Immunization is an investment 

strategy that is designed to minimize interest rate shocks by matching the duration 

of the assets to that of liabilities. It can be desirable for long-term investors such as 

pension funds and insurance companies. The more a fund immunizes its liability, the 

better it is for the funding ratio when there is a negative shock to the interest rate. 

However, there are several reasons for this partial immunization. First the size of the 

Dutch pension sector is huge, 1,000 billion as of 2012, so the government bond market 

cannot absorb such hedging demands (Barnes, 2012). For this reason, large pension 

funds often rely heavily on derivatives such as swaps1 and swap options to better 

match the interest rate risks, although the market for these products is small relative 

to their investment capacity. Small pension funds on the other hand have less access 

to those derivatives. Second, risk diversification, yields and liquidity risk (Inglis et al., 

2013) are also linked to partial immunization.2 

	 The results of partial hedging became evident with the financial crisis, when 75% 

of Dutch pension funds experienced substantial reductions in their funding ratios 

(DNB, 2014a). As Beetsma et al. (2015) show, in the early stages of the financial crisis 

the funding ratios dropped mostly due to decreases in asset (equity) values, while in 

the later stages the ratios tumbled significantly, as ‘flight to safety’ was pervasive and 

interest rates plunged. This is why the second stage is where we can test how much 

pension funds were ready to immunize their financial position against interest rate 

risks. 

	 In fact, after the crisis, almost three-quarters of all pension funds had record-low 

funding ratios –below the required minimum of 105%3 – and have since been in 

recovery mode (DNB, 2014a). In addition, the prolonged low interest rate period and 

1	 Liquidity risk is inherent in interest rate swaps; when interest rates increase (and the value of 
the swaps decreases) pension funds should have enough high liquidity bonds (e.g. triple A 
bonds) or cash-at-hand as collateral (DNB, 2011). Swap options eliminate those problems, but 
they also imply costs (premiums).

2	 Corporates bonds have inherent credit and default risks, and treasuries deliver low investment 
returns. Moreover, once actuarial assumptions (life expectancy, working duration, etc.) change 
rapidly or unexpectedly, pension funds also take relevant liquidity risks.

3	 Under the capital requirement of the previous FTK, all pension funds should keep their funding 
ratio at a minimum of 105% at all times. The funds whose funding ratio is below 105% must 
adopt recovery plans, so here we regard those pension funds as less-immunized funds (treat-
ment group).
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the new discount rates set in the third quarter of 2015 have undermined the financial 

position of pension funds. Pension funds in 2014 might have been pushed to invest 

more in safer products; this would be particularly true for those funds that were in 

recovery mode and had to take several financial actions4 or those that performed 

poorly during stress-test exercises. 

	 Our results suggest a combined effect of the original supervisory framework, which 

is exemplified by the imposition of recovery mode, and the new FTK introduced in 

2015 on the mortgage investments of lower performing funds. Also, the results show 

that pension funds tend to invest in relatively safer debt (at lower LTV) than traditional 

mortgage suppliers (banks). Moreover, the funds which performed badly during the 

financial crisis not only preferred to supply more mortgages but also to have safer 

debts compared with those that needed no recovery process. The rest of this study 

is organized as follows. Section 2 presents a literature review and Section 3 explains 

some institutional details. Section 4 presents the dataset and methodology along with 

descriptive statistics. Section 5 reports on empirical results and robustness checks. 

Finally, Section 6 discusses policy implications and provides conclusions.

4	 Increasing premiums, reducing pension benefits or temporal discontinuity in indexation
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2. Literature Review

Our proxy for low-performing funds is based on observing the performance of pension 

funds during the 2008-2012 recession. The low performance of pension funds was 

largely due to the fact that, because of the asset-price crisis, pension funds booked 

large losses on their investment portfolios (first stage, third quarter of 2008) and sud-

den increases in the value of their liabilities (second stage, fourth quarter of 2008). 

Only more immunized funds were able to protect their funding ratios in the second 

stage. 

	 Leibowitz (1986) describes immunization as a strategy of portfolio construction for 

an investor to immunize a schedule of liabilities against a certain range of interest 

rate movements. Previously Grove (1974) presented his immunization rule and stated 

that decision makers always choose equal values of the weighted durations of asset 

and liability streams, i.e., they always act to hedge their net worth against interest 

rate movements. Besides duration matching, immunization can also be achieved by 

cash-flow matching. According to Inglis et al. (2013), the aim is to match the cash 

inflows of the portfolios to the cash outflows of liabilities. This strategy is especially 

attractive to insurers and pension funds since their long-term liabilities are suscepti-

ble to interest rate changes. In our study, we investigate one such case.

	 Several choices in the years preceding the crisis (indexation to prices or even stop-

ping collecting premiums at times) had also caused the financial position of several 

funds to deteriorate. According to Bauer et al. (2006), the financial position of pen-

sion funds depends on exogenous economic variables (interest rates and inflation), 

and policy variables (contribution, indexation, and investment policy). In relation 

to the asset liability management of pension funds, Bauer et al. (2006) also distin-

guished various factors that affect changes in liabilities from those that affect changes 

in assets. On the one hand, the values of their liabilities fluctuate due to interest 

rates, inflation, policy (retirement age) or demographic factors (life expectancy). 

On the other hand, the changes in their assets are caused by pension payments, 

contributions, and investment returns. Among those factors, interest rates affect both 

sides of the balance sheet through the discount rate (Bauer et al., 2006, Mulvey et al., 

2000). This is why an immunization strategy can be used to hedge the interest rate 

risk of pension funds in addition to the strategy of being armed with derivatives (e.g., 

interest rate swaps). The simplest Liability-Driven Investment (LDI) is the one that 

exploits an immunization strategy through duration matching to eliminate the effect 

of interest rate changes (Inglis et al., 2013).
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	 The liabilities of pension funds are very vulnerable to interest rate movements; 

as the pension benefit itself has an extremely long payment schedule, downward (or 

upward) changes in discount rates significantly and upwardly (or downwardly) affect 

the present value of their liabilities. As stated in Keintz and Stickney (1980, p.224), 

downward interest rate changes have an impact on the market value of existing 

fund assets – also in the opposite (upward) direction. By properly coordinating the 

relationships between assets and liabilities, pension funds can be immunized from 

market (interest rate) movements (Keintz & Stickney, 1980). 

	 Policy variables are also important to the financial position of the pension funds. 

Indexation policy is one of the main variables that determine the financial position 

of pension funds, along with contribution strategy. In order to guarantee the real 

value of pension rights, pension funds exploit indexation policy for pension benefits 

to ‘catch’ the inflation rate, either following wage or price growth rates. According 

to Bauer et al. (2006), pension funds can guarantee the real or nominal rights of the 

pensions by implementing a full or no indexation scheme. The indexation degree 

can be conditional on the financial status of the pension funds or a decision by the 

Board. In an aging society or in a mature pension system with more pensioners than 

active participants, an adjustment in indexation can be more powerful than changes 

in contributions. Contributions are another policy variable that affects fund perfor-

mance. These are payments by current workers, but this instrument is less effective 

when the population is aging, and the number of active participants is shrinking. 
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3. Institutional Details

3.1  Pension Sector

As of 2012, pension funds in the Netherlands hedged approximately half of their 

interest rate risks on average (DNB, 2013a), while 93%5 of them conditionally indexed 

their benefits to prices. As the reductions in funding ratio were largely due to lower 

interest rates, we focus here on interest rate risk and hedging against it. Short-term 

(less than five years of maturities) liabilities were fully hedged with fixed-income or 

interest-rate derivatives, while the longer-term liabilities were only hedged by 50%. 

As noted in DNB (2011), the degree of hedging reduces as the maturities of future 

liabilities increase from five to 30 years and, with regard to those beyond 30 years, 

5	 They also levied premiums of 16% on average. As of 2012, indexation policy of all Dutch pension 
funds (1948) was distributed as follows: conditional indexation (92.6%), no policy (6.6%), no 
commitments (0.3%), and mixed conditional/unconditional indexation (0.5%) according to 
DNB Statistics (2019).

Figure 1: Average cash outflows and inflows of Dutch pension funds predicted in 2012
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pension funds scarcely hedge against them. Their degree and the structure of interest 

rate hedging is clearly shown in Figure 1 (DNB, 2013a) below. 

	 Pension funds whose funding ratios dropped below 105% in 2008 had to set up 

a recovery plan, choosing from among the following options: increasing premiums, 

reducing or stopping indexation, or cutting benefits. In Figure 2a, we divide all 

pension funds into two types: those with recovery plans, and those without recovery 

plans. The average funding ratios of both types of pension funds had similar patterns, 

and sometimes similar levels, before 2008. However, in 2008, the average funding 

Figure 2a: Average funding ratios of two 

types of pension funds
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ratio of the funds with recovery plans tumbled and almost hit 0.8, while that of 

better performing funds (the one without recovery plans) fell less (to 1.2). 

	 The differences in average funding ratios between two groups are depicted in 

Figure 2b and this gap was especially large in 2008. Zooming into the quarterly 

funding ratio and its growth rates in Figure 2c, we see better what happened during 

2008. Beetsma et al. (2015) note that risky asset collapse happened first in the third 

quarter of 2008 – soon after the Lehman Brothers bankruptcy – and the plunge in 

interest rates followed because of “flight to safety” in the last quarter of 2008. Figure 

2c apparently shows that the latter effect was stronger for the funds with a recovery 

plan, explaining why this group had to take several actions to improve their financial 

status. 

	 Referring to Figure 2a, after 2009-2010 – also as a result of recovery plans – the 

gap between two types of funds gradually narrowed. This happened after the new FTK 

was introduced, when the average funding ratios of low immunized funds climbed 

back up to the threshold level (1.05). A previous FTK had already been in place since 

2007, but consultations about its reform started in 2010 with the aim of fixing some 

of the inadequacies exposed by the financial crisis. Two committees, which were 

established to investigate the sustainability of pension funds, concluded that a 

new assessment framework was needed (Spaan, 2012) in order to mitigate the risk 

of sudden changes in pension premiums or benefits. In June 2014, the new FTK was 

published, and it became effective from January 2015 (DNB, 2014a). The goals of the 

new FTK were to make the occupational pension system less vulnerable to exogenous 

shocks, more balanced among generations, and more stable in terms of cuts/lifts in 

benefits (and premiums), thus ensuring a more sustainable system.

	 Several main changes applied from 2015 that are relevant to this study. The new 

rules had less strict requirements for recovery plans, as pension funds could change 

their funding ratio requirement once after the introduction of the new FTK. Also the 

recovery plan period was reorganized; it went from 15 years from the start of the defi-

cit to 10 years from the start of the recovery plan. Indexation was only allowed from a 

funding ratio of 110% (Shu et al., 2014), with each percentage above 110 being allowed 

to lead to an indexation of 0.1%. A policy funding ratio was introduced (the moving 

average of the funding ratio over the past 12 months). The new UFR methodology was 

also implemented, which eventually implied that the discount rate fell to 1.9% for 30 

years and 2.5% for 60 years, away from the flexible UFR asymptote of 3.3%.

 Furthermore, the required buffers went up. A fund with an indexation ambition 

would need a funding ratio of 128%. The test for Minimum Required Equity (under 

Article 132 of the Pensions Act) was maintained. This Required Equity increased by an 
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average of approximately 5%, implying higher future premiums and buffers. Finally, a 

feasibility test was introduced, whereby a fund must periodically demonstrate that it 

has feasible ambitions in the long run (WTW, 2018; Hoekert and Troost, 2015). 

A public stress test performed in 2015 by the European Insurance and Occupational 

Pensions Authority (EIOPA) challenged these criteria. It showed that Dutch pension 

funds are especially vulnerable to interest rate changes and shocks in variable-yield 

securities (e.g., stocks) (see DNB, 2016a). This last element made mortgages a safer 

and attractive investment vehicle for pension funds. Relative to alternative safe 

investments, such as government bonds (in the period that we discuss here, the 

return on Dutch and German government bonds was actually negative), while mort-

gages had higher returns. 

	 Pension funds were also required to use a new discount rate for their liabilities, 

which was lower than the previous one, and this reduced their funding ratio. The 

decision to implement this new Ultimate Forward Rate (UFR) was published in July 

2015 by DNB. The UFR was used to follow the market term structure (swap rates) 

for maturities below 20 years and gradually moved from 20 toward 60 years, to 

the pre-determined convergence level of 4.2%, a sum of 2% (long-term inflation 

expectation) and 2.2% (long-term expectation of the short-term real interest rates). 

However, within the new UFR, the convergence level has changed, and it is now 

calculated every month as a 120-month historical average of the 20-year forward rate 

(Van Stee, 2019 & DNB, 2012). Afterwards, the new discount rates between 20 years and 

60 years are therefore estimated as lower than previously.

3.2  Mortgage Market

Dutch mortgages are issued under a full recourse system, which means that legal 

devices are in place which are designed to protect mortgage lenders in case of 

default, and this has led to relatively low default rates. In the case of inevitable 

repossession, Dutch mortgage lenders can sell the collateral without legal eviction 

(see DNB, 2016d). They also have full recourse to borrowers, including other assets and 

even their future income (Leeuwen & Bokeloh, 2012).

	 Moreover, one third of Dutch mortgages are guaranteed by the state using an 

insurance against residual debt called the Nationale Hypotheek Garantie (NHG), i.e., 

National Mortgage Guarantee (see Hale, 2016b), which substantially reduces expected 

losses. Mortgages are attractive to pension funds because of the potential for diver-

sification (see Trappenburg, 2015) and hedging. Dutch pension funds have historically 

favored other types of investments (Broeders et. al, 2017), but have significantly 

increased their mortgage investments since 2014 (Figure 3). 
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	 Before 2013, the Dutch mortgage portfolio, which was mostly held by banks, con-

sisted of 60% of interest-only mortgages (Mastrogiacomo & Van der Molen, 2015). As 

full amortization was then required for new loans, new mortgages with less risk were 

originated. At the same time, LTV limits were also reduced, making Dutch mortgages 

safer. This, too, triggered greater participation of pension funds in mortgage markets. 

We will therefore consider in our empirical analysis both the share of interest-only 

loans and the LTV of the mortgages being purchased. As the Dutch economy recovered, 

house prices have bounced back to their original level, thus drastically reducing the 

share of underwater mortgages as well (DNB, 2017b).

Figure 3: Amount of mortgage investments (in € million) by pension funds per quarter 
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4. Data and Descriptive Evidence

4.1  Loan-Level Data on Institutional Investors 

For the empirical analysis, we combine two data sources: The Mercurius Loan-Level 

Data and the balance-sheet data of pension funds. The Mercurius Loan-Level Data 

of DNB are a dataset on the individual mortgage loan profiles held by non-banking 

financial institutions, including institutional investors, such as pension funds, and 

insurers. Since these details have never been obtained before from these types of 

institutions, the data is unprecedented. As the market shares of the non-bank sector 

in the mortgage market started to increase, DNB launched a new monitoring action, 

and the data was collected for the first time in the second quarter of 2016. Mortgage 

information here is retrospective. Taking all the mortgages in the pension funds’ 

portfolios as of 2016, thus both original (at purchase or renegotiation) and current 

(2016) information were reported for the mortgages which had survived until 2016 

(reporting year). In this study, we use the version of the data acquired in the fourth 

quarter of 2017, as these are more suited to report the most recent investment strategy 

of the funds. According to the reporting instructions published by DNB (2017), 24 

characteristics must be delivered. These consist of borrower (age, employment status, 

etc.), collateral (valuation amount, property postcode, etc.), and loan characteristics 

(loan-origination date, original balance, original LTV, type of guarantee provider, loan 

payment type, maturity, debt to income, etc.). 

	 Pension fund characteristics (funding ratios, total assets, total number of partic-

ipants, etc.) are provided by the balance-sheet data of pension funds. Using these 

data, we create two proxies of immunization for the investment policy of each fund. 

First a dummy, indicating the assignment of a recovery plan. No pension fund had 

a funding ratio below 105% in the third quarter of 2008 in our sample. This is why 

the relevant funding ratios for the assignment of the recovery modes are the ones 

at the end of the fourth quarter of 2008; thus, having a recovery plan means that 

funding ratios were below 105 % in that quarter. Second, the degree of immunization 

is proxied by the reduction in funding ratios in the fourth quarter of 2008, relative to 

the third quarter of 2008. We consider pension funds whose funding ratios dropped 

by more than 20% to be low immunized.

	 The Mercurius Loan-Level Data, combined with the balance-sheet data of pen-

sion funds, enables us to conduct this investigation in the form of a quasi-natural 

experiment. 
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4.2  Descriptive Statistics

Thanks to the individual loan-level data on the whole range of financial institutions, 

we present a retrospective path of mortgage exposure by institutions and their market 

shares in Figure 4. The market grew since the 2000s and was dominated by banks.

	 Pension funds re-entered the mortgage market in 2014 after having left it in the 

aftermath of a burst of the dot-com bubble. With the Basel agreements, the quanti-

tative and qualitative capital requirement of banks were tightened (DNB, 2015a) and 

banks reduced their supply of mortgages. Institutional investors, mostly insurers and 

pension funds, have filled this gap. Pension funds mortgage underwriting increased, 

again possibly also due to the new FTK. As of 2015, pension funds supplied about 5% 

of the total mortgage debts in the market. According to Dodds (2015), the institutional 

investments in mortgages were expected to grow and take market shares of 15% to 

25% over the next several years. 

	 In our data, we can look at funds’ underwriting by household or loan character-

istics; as an illustration we do so looking at loan types NHG and LTV. Figure 5a shows 

mortgage debt by loan type. Mortgages undertaken by pension funds are more often 

amortizing (linear and annuity), thus less risky relative to banks. And since 2013, 

Figure 4: Mortgage debt by origination year and by mortgage originators (in 

€  million)
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tax deductibility has become only applicable to fully amortizing mortgages. For this 

reason, interest-only and deferred-amortization loans nearly disappeared (Figure 5b). 

	 Due to the new regulations introduced in the 2011 code of conduct, the LTV ratios 

of new mortgages were capped at 110% and decreased by law to 106% in 2012 to then 

step further down by 1% every year until they reached a cap of 100% in 2018 (DNB, 

2016b). Figure 6 clearly shows that pension funds have invested more in low-LTV 

mortgages relative to banks, especially for the category below 100%, and they had no 

Figure 5a: Mortgage debt by loan 

payment type before 2015
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Figure 6: Mortgage debt by original LTV 

ratio before 2015
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Figure 5b: Mortgage debt by loan 

payment type after 2015
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Figure 7: Mortgage debt by original LTV 

ratio after 2015
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top-risk mortgages (above 130%). Since 2015, the portfolios of pension funds and 

banks became more similar in terms of LTV distribution, with the notable exception of 

pension funds that do not yet invest in the high-risk LTV segment. 

	 Mortgage loans can be backed up by a state guarantee known as NHG (see Kim et 

al. 2018 for details), which is an insurance for borrowers against residual debt after 

selling a collateral. Only borrowers who purchase houses with a value below € 245,000 

qualify for the insurance as of July 2015 (NVB, 2016) and this threshold changes nowa-

days following average house price. As Figure 8 indicates, 30%, and 20% of the mort-

gages were covered by NHG for banks and pension funds, respectively. When looking 

at recent production (Figure 9), those issued by pension funds were more likely to be 

insured by NHG (42% for pension funds, 38% for banks). 

	 Lastly, borrower age profiles are also reported in our data. Age distributions are 

very similar across different institutions especially for the mortgages invested after 

2015. 

Figure 8: Mortgage debt by NHG coverage 

ratio before 2015 
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Figure 9: Mortgage debt by NHG coverage 

ratio after 2015
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5. Model and Estimation Results

5.1  Mortgage Investment by Two Types of Pension Funds 

Funds that were subject to recovery plans (our treated group) have invested more in 

mortgages since 2014 (see Figure 10a). Previously, there was a common trend in mort-

gage investments by all pension funds whereby very little was being underwritten. As 

there is no reason to suspect that mortgages by pension funds with/without recovery 

plans had survived unequally before 2008, the similarity in their level of investments 

suggests the validity of the common trend shown in Figure 10a.6 The figure shows that 

the funds that underwent the first recovery modes from 2009 to 2013 started investing 

more in mortgages from 2014 after the new FTK had been implemented. On the con-

trary, funds that were not subjected to recovery plans added more limited exposures. 

Looking at the average7 mortgage investments for those two types of funds (Figure 

10b), this evidence still applies, suggesting that larger total investments are not the 

results of compositional effects whereby a specific type of fund grants higher debt.

	 Table 1 shows summary statistics of background characteristics for the treatment 

(recovery plan) and control groups. Of the 13 pension funds, seven are present in the 

6	 T-tests also shows that we cannot reject the null hypothesis that the slope of the linear trend 
for each type of pension fund is identical.

7	 This is calculated as total mortgage investments divided by the number of each type of pension 
funds (seven for the funds with recovery plans, six for the funds without recovery plans.

Figure 10a: Total mortgage investment of 

two types of pension funds (€ million per 

quarter)
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Figure 10b: Average mortgage investment 

of two types of pension funds (€ million 

per quarter)
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treatment group and the rest are in the control group. There are two company funds 

in each of these groups. We also included variables relevant to the computation of the 

funding ratio of pension funds, such as the distance of each fund from the legislated 

funding threshold. 

	 The two groups are quite similar in terms of most of the aspects, including the 

distance from the legislated threshold (measure in 2008 or relative to the previous 

year), the share of active participants, the age of borrowers, and the share of loans 

with NHG, both in means and standard errors. More pronounced differences arise 

from total asset and total number of participants, two features that are obviously 

correlated and that depend on the two main pension funds being included in the 

treatment group. These two characteristics will therefore be included in all of the 

specifications in our regression models (Table 2).

Table 1: Summary statistics of two types of pension funds (one with recovery plans 

and the other without recovery plans) in the estimation sample: means and standard 

errors

Background Characteristics With Recovery 
(Treated)

No Recovery 
(Control)

- Negative difference between legislated and observed funding 
ratio in 2008

0.14 (0.06) -

- Positive difference between legislated and observed funding 
ratio in 2008

- 0.10 (0.08)

- Negative difference between legislated and observed in 
funding ratiot-4

0.03(0.05) 0.01(0.02)

- Positive difference between legislated and observed in funding 
ratiot-4 

0.14 (0.19) 0.18 (0.19)

- Total Assetsa 65.9 (88.3) 10.4 (5.7)
- Total number of participants × 104 103.5 (100.7) 14.3 (19.1)
- Share of active participants 0.33 (0.11) 0.34 (0.13)
- Age of borrowers 38.88 (6.29) 41.64 (8.94)
- Share of loans with NHG 0.42 (0.29) 0.36 (0.33)
- Share of age of borrowers below 40 0.66 (0.27) 0.59 (0.34)
- Share of long maturity 0.66 (0.45) 0.68 (0.44)
- Share of amortizing loans 0.76 (0.27) 0.72 (0.33)
- Mortgage interest rates average 2.89 (0.62) 2.81 (0.67)
- Share of negative changes in collateral 0.16 (0.20) 0.04 (0.14)

Explanatory Note: Standard errors in parentheses, Source: LLD and Mercurius data (DNB), own 
computations
a	The average value of total assets and the total number of participants for the pension funds with 

recovery plans become 20.8 and 44.5, respectively after excluding two large pension funds in 
each (with recovery) category.



mortgage investments of pension funds      � 23

5.2  Empirical Model

We construct a panel dataset by considering each pension fund as the unit of analysis 

(i) and looking at different periods (t) as loan-origination quarters retrospectively. 

The following models with fixed effects are used to estimate the causal effect of the 

recovery plan on the amount of mortgage investments made by pension funds after 

implementing the new FTK.8 

	
= 0 + 1 + 2 + 3 + ′ + ′ + +    

Where y is the aggregate amount of mortgages loans of pension funds by quarter of 

origination. We have thirteen pension funds which reported their mortgage exposure.

Di
treat is equal to 1 if the funding ratio of the pension fund was below 105% in 2008 

and thus a recovery plan was imposed from 2009 onwards, and Dt
post  is 1 for the 

period after July 2014. The interaction dummy between Di
treat and Dt

post is our main 

variable for interest, which elicits the causal effect of the new supervisory rules on 

mortgage underwriting. It is expected to deliver a positive effect (β1). Even though the 

first recovery periods ended in 2013, a number of pension funds had not fully recov-

ered by then. After 2013, recovery actions still needed to be undertaken. By 2013 it was 

not yet entirely clear which details would be included in the new FTK, though some 

had already been discussed since 2010. For this reason, pension funds might have 

been unwilling to plan their new investment strategies until the new FTK was pub-

lished in June 2014. Hence the Dt
post dummy is 1 after 3rd quarter of 2014. Mortgage 

investments by pension funds with recovery plans have significantly increased after 

the third quarter of 2014. One of the possible reasons is that, even after the new FTK 

was announced, it did not become effective until January 2015, and the new (lower) 

UFR was actually only applied on July 1, 2015. 

	 The vector of control variables (Xit) includes the share of loans guaranteed with 

NHG, the share of amortizing loans, the share of long-maturity loans (beyond 20 

years), the share of negative changes in collateral values, and the share of borrowers 

younger than 40. It also includes fund characteristics such as total assets, the number 

of total participants, the share of active participants and, later, asset allocation. 

8	 For our quasi-natural experiment setting to be valid, relevance and exogeneity must be con-
firmed (Derrien & Kecskés, 2013). Exogeneity is satisfied in this study as pension funds cannot 
select themselves out of the treatment group once the supervisory authority assigns this. The 
reverse causality is no concern in the study because both treatment and control groups did not 
significantly invest in mortgage loans before the financial crisis.
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	 Two macro variables are included in the model in order to account for time effects: 

the lag of the interest rate of Dutch government bonds (30 years) and the lag of OECD 

Share prices for European countries (Euro area, 19 countries). 

	 Table 2 shows the estimation results of our Diff-in-Diff model with a fixed effects 

((1), (2), and (3)) or with random effects ((4) including time-invariant features). 

Clustered standard errors at the pension fund level are also shown in parentheses. 

Estimation results are listed by four different specifications. Our preferred specification 

(1) includes all variables. The second column (2) excludes the mean characteristics of 

loans and borrowers. The third specification (3) only contains Diff-in-Diff essential 

variables and the size variables. Our β1 coefficients (placed in the third row in Table 2) 

Table 2: Estimation results of mortgage investments by pension funds

Dependent variable: mortgage investment 
(million € )

(1) (2) (3) (4)

After 2014(Q3) 22.04* 25.23** 20.94* 23.68**
  (11.5) (10.49) (10.13) (9.65)
Fund with recovery plan       -2.44
        (6.27)

Fund with recovery plan × After 2014 Q3 (β1) 33.60* 32.52 36.02* 35.71*
  (18.67) (19.32) (19.85) (18.65)
Negative difference in funding ratio in 2008       -117.53***
Positive difference in funding ratio in 2008     -91.63***
Negative difference in funding ratiot-4 28.25 16.22   54.23
Positive difference in funding ratiot-4 2.61 4.47   16.79*
Interest rate changet-1 1.6 2.99   2.63
Equity changet-1 -22.69** -22.34***   -22.14***
Total assets 1.81*** 1.80*** 1.69*** 1.79***
Total assets (squared) -0.004*** -0.004*** -0.003*** -0.003***
Total number of participants × 104 1.66 1.7 1.87* 0.26
Total number of participants × 104 (squared) -0.01** -0.01** -0.01** -0.003***
Share of active participants 54.55 77.42   37.46
Share of low-LTV loans (below 100) -8.48**     -13.10***
Share of loans with NHG 4.19     2.81
Share of age of borrowers below 40 1.56     5.74
Share of long maturity -7.48     -5.67
Share of amortizing loans -33.21*     -27.51**
Share of negative changes in collateral 2.92     -15.33
Constant -68.76 -111.06** -86.49** 5.65

Simulated effect of FTK 
− 36% 34% 40% 39%

Number of Observations 841 841 841 841
Number of Funds 13 13 13 13

Explanatory Note: Clustered standard errors at pension fund level in parentheses. *** p<0.01, 
** p<0.05, * p<0.10
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are similar in all models, positive, and generally significant at conventional statistical 

levels. More mortgages are supplied by pension funds with recovery plans after the 

new FTK has been published. 

	 A within-sample quantification of the effect of the framework with model (1) 

predicts a mortgage investment of € 14.8 million that would be reduced to € 10.9 

million if the framework had not been introduced. This means that the new FTK has 

led to about €  3.9 million of additional mortgage investments per quarter (a relative 

increase of about 36%, see the estimate of  
−

). These estimation results also 

reveal that several fund characteristics are very relevant, too; fund size and total 

assets are significant in all specifications (although not linearly). 

	 According to model (1) and (4), the higher the share of low-LTV or amortizing 

loans, the lower the mortgages investment will be. Since such loans (high LTV or 

interest-only) were popular and available only in the past, the funds with a higher 

share of those (risky) loan characteristics were likely to be the ones which invested 

more in mortgages before 2013. This might therefore indicate that the negative sign of 

the coefficient is a result of the legacy for funds that were active in the past.

	 Table 3, in which we describe some main variables by fund, shows that this is 

likely. For example, the total mortgage volume issued by Fund 1 makes it a large one 

in the sample, but its share of amortizing loans (NHG and low-LTV loans) is consider-

ably lower than that of other pension funds. The average borrowers’ age for this fund 

Table 3: Summary statistics of thirteen pension funds: total mortgage volume and 

mortgage characteristics

Fund Total mortgage 
debts 

(€ million)

Borrower 
age  

mean

Share of  
amortizing 

loans

Share of low-
LTV loans  

(below 105)

Share of low-
LTV loans  

(below 100)

Share of  
loans with 

NHG
1 2,077 45.4 23% 86% 81% 7%
2 407 40.3 69% 100% 53% 36%
3 280 40.9 69% 99% 61% 59%
4 2,542 42.8 66% 100% 70% 57%
5 1,175 42.6 67% 100% 72% 56%
6 238 42.4 66% 100% 67% 35%
7 1,444 40.5 68% 100% 55% 30%
8 522 54.4 18% 97% 94% 14%
9 377 40.9 67% 99% 61% 58%
10 567 38.8 67% 93% 57% 43%
11 1,147 44.6 59% 99% 68% 33%
12 241 39.3 68% 100% 53% 36%
13 1,442 44.9 64% 98% 62% 44%

Explanatory Note: Source: DNB LLD, own computations



netspar design paper 189� 26

also suggests the presence of legacy issues. Equity prices have a significant negative 

effect, so when the growth rate of equity prices is higher, pension funds invest less in 

mortgages. 

	 The coefficient for the distance from the legislated funding ratio in specification 

(4) delivers puzzling results. On the one hand we find that healthier funds invest 

less in mortgages the healthier they are, which is in line with our results so far. This 

negative effect, however, is even larger the more a fund is financially unhealthy. This 

result seems puzzling because unhealthy funds invest more in mortgages in general. 

However, this is in line with the literature of liability-driven investments with a 

downside penalty (e.g., Ang et al., 2013). When there is a penalty (imposing recovery 

plans in our case) on the deficit (low funding ratios), the closer the pension fund is to 

reaching the full position, the less risk they will take. They become more risk-averse 

when their financial position is close to the threshold and aim to hold liability-hedg-

ing portfolios. On the contrary, those pension funds whose funding ratios are far 

below the threshold will invest in more risky assets, seeking higher returns to avoid 

penalties (“swing for the fences”, Ang et al., 2013). This is why, among the unhealthy 

funds, those investing more in mortgages are not the ones with the lowest funding 

ratio, but those with a funding ratio somewhat closer to the legislated one. As for 

the funding ratio gap in the previous year (four quarters previously), we do not find 

evidence that this affected current mortgage investments significantly. 

	 We also estimate a model for safe mortgages alone, looking at various risk criteria 

(LTV ratio, NHG, and loan type). We estimate separate models for borrowers with 1) 

LTV below 105, 2) LTV below 100, 3) with NHG, and 4) amortizing loans. The resulting 

estimations of β1 are shown in Table 4 with the baseline estimation (1) in Table 2 for 

comparison.

	 Each specification has a different sample size, all representing subsets of mortgage 

underwriting by the same group of the pension funds, but safer loans than the base 

Table 4: Estimation results of investments by pension funds in safe mortgages

Fund with recovery plan × After 2014Q3 (β1) Estimates (Standard errors) N (% of the total)
All loans (base line): 33.6* (18.67) 841 (100%)
Safe loans:
  - low-LTV loans (below 105) 34.66* (18.98) 841 (100%)
  - low-LTV loans (below 100) 21.89 (12.84) 803 (95%)
  - amortizing loans 21.38* (11.53) 833 (99%)
  - loans with NHG 15.97 (9.79) 740 (88%)
  - low LTI loans (below 4) 15.15 (10.64) 734 (87%)

Explanatory Note: Clustered standard errors at the pension fund level (N=13) in parentheses. 
*** p<0.01, ** p<0.05, * p<0.10
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case. The estimates are positive and significant for low-LTV (below 105) and amortizing 

loans; the other two are, however, borderline non-significant. The worse-performing 

funds have invested more in somewhat safer loans. 

	 Asset allocation information, which we have ignored so far, can provide informa-

tion on how the risk appetite of pension funds before the crisis affected mortgage 

investments after the new FTK. We provide descriptive evidence of this for finds with/

without recovery in Table 5. We have this information only for a subperiod of our 

analysis above, from the last quarter of 2006. Pension funds with recovery modes 

have on average less fixed income and real estate, and more equity and alterative 

assets in their portfolios for both periods. However, the difference in fixed income 

and equity were notably larger before the financial crisis. 

	 More risk-averse funds typically hold larger fixed income (or smaller equity) 

shares. To identify relatively risk-averse funds, we first calculate the mean share of 

bonds and mortgages each fund had before 2009 and compare it to the sector mean 

by converting this difference to percentages in terms of distance from the sector 

mean. Specifications (5) and (6) in Table 6 include this additional term and present 

the results with fixed effects and random effects, respectively. As asset allocation 

could respond to the previously included macro variables, we include quarter dum-

mies as time effects. 

	 The estimate of β1 shows similar results to those in the baseline specification 

shown above. A higher share of bonds before the crisis implies investing less in 

mortgage after the crisis. This result can be explained in two ways. Funds with a high 

FI share might do so because they are already better immunized. But funds could also 

see mortgages and bonds as substitutes rather than as complementary investment 

strategies.

	 We have also added a triple difference term for the interaction among high FI 

share, recovery mode, and the introduction of the new FTK. This effect is significant 

and positive. Funds in all these categories have made more mortgage investments as 

Table 5: Asset allocation of pension funds from 2006 Q4 to 2017

Investment share by 
asset class

Before 2009 All period
With recovery No recovery With recovery No recovery

Fixed Income 41.9% (0.09) 48.1% (0.10) 51.7% (0.11) 54.9% (0.11)
Equity 39.9% (0.11) 31.1% (0.10) 30.6% (0.09) 28.9% (0.08)
Real Estate 9.5% (0.04) 10.8% (0.07) 8.1% (0.04) 9.3% (0.05)
Alternative 4.1% (0.02) 1.6% (0.02) 5.3% (0.03) 2.3% (0.02)
Other 4.6% (0.08) 8.3% (0.05) 4.3% (0.07) 4.5% (0.05)

Explanatory Note: Standard errors in parentheses. Source: DNB, own computations
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a result of the new FTK. When risk-averse pension funds experience a recovery mode 

during the financial crisis, they are willing to be more immunized after the new FTK, 

using more fixed-income assets and less risky investments. Dutch mortgages are good 

options in this sense. 

	 When we use the equity share instead of the FI share, our results are the mirror 

image of those above. 

Table 6: Additional estimation results of mortgage investments by pension funds

Dependent variable: mortgage investment (million € ) (5) (6) (7)
After 2014 (Q3) 39.59* 48.76** 23.86**
  (20.7) (19.69) (10.61)
Fund with recovery plan   -16.26**  
    (6.42)  
Higher FI share before 2009   -0.15  
    (0.14)  
Fund with recovery plan × After 2014 Q3 (β1) 33.27** 39.52*** 30.88*
  (14.88) (14.9) (16.49)
Fund with recovery plan × Higher FI share before 2009   0.43  
    (0.39)  
After 2014(quarter 3) × Higher FI share before 2009 -0.67* -0.73* -0.82**
  (0.36) (0.39) (0.38)
Fund with recovery plan × After 2014(Q3) 1.87** 1.41* 1.76***
 × Higher FI share before 2009 (0.64) (0.79) (0.56)
Negative difference in funding ratio in 2008   -131.48*  
Positive difference in funding ratio in 2008 -184.57***  
Negative difference in funding ratiot-4 45.64 57.77 88.78
Positive difference in funding ratiot-4 -32.54** -12.49 6.25
Interest rate changet-1     0.84
Equity changet-1     -17.34
Total assets 2.70*** 2.13*** 2.22***
Total assets (squared) -0.005*** -0.004*** -0.004***
Total number of participants × 104 -0.53 0.19 0.19
Total number of participants × 104 (squared) -0.001 -0.003* -0.002
Share of active participants 85.2 70.09** 106.38
Share of loans with NHG -5.67 -8.37* -12.15**
Share of age of borrowers below 40 9.26 9.78 2.98
Share of long maturity 0.47 2.92 -2.56
Share of amortizing loans -8.66 -5.28 -13.02**
Share of negative changes in collateral -21.37 -23.02 -52.16**
Constant -11.46 -13.97 -5.7
Quarter fixed dummy Yes Yes No
Number of Observations 551 551 551
Number of Funds 13 13 13

Explanatory Note: Clustered standard errors at pension fund level in parentheses.  
*** p<0.01, ** p<0.05, * p<0.10



mortgage investments of pension funds      � 29

	 Also reducing the time window for baseline specification (1) to overlap with the 

one in (5) delivers nearly identical results (not shown). 

5.3  Robustness Checks

We carry out some robustness checks for the effect of the FTK introduction. We test 

placebo effects and anticipation effects to tackle potential biases in the estimation 

results (Gertler et al., 2010). This boils down to changing the treated group (placebo) 

or the treatment period (anticipation). Also we add to the model the level of the 

interest rate and the interaction with the recovery model dummy. This in order to test 

whether the decline in interest rates rather than the introduction of the FTK is respon-

sible for the surge in mortgage investments. Finally we also test the effect of pension 

funds dummies, that could for instance pick up fund-specific investment beliefs (for 

instance in terms of future inflation or interest rates levels).

	 For the placebo effect, we choose a false treatment, selecting pension funds with 

funding ratios below 90% and 110% in 2008, as well as the ones with funding ratios 

below 105% and 110% in 2002. The reason for the latter two false treatments (based 

on 2002) is that no pension fund in 2002 had implemented recovery plans (which 

were initiated in 2009). In this way the treated group changes but also partly overlaps 

with the true treatment group. To reduce contamination from those overlaps, we use 

the placebo thresholds 90% and 110% rather than 95% or 100%. 

	 As for the anticipation effect, pension funds could have been anticipating the 

changes in assessment criteria before the actual implementation. This is why we set 

Table 7: Robustness checks for β1

Fund with recovery plan × After 2014Q3 (β1) Estimates (Standard errors)
Baseline estimation: 33.6* (18.67)
Placebo 1: below 90 in 2008 22.96 (25.59)
Placebo 2: below 110 in 2008 21.04 (19.3)
Placebo 3: below 105 in 2002 21.42 (19.98)
Placebo 4: below 110 in 2002 13.56 (18.75)
Anticipation: 2013 Q3 20.35 (12.89)
Anticipation: 2012 Q3 7.92 (10.26)
With Interest rate change (*After 2014Q3) 33.36* (18.49)
With Interest rate level (*After 2014Q3) 48.89*** (18.25)
With pension funds dummies 33.6* (18.81)

Explanatory Note: Placebo and anticipation effects do not deliver significant results; this is in 
support of our specification. Adding the 30-year mortgage interest rates delivers comparable 
results to our baseline specification. Standard errors in parentheses, *** p<0.01, ** p<0.05, 
* p<0.10 
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the start of the FTK ahead in time by two or three years. The interest rate enters the 

robustness checks with two specifications. First we use the change in the 30-year 

mortgage interest rates for safe loans. Second, we added the interest rates level 

instead of the interest rate change, and again the interaction with the recovery mode 

dummy. 

	 Table 7 shows both placebo and anticipation effects results reporting β1 estimates 

(and their clustered standard errors) estimated from the baseline model (1), and for 

the additional specifications with the interest rates. 

	 All placebo specifications show no significant results. The same is true for both 

anticipation effects. This suggest that the effects we have found crucially depend on 

correct identification of the treatment group after the effective implementation of the 

new rules. Adding changes in the interest rate delivered no statistically significant 

coefficients (not shown) for the change itself, nor for interaction with the recovery 

mode, while all other results were comparable. Adding interest rate levels results in 

a negative correlation with mortgage investments, as expected, but the interaction 

term is actually positive and significant, though relatively small. This could be due to 

the wavering pattern of interest rates in the period 2015-2017. In any case, this spec-

ification did not qualitatively change our results. We believe this is the case because 

the mortgage interest rate had already dropped substantially prior to the introduction 

of the new FTK, and it has oscillated somewhat after that. Also the specification for 

pension funds dummies left the estimate of β1 unchanged. 
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6. Summary and Conclusions

This study focuses on the recent trend of increased mortgage investments by pension 

funds, which we found was the result of the combined effect of recovery experiences 

after the financial crisis and the new financial assessment framework published in 

2014. Pension funds that underwent recovery plans (treatment group) after the crisis 

have supplied more mortgages since 2014 compared with the funds without those 

recovery modes (control group). However, this was mostly the case for funds that 

were closer to the target funding ratio. Worse-performing pension funds have tried 

to improve their financial positions by further hedging their interest rate risk when 

holding more mortgages. They preferred mortgages as these became more appealing 

as the new FTK introduced in 2015 puts greater weight on the financial sustainability 

of pension funds, making them seek a better risk/return trade- off and more risk 

hedging. We also show that they were more likely to invest in safer mortgages. 

Mortgages also became more appealing due to falling interest rates, but this does not 

conflict with our main finding.

	 Funds with a relatively safer portfolio allocation that underwent recovery plans 

invested more in mortgages after the new FTK. The reduction in interest rates is also 

positively related to the surge in mortgage investments, but it only makes a modest 

contribution. 



netspar design paper 189� 32

References

Ang, A., Chen, B. & Sundaresan, S. (2013). Liability-driven investment with downside risk. The 
Journal of Portfolio Management, 40(1), 71-87

Barnes, D. (2012 October). Low interest rates impact pension fund hedging strategies. FTSE Global 
Market, (65). Retrieved from http://www.ftseglobalmarkets.com/issues/issue-65-october-2012/
low-interest-rates-impact-pension-fund-hedging-strategies.html

Bauer, R., Hoevenaars, R., & Steenkamp, T. (2006). Asset Liability Management. In Clark, G. L., 
Munnell, A. H., & Orszag, J. M. Editor (Eds.) The Oxford Handbook of Pensions and Retirement 
Income (13th ed., 417- 440). Oxford University Press.

Beetsma, R., Constandse, M., Cordewener, F., Romp, W., & Vos, S. (June 2015). The Dutch Pension 
System and the Financial Crisis. CESifo DICE Report 2, 14-19

Broeders, D., Jansen, K., & Werker, B. J. (2017). Pension fund’s illiquid assets allocation under 
liquidity and capital constraints. Amsterdam: De Nederlandsche Bank. 

Cameron, A. C., & Miller, D. L. (2015). A practitioner’s guide to cluster-robust inference. Journal of 
Human Resources, 50(2), 317-372.

Cameron, A. C., & Trivedi, P. K. (2010). Microeconometrics using stata (Vol. 2). College Station, TX: 
Stata press.

Canadian Institute of Actuaries. (1996). Immunization for Pension Plans. Educational Note.
Clacher, I., & Moizer, P. (2011). Accounting for pensions. Leeds University Business School. Retrieved 

from https://www.researchgate.net/profile/Iain_Clacher/publication/267448273_Accounting_
for_Pensions/links/544f875d0cf2bca5ce9266d8.pdf

De Nederlandsche Bank. (2011, June 8). Adequate liquidity management a prerequisite for interest 
rate hedging by Dutch pension funds. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2012, October 3). UFR provides a beacon for pensions in turbulent 
markets. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2013a, September 3). Pension sector hedges half the interest rate risk. 
Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2013b, September 12). Purposive effort needed for pension system reform. 
Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2014a, May 1). Investment mix and interest rate hedging decisive for 
pension fund recovery. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2014b, September 3). Towards a more shock-resilient, stable and 
balanced pension. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2014c, December 18). Dutch Banks are keeping up with increasingly 
stringent Basel III requirements. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2015a, May 12). The effects of a lower LTV limit. Amsterdam: De 
Nederlandsche Bank. 

De Nederlandsche Bank. (2015b, May 28). The effects of a lower LTV limit. Amsterdam: De 
Nederlandsche Bank. 

De Nederlandsche Bank. (2015b, July 14). Adjustment of UFR results in more realistic actuarial 
interest rate for pensions. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2016a, January 26). European stress test confirms vulnerabilities of 
pension funds. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2016b, Spring). Overview of Financial Stability. Amsterdam: De 
Nederlandsche Bank. 

https://www.researchgate.net/profile/Iain_Clacher/publication/267448273_Accounting_for_Pensions/links/544f875d0cf2bca5ce9266d8.pdf
https://www.researchgate.net/profile/Iain_Clacher/publication/267448273_Accounting_for_Pensions/links/544f875d0cf2bca5ce9266d8.pdf


mortgage investments of pension funds      � 33

De Nederlandsche Bank. (2016c, May30). Themaonderzoek verschuiving van activiteiten tussen 
sectoren (Theme research shift of activity between sectors). Amsterdam: De Nederlandsche 
Bank. 

De Nederlandsche Bank. (2016d, Nov 22). Focus on banking mortgage portfolios. Amsterdam: De 
Nederlandsche Bank. 

De Nederlandsche Bank. (2016e, Nov 29). Emergence of new providers in credit markets beneficial 
to financial system. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2016f, November). Loan markets in motion: Larger role of pension funds 
and insurers boosts financial stability. Amsterdam: De Nederlandsche Bank. 

De Nederlandsche Bank. (2017, March). Reporting instructions for mortgage loan-level data survey. 
Amsterdam: De Nederlandsche Bank.

DNB Statistics. (2019, September). Indexation base of current and old-age pension benefits. 
Amsterdam: De Nederlandsche Bank. 

Derrien, F., & Kecskés, A. (2013). The real effects of financial shocks: Evidence from exogenous 
changes in analyst coverage. The Journal of Finance, 68(4), 1407-1440.

Dodds, L. S. (May 2015). Credit: Dutch mortgage market thrives as investors pour in. Investment & 
Pensions Europe. 

Fitch. (2013), Fitch Residential Mortgage Briefing, London: Fitch Ratings. Quoted in Nederlandse 
Verenigning van Banken (NVB). (2014). The Dutch Mortgage Market [Memorandum]. Amsterdam: 
Nederlandse Verenigning van Banken (NVB). Retrieved from https://www.nvb.nl/publicaties/
rapporten-verslagen-brochures/1970/the-dutch-mortgage-market.html

Gertler, P. J., Martinez, S., Premand, P., Rawlings, L. B. & Christel M. J. V. (2010), Impact Evaluation 
in Practice: Ancillary Material, The World Bank, Washington DC Retrieved from www.worldbank.
org/ieinpractice

Grove, M. A. (1974). On “Duration” and the Optimal Maturity Structure of the Balance Sheet. The 
Bell Journal of Economics and Management Science, 5(2), 696-709.

Hale, T. (2016a, February 8). Dutch lenders lose ground in battle for new mortgage market. 
Financial Times. Retrieved from https://www.ft.com/content/006f0238-cc34-11e5-a8ef-
ea66e967dd44

Hale, T. (2016b, December 27). Non-banks shake up Dutch mortgages. Financial Times. Retrieved 
from https://www.ft.com/content/2c8045a2-c77f-11e6-9043-7e34c07b46ef

Havnes, T., & Mogstad, M. (2015). Is universal child care leveling the playing field?. Journal of 
Public Economics, 127, 100-114.

Hoekert, W. & Troost, G. J. (2015, March). FTK: Will the new rules change Dutch pension funds’ 
attitude to risk? Investment & Pensions Europe. Retrieved from 

https://www.ipe.com/pensions/pensions-in/netherlands/ftk-will-the-new-rules-change-dutch-
pension-funds-attitude-to-risk/10006889.fullarticle

Inglis, R. E., Bosse, P., & Zahm, N. (May 2013). Pension plan immunization strategies: How close 
can you get? Vanguard research. Vanguard Center for Retirement Research. Vanguard 
Investment Strategy Group. Retrieved from https://pressroom.vanguard.com/
nonindexed/6.7.2013_Pension_Plan_Immunization_Strategies.pdf

Keintz, R. J. & Stickney, C. P. (1980). Immunization of Pension Funds and Sensitivity to Actuarial 
Assumptions. The Journal of Risk and Insurance, 47(2), 223-239

Klein, M. C. (2016, June 16). Why is the Netherlands doing so badly? Financial Times. Retrieved from 
https://ftalphaville.ft.com/2016/06/16/2166258/why-is-the-netherlands-doing-so-badly/

Leeuwen, R. V., & Bokeloh, P. (2012). Mortgage market in the Netherlands. Amsterdam: ABN AMRO. 
Retrieved from https://www.abnamro.nl/nl/images/Generiek/PDFs/020_Zakelijk/04_Service/
Economisch_bureau/Specials/Speciale_uitgaven_4_van_5.pdf

http://www.worldbank.org/ieinpractice
http://www.worldbank.org/ieinpractice
https://www.ft.com/content/006f0238-cc34-11e5-a8ef-ea66e967dd44
https://www.ft.com/content/006f0238-cc34-11e5-a8ef-ea66e967dd44
https://www.ft.com/content/2c8045a2-c77f-11e6-9043-7e34c07b46ef
https://www.ipe.com/pensions/pensions-in/netherlands/ftk-will-the-new-rules-change-dutch-pension-funds-attitude-to-risk/10006889.fullarticle
https://www.ipe.com/pensions/pensions-in/netherlands/ftk-will-the-new-rules-change-dutch-pension-funds-attitude-to-risk/10006889.fullarticle
https://pressroom.vanguard.com/nonindexed/6.7.2013_Pension_Plan_Immunization_Strategies.pdf
https://pressroom.vanguard.com/nonindexed/6.7.2013_Pension_Plan_Immunization_Strategies.pdf
https://ftalphaville.ft.com/2016/06/16/2166258/why-is-the-netherlands-doing-so-badly/
https://www.abnamro.nl/nl/images/Generiek/PDFs/020_Zakelijk/04_Service/Economisch_bureau/Specials/Speciale_uitgaven_4_van_5.pdf
https://www.abnamro.nl/nl/images/Generiek/PDFs/020_Zakelijk/04_Service/Economisch_bureau/Specials/Speciale_uitgaven_4_van_5.pdf


netspar design paper 189� 34

Leibowitz, M. L. (1986). The Dedicated Bond Portfolio in Pension Funds: Part II: Immunization, 
Horizon Matching and Contingent Procedures. Financial Analysts Journal, 42(2), 47-57

Mastrogiacomo, M. & Van der Molen, R. (2015). Dutch mortgages in the DNB loan-level data. 
Amsterdam: De Nederlandsche Bank. 

Nederlandse Vereniging van Banken (NVB). (2014). The Dutch Mortgage Market [Memorandum]. 
Amsterdam: Nederlandse Verenigning van Banken (NVB). Retrieved from https://www.nvb.nl/
publicaties/rapporten-verslagen-brochures/1970/the-dutch-mortgage-market.html

Nederlandse Vereniging van Banken (NVB). (2016, June). Fact Sheet Housing and Mortgage market. 
Amsterdam: Nederlandse Verenigning van Banken (NVB). Retrieved from file:///C:/Users/User/
Downloads/001001_Fact%20Sheet%20Housing%20and%20Mortgage%202016%20EN.pdf 

OECD. (2018). OECD Pensions Outlook 2018. Retrieved from https://www.oecd-ilibrary.org/finance-
and-investment/oecd-pensions-outlook-2018_pens_outlook-2018-en

Pollack, L. (2013, March 28). Home sweet tax shield – how the Dutch do property. Financial Times. 
Retrieved from https://ftalphaville.ft.com/2013/03/28/1441892/home-sweet-tax-shield-how-
the-dutch-do-property/

Preesman, L. (2013, July 15). Dutch Cabinet unveils proposals for new financial assessment 
framework. Investment & Pensions Europe. Retrieved from https://www.ipe.com/dutch-
cabinet-unveils-proposals-for-new-financial-assessment-framework/54403.fullarticle

Shu, L., Melenberg, B., & Schumacher, H. (2014). An evaluation of the FTK.
Spaan, F. (2012). Regulatory Capital Requirements under FTK and Solvency II for Pension Funds. 

Tilburg: Netspar. Retrieved from http://arno.uvt.nl/show.cgi?fid=129796
Trappenburg, N. (2015, January 20). Dutch pension funds commit €750m to mortgages. Investment 

& Pensions Europe. Retrieved from https://www.ipe.com/countries/netherlands/dutch-
pension-funds-commit-750m-to-mortgages/www.ipe.com/countries/netherlands/dutch-
pension-funds-commit-750m-to-mortgages/10006271.fullarticle

Van Stee, A. (2019). Ultimate Forward Rate for Pension Funds. Retrieved from https://home.kpmg/
nl/nl/home/insights/2017/04/ultimate-forward-rate.html

https://www.nvb.nl/publicaties/rapporten-verslagen-brochures/1970/the-dutch-mortgage-market.html
https://www.nvb.nl/publicaties/rapporten-verslagen-brochures/1970/the-dutch-mortgage-market.html
file:///C:/Users/User/Downloads/001001_Fact%20Sheet%20Housing%20and%20Mortgage%202016%20EN.pdf
file:///C:/Users/User/Downloads/001001_Fact%20Sheet%20Housing%20and%20Mortgage%202016%20EN.pdf
https://ftalphaville.ft.com/2013/03/28/1441892/home-sweet-tax-shield-how-the-dutch-do-property/
https://ftalphaville.ft.com/2013/03/28/1441892/home-sweet-tax-shield-how-the-dutch-do-property/
https://www.ipe.com/dutch-cabinet-unveils-proposals-for-new-financial-assessment-framework/54403.fullarticle
https://www.ipe.com/dutch-cabinet-unveils-proposals-for-new-financial-assessment-framework/54403.fullarticle
http://arno.uvt.nl/show.cgi?fid=129796
https://www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/10006271.fullarticle
https://www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/10006271.fullarticle
https://www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/www.ipe.com/countries/netherlands/dutch-pension-funds-commit-750m-to-mortgages/10006271.fullarticle
https://home.kpmg/nl/nl/home/insights/2017/04/ultimate-forward-rate.html
https://home.kpmg/nl/nl/home/insights/2017/04/ultimate-forward-rate.html


35

1	 Naar een nieuw pensioencontract (2011)
	 Lans Bovenberg en Casper van Ewijk
2	 Langlevenrisico in collectieve pensioencon-

tracten (2011)
	 Anja De Waegenaere, Alexander Paulis en 

Job Stigter
3	 Bouwstenen voor nieuwe pensioen

contracten en uitdagingen voor het 
toezicht daarop (2011) 
Theo Nijman en Lans Bovenberg

4	 European supervision of pension funds: 
purpose, scope and design (2011) 
Niels Kortleve, Wilfried Mulder and Antoon 
Pelsser

5	 Regulating pensions: Why the European 
Union matters (2011) 
Ton van den Brink, Hans van Meerten and 
Sybe de Vries

6	 The design of European supervision of pen-
sion funds (2012) 
Dirk Broeders, Niels Kortleve, Antoon Pelsser 
and Jan‑Willem Wijckmans

7	 Hoe gevoelig is de uittredeleeftijd voor 
veranderingen in het pensioenstelsel? (2012) 
Didier Fouarge, Andries de Grip en 
Raymond Montizaan

8	 De inkomensverdeling en levensverwachting 
van ouderen (2012) 
Marike Knoef, Rob Alessie en Adriaan Kalwij

9	 Marktconsistente waardering van 
zachte pensioenrechten (2012) 
Theo Nijman en Bas Werker

10	 De RAM in het nieuwe pensioenakkoord 
(2012) 
Frank de Jong en Peter Schotman

11	 The longevity risk of the Dutch Actuarial 
Association’s projection model (2012) 
Frederik Peters, Wilma Nusselder and Johan 
Mackenbach

12	 Het koppelen van pensioenleeftijd en pen-
sioenaanspraken aan de levensverwachting 
(2012) 
Anja De Waegenaere, Bertrand Melenberg en 
Tim Boonen

13	 Impliciete en expliciete leeftijdsdifferentia
tie in pensioencontracten (2013)

	 Roel Mehlkopf, Jan Bonenkamp, Casper van 
Ewijk, Harry ter Rele en Ed Westerhout

14	 Hoofdlijnen Pensioenakkoord, juridisch 
begrepen (2013) 
Mark Heemskerk, Bas de Jong en René 
Maatman

15	 Different people, different choices: The 
influence of visual stimuli in communication 
on pension choice (2013) 
Elisabeth Brüggen, Ingrid Rohde and Mijke 
van den Broeke

16	 Herverdeling door pensioenregelingen (2013) 
Jan Bonenkamp, Wilma Nusselder, Johan 
Mackenbach, Frederik Peters en Harry ter 
Rele

17	 Guarantees and habit formation in pension 
schemes: A critical analysis of the floor-
leverage rule (2013) 
Frank de Jong and Yang Zhou

18	 The holistic balance sheet as a building 
block in pension fund supervision (2013) 
Erwin Fransen, Niels Kortleve, Hans 
Schumacher, Hans Staring and Jan-Willem 
Wijckmans

19	 Collective pension schemes and individual 
choice (2013) 
Jules van Binsbergen, Dirk Broeders, Myrthe 
de Jong and Ralph Koijen

20	Building a distribution builder: Design 
considerations for financial investment and 
pension decisions (2013) 
Bas Donkers, Carlos Lourenço, Daniel 
Goldstein and Benedict Dellaert

overzicht uitgaven 
in de design paper serie	



36

21	 Escalerende garantietoezeggingen: een 
alternatief voor het StAr RAM-contract (2013)

	 Servaas van Bilsen, Roger Laeven en Theo 
Nijman

22	 A reporting standard for defined 
contribution pension plans (2013) 
Kees de Vaan, Daniele Fano, Herialt Mens 
and Giovanna Nicodano

23	 Op naar actieve pensioenconsumenten: 
Inhoudelijke kenmerken en randvoor-
waarden van effectieve pensioencommuni-
catie (2013) 
Niels Kortleve, Guido Verbaal en Charlotte 
Kuiper

24	 Naar een nieuw deelnemergericht UPO (2013)
	 Charlotte Kuiper, Arthur van Soest en Cees 

Dert
25	 Measuring retirement savings adequacy; 

developing a multi-pillar approach in the 
Netherlands (2013) 
Marike Knoef, Jim Been, Rob Alessie, Koen 
Caminada, Kees Goudswaard, and Adriaan 
Kalwij

26	 Illiquiditeit voor pensioenfondsen en 
verzekeraars: Rendement versus risico (2014) 
Joost Driessen

27	 De doorsneesystematiek in aanvullende 
pensioenregelingen: effecten, alternatieven 
en transitiepaden (2014)  
Jan Bonenkamp, Ryanne Cox en Marcel Lever

28	EIOPA: bevoegdheden en rechtsbescherming 
(2014) 
Ivor Witte

29	Een institutionele beleggersblik op de 
Nederlandse woningmarkt (2013) 
Dirk Brounen en Ronald Mahieu

30	Verzekeraar en het reële pensioencontract 
(2014) 
Jolanda van den Brink, Erik Lutjens en Ivor 
Witte

31	 Pensioen, consumptiebehoeften en 
ouderenzorg (2014) 
Marike Knoef, Arjen Hussem, Arjan Soede en 
Jochem de Bresser

32	 Habit formation: implications for 
pension plans (2014) 
Frank de Jong and Yang Zhou

33	 Het Algemeen pensioenfonds en de 
taakafbakening (2014) 
Ivor Witte

34	 Intergenerational Risk Trading (2014) 
Jiajia Cui and Eduard Ponds

35	 Beëindiging van de doorsneesystematiek: 
juridisch navigeren naar alternatieven (2015) 
Dick Boeijen, Mark Heemskerk en 
René Maatman

36	Purchasing an annuity: now or later? The 
role of interest rates� (2015) 
Thijs Markwat, Roderick Molenaar and Juan 
Carlos Rodriguez

37	 Entrepreneurs without wealth? An overview 
of their portfolio using different data 
sources for the Netherlands (2015) 
Mauro Mastrogiacomo, Yue Li and Rik 
Dillingh

38	The psychology and economics of reverse 
mortgage attitudes. Evidence from the 
Netherlands (2015)

	 Rik Dillingh, Henriëtte Prast, Mariacristina 
Rossi and Cesira Urzì Brancati

39	Keuzevrijheid in de uittreedleeftijd (2015) 
Arthur van Soest

40	Afschaffing doorsneesystematiek: 
verkenning van varianten (2015) 
Jan Bonenkamp en Marcel Lever

41	 Nederlandse pensioenopbouw in inter
nationaal perspectief (2015) 
Marike Knoef, Kees Goudswaard, Jim Been 
en Koen Caminada

42	 Intergenerationele risicodeling in collectieve 
en individuele pensioencontracten (2015) 
Jan Bonenkamp, Peter Broer en 
Ed Westerhout

43	 Inflation Experiences of Retirees (2015) 
Adriaan Kalwij, Rob Alessie,  
Jonathan Gardner and Ashik Anwar Ali

44	Financial fairness and conditional 
indexation (2015) 
Torsten Kleinow and Hans Schumacher

45	Lessons from the Swedish occupational 
pension system (2015) 
Lans Bovenberg, Ryanne Cox and Stefan 
Lundbergh



37

46	Heldere en harde pensioenrechten onder 
een PPR (2016) 
Mark Heemskerk, René Maatman en Bas 
Werker

47	 Segmentation of pension plan participants: 
Identifying dimensions of heterogeneity 
(2016) 
Wiebke Eberhardt, Elisabeth Brüggen, 
Thomas Post and Chantal Hoet

48	How do people spend their time before 
and after retirement? (2016) 
Johannes Binswanger

49	Naar een nieuwe aanpak voor risicoprofiel
meting voor deelnemers in 
pensioenregelingen (2016) 
Benedict Dellaert, Bas Donkers, Marc 
Turlings, Tom Steenkamp en Ed Vermeulen

50	Individueel defined contribution in de 
uitkeringsfase (2016) 
Tom Steenkamp

51	 Wat vinden en verwachten Nederlanders 
van het pensioen? (2016) 
Arthur van Soest

52	 Do life expectancy projections need to 
account for the impact of smoking? (2016) 
Frederik Peters, Johan Mackenbach en 
Wilma Nusselder

53	 Effecten van gelaagdheid in pensioen
documenten: een gebruikersstudie (2016) 
Louise Nell, Leo Lentz en Henk Pander Maat

54	Term Structures with Converging Forward 
Rates (2016) 
Michel Vellekoop and Jan de Kort

55	Participation and choice in funded pension 
plans (2016) 
Manuel García-Huitrón and Eduard Ponds

56	Interest rate models for pension and 
insurance regulation (2016) 
Dirk Broeders, Frank de Jong and Peter 
Schotman

57	 An evaluation of the nFTK (2016) 
Lei Shu, Bertrand Melenberg and Hans 
Schumacher

58	Pensioenen en inkomensongelijkheid onder 
ouderen in Europa (2016) 
Koen Caminada, Kees Goudswaard, Jim Been 
en Marike Knoef

59	Towards a practical and scientifically sound 
tool for measuring time and risk preferences 
in pension savings decisions (2016) 
Jan Potters, Arno Riedl and Paul Smeets

60	Save more or retire later? Retirement 
planning heterogeneity and perceptions of 
savings adequacy and income constraints 
(2016)  
Ron van Schie, Benedict Dellaert and Bas 
Donkers

61	 Uitstroom van oudere werknemers bij 
overheid en onderwijs. Selectie uit de poort 
(2016) 
Frank Cörvers en Janneke Wilschut

62	Pension risk preferences. A personalized 
elicitation method and its impact on asset 
allocation (2016) 
Gosse Alserda, Benedict Dellaert, Laurens 
Swinkels and Fieke van der Lecq

63	Market-consistent valuation of pension 
liabilities (2016) 
Antoon Pelsser, Ahmad Salahnejhad and 
Ramon van den Akker

64	Will we repay our debts before retirement? 
Or did we already, but nobody noticed? 
(2016) 
Mauro Mastrogiacomo

65	Effectieve ondersteuning van 
zelfmanagement voor de consument (2016) 
Peter Lapperre, Alwin Oerlemans 
en Benedict Dellaert

66	Risk sharing rules for longevity risk:  
impact and wealth transfers (2017) 
Anja De Waegenaere, Bertrand Melenberg 
and Thijs Markwat

67	 Heterogeniteit in doorsneeproblematiek. 
Hoe pakt de transitie naar degressieve 
opbouw uit voor verschillende 
pensioenfondsen? (2017) 
Loes Frehen, Wouter van Wel, Casper van 
Ewijk, Johan Bonekamp, Joost van 
Valkengoed en Dick Boeijen

68	De toereikendheid van pensioenopbouw na 
de crisis en pensioenhervormingen (2017) 
Marike Knoef, Jim Been, Koen Caminada, 
Kees Goudswaard en Jason Rhuggenaath



38

69	De combinatie van betaald en onbetaald 
werk in de jaren voor pensioen (2017) 
Marleen Damman en Hanna van Solinge

70	 Default life-cycles for retirement savings 
(2017) 
Anna Grebenchtchikova, Roderick Molenaar, 
Peter Schotman en Bas Werker

71	 Welke keuzemogelijkheden zijn wenselijk 
vanuit het perspectief van de deelnemer? 
(2017) 
Casper van Ewijk, Roel Mehlkopf, Sara van 
den Bleeken en Chantal Hoet

72	 Activating pension plan participants: 
investment and assurance frames (2017)

	 Wiebke Eberhardt, Elisabeth Brüggen, 
Thomas Post en Chantal Hoet

73	 Zerotopia – bounded and unbounded 
pension adventures (2017) 
Samuel Sender

74	 Keuzemogelijkheden en maatwerk binnen 
pensioenregelingen (2017) 
Saskia Bakels, Agnes Joseph, Niels Kortleve 
en Theo Nijman

75	 Polderen over het pensioenstelsel. Het 
debat tussen de sociale partners en de 
overheid over de oudedagvoorzieningen in 
Nederland, 1945-2000 (2017) 
Paul Brusse

76	 Van uitkeringsovereenkomst naar PPR (2017) 
Mark Heemskerk, Kees Kamminga, René 
Maatman en Bas Werker

77	 Pensioenresultaat bij degressieve opbouw 
en progressieve premie (2017) 
Marcel Lever en Sander Muns

78	 Bestedingsbehoeften bij een afnemende 
gezondheid na pensionering (2017) 
Lieke Kools en Marike Knoef

79	 Model Risk in the Pricing of Reverse 
Mortgage Products (2017) 
Anja De Waegenaere�, Bertrand Melenberg, 
Hans Schumacher, Lei Shu and Lieke Werner

80	Expected Shortfall voor toezicht op 
verzekeraars: is het relevant? (2017) 
Tim Boonen

81	 The Effect of the Assumed Interest Rate and 
Smoothing on Variable Annuities (2017)  
Anne G. Balter and Bas J.M. Werker

82	Consumer acceptance of online pension 
investment advice (2017) 
Benedict Dellaert, Bas Donkers and Carlos 
Lourenço

83	Individualized life-cycle investing (2017) 
Gréta Oleár, Frank de Jong and Ingmar 
Minderhoud

84	The value and risk of intergenerational risk 
sharing (2017) 
Bas Werker

85	Pensioenwensen voor en na de crisis (2017) 
Jochem de Bresser, Marike Knoef en Lieke 
Kools 

86	Welke vaste dalingen en welk beleggings
beleid passen bij gewenste uitkeringsprofie
len in verbeterde premieregelingen? (2017) 
Johan Bonekamp, Lans Bovenberg, Theo 
Nijman en Bas Werker

87	 Inkomens- en vermogensafhankelijke eigen 
bijdragen in de langdurige ouderenzorg: 
een levensloopperspectief (2017) 
Arjen Hussem, Harry ter Rele en Bram 
Wouterse

88	Creating good choice environments – 
Insights from research and industry 
practice (2017) 
Elisabeth Brüggen, Thomas Post and 
Kimberley van der Heijden

89	Two decades of working beyond age 65 in 
the Netherlands. Health trends and changes 
in socio-economic and work factors to 
determine the feasibility of extending 
working lives beyond age 65 (2017) 
Dorly Deeg, Maaike van der Noordt and 
Suzan van der Pas

90	Cardiovascular disease in older workers. How 
can workforce participation be maintained 
in light of changes over time in determi-
nants of cardiovascular disease? (2017) 
Dorly Deeg, E. Burgers and Maaike van der 
Noordt

91	 Zicht op zzp-pensioen (2017) 
Wim Zwinkels, Marike Knoef, Jim Been, 
Koen Caminada en Kees Goudswaard

92	Return, risk, and the preferred mix of PAYG 
and funded pensions (2017) 
Marcel Lever, Thomas Michielsen and Sander 
Muns



39

93	Life events and participant engagement in 
pension plans (2017) 
Matthew Blakstad, Elisabeth Brüggen and 
Thomas Post

94	Parttime pensioneren en de arbeids
participatie (2017) 
Raymond Montizaan

95	Keuzevrijheid in pensioen: ons brein wil 
niet kiezen, maar wel gekozen hebben 
(2018) 
Walter Limpens en Joyce Vonken

96	Employability after age 65? Trends over 23 
years in life expectancy in good and in poor 
physical and cognitive health of 
65-74-year-olds in the Netherlands (2018) 
Dorly Deeg, Maaike van der Noordt, Emiel 
Hoogendijk, Hannie Comijs and Martijn 
Huisman

97	 Loslaten van de verplichte pensioenleeftijd 
en het organisatieklimaat rondom langer 
doorwerken (2018) 
Jaap Oude Mulders, Kène Henkens en Harry 
van Dalen

98	Overgangseffecten bij introductie 
degressieve opbouw (2018) 
Bas Werker

99	You’re invited – RSVP! The role of tailoring in 
incentivising people to delve into their pen-
sion situation (2018) 
Milena Dinkova, Sanne Elling, Adriaan Kalwij 
en Leo Lentz

100	 Geleidelijke uittreding en de rol van 
deeltijdpensioen (2018) 
Jonneke Bolhaar en Daniël van Vuuren

101	 Naar een model voor pensioen
communicatie (2018) 
Leo Lentz, Louise Nell en Henk Pander Maat

102	 Tien jaar UPO. Een terugblik en vooruitblik 
op inhoud, doelen en effectiviteit (2018) 
Sanne Elling en Leo Lentz

103	 Health and household expenditures (2018) 
Raun van Ooijen, Jochem de Bresser	en 
Marike Knoef

104	 Keuzevrijheid in de uitkeringsfase: inter-
nationale ervaringen (2018) 
Marcel Lever, Eduard Ponds, Rik Dillingh en 
Ralph Stevens

105	 The move towards riskier pension products 
in the world’s best pension systems (2018) 
Anne G. Balter, Malene Kallestrup-Lamb 
and Jesper Rangvid

106	 Life Cycle Option Value: The value of 
consumer flexibility in planning for 
retirement (2018) 
Sonja Wendel, Benedict Dellaert and Bas 
Donkers

107	 Naar een duidelijk eigendomsbegrip (2018) 
Jop Tangelder

108	 Effect van stijging AOW-leeftijd op arbeid-
songeschiktheid (2018) 
Rik Dillingh, Jonneke Bolhaar, Marcel Lever, 
Harry ter Rele, Lisette Swart en Koen van 
der Ven 

109	 Is de toekomst gearriveerd? Data science 
en individuele keuzemogelijkheden in 
pensioen (2018) 
Wesley Kaufmann, Bastiaan Starink en 
Bas Werker 

110	 De woontevredenheid van ouderen in 
Nederland (2018) 
Jan Rouwendal

111	 Towards better prediction of individual 
longevity (2018) 
Dorly Deeg, Jan Kardaun, Maaike van der 
Noordt, Emiel Hoogendijk en Natasja van 
Schoor

112	 Framing in pensioenkeuzes. Het effect van 
framing in de keuze voor beleggingsprofiel 
in DC-plannen naar aanleiding van de Wet 
verbeterde premieregeling (2018) 
Marijke van Putten, Rogier Potter van Loon, 
Marc Turlings en Eric van Dijk

113	 Working life expectancy in good and poor 
self-perceived health among Dutch work-
ers aged 55–65 years with a chronic dis-
ease over the period 1992–2016 (2019) 
Astrid de Wind, Maaike van der Noordt, 
Dorly Deeg and Cécile Boot

114	 Working conditions in post-retirement 
jobs: A European comparison (2019) 
Ellen Dingemans and Kène Henkens



40

115	 Is additional indebtedness the way to 
increase mortgage-default insurance 
coverage? (2019) 
Yeorim Kim, Mauro Mastrogiacomo, 
Stefan Hochguertel and Hans Bloemen

116	 Appreciated but complicated pension 
Choices? Insights from the Swedish 
Premium Pension System (2019) 
Monika Böhnke, Elisabeth Brüggen and 
Thomas Post

117	 Towards integrated personal financial 
planning. Information barriers and design 
propositions (2019) 
Nitesh Bharosa and Marijn Janssen

118	 The effect of tailoring pension information 
on navigation behavior (2019) 
Milena Dinkova, Sanne Elling, Adriaan 
Kalwij and Leo Lentz

119	 Opleiding, levensverwachting en 
pensioenleeftijd: een vergelijking van 
Nederland met andere Europese landen 
(2019) 
Johan Mackenbach, José Rubio Valverde 
en Wilma Nusselder

120	 Giving with a warm hand: Evidence on 
estate planning and bequests (2019) 
Eduard Suari-Andreu, Raun van Ooijen, 
Rob J.M. Alessie and Viola Angelini

121	 Investeren in menselijk kapitaal: een 
gecombineerd werknemers- en 
werkgeversperspectief (2019) 
Raymond Montizaan, Merlin Nieste en 
Davey Poulissen

122	 The rise in life expectancy – corresponding 
rise in subjective life expectancy? Changes 
over the period 1999-2016 (2019) 
Dorly Deeg, Maaike van der Noordt, Noëlle 
Sant, Henrike Galenkamp, Fanny Janssen 
and Martijn Huisman

123	 Pensioenaanvullingen uit het eigen 
woningbezit (2019) 
Dirk Brounen, Niels Kortleve en 
Eduard Ponds

124	 Personal and work-related predictors of 
early exit from paid work among older 
workers with health limitations (2019) 
Nils Plomp, Sascha de Breij and Dorly Deeg

125	 Het delen van langlevenrisico (2019) 
Anja De Waegenaere, Agnes Joseph, Pascal 
Janssen en Michel Vellekoop

126	 Maatwerk in pensioencommunicatie (2019) 
S.K. Elling en L.R. Lentz

127	 Dutch Employers’ Responses to an Aging 
Workforce: Evidence from Surveys, 2009-
2017 (2019) 
Jaap Oude Mulders, Kène Henkens and 
Hendrik P. van Dalen

128	 Preferences for solidarity and attitudes 
towards the Dutch pension system – 
Evidence from a representative sample 
(2019) 
Arno Riedl, Hans Schmeets and Peter 
Werner

129	 Deeltijdpensioen geen wondermiddel voor 
langer doorwerken (2019) 
Henk-Wim de Boer, Tunga Kantarcı, 
Daniel van Vuuren en Ed Westerhout

130	 Spaarmotieven en consumptiegedrag (2019) 
Johan Bonekamp en Arthur van Soest

131	 Substitute services: a barrier to controlling 
long-term care expenditures (2019) 
Mark Kattenberg and Pieter Bakx

132	 Voorstel keuzearchitectuur pensioensparen 
voor zelfstandigen (2019) 
Jona Linde

133	 The impact of the virtual integration of 
assets on pension risk preferences of 
individuals (2019) 
Sesil Lim, Bas Donkers en Benedict Dellaert

134	 Reforming the statutory retirement age: 
Policy preferences of employers (2019) 
Hendrik P. van Dalen, Kène Henkens and 
Jaap Oude Mulders

135	 Compensatie bij afschaffing doorsnee
systematiek (2019) 
Dick Boeijen, Chantal de Groot, Mark 
Heemskerk, Niels Kortleve en René 
Maatman

136	 Debt affordability after retirement, interest 
rate shocks and voluntary repayments 
(2019) 
Mauro Mastrogiacomo



41

137	 Using social norms to activate pension plan 
members: insights from practice (2019) 
Joyce Augustus-Vonken, Pieter Verhallen, 
Lisa Brüggen and Thomas Post

138	 Alternatieven voor de huidige verplicht
stelling van bedrijfstakpensioenfondsen 
(2020) 
Erik Lutjens en Fieke van der Lecq

139	 Eigen bijdrage aan ouderenzorg (2020) 
Pieter Bakx, Judith Bom, Marianne Tenand 
en Bram Wouterse

140	 Inrichting fiscaal kader bij afschaffing 
doorsneesystematiek (2020) 
Bastiaan Starink en Michael Visser

141	 Hervorming langdurige zorg: trends in het 
gebruik van verpleging en verzorging 
(2020) 
Pieter Bakx, Pilar Garcia-Gomez, Sara 
Rellstab, Erik Schut en Eddy van Doorslaer

142	 Genetic health risks, insurance, and 
retirement (2020) 
Richard Karlsson Linnér and Philipp 
D. Koellinger

143	 Publieke middelen voor particuliere 
ouderenzorg (2020) 
Arjen Hussem, Marianne Tenand en 
Pieter Bakx

144	 Emotions and technology in pension 
service interactions: Taking stock and 
moving forward (2020) 
Wiebke Eberhardt, Alexander Henkel en 
Chantal Hoet

145	 Opleidingsverschillen in 
levensverwachting: de bijdrage van acht 
risicofactoren (2020) 
Wilma J. Nusselder, José Rubio Valverde en 
Johan P. Mackenbach

146	 Shades of Labor: Motives of Older Adults to 
Participate in Productive Activities (2020) 
Sonja Wendel and Benedict Dellaert

147	 Raising pension awareness through letters 
and social media: Evidence from a 
randomized and a quasi-experiment 
(2020) 
Marike Knoef, Jim Been and Marijke van 
Putten

148	 Infographics and Financial Decisions (2020) 
Ruben Cox and Peter de Goeij

149	 To what extent can partial retirement 
ensure retirement income adequacy? 
(2020) 
Tunga Kantarcı and Jochem Zweerink

150	 De steun voor een ‘zwareberoepenregeling’ 
ontleed (2020) 
Harry van Dalen, Kène Henkens en Jaap 
Oude Mulders

151	 Verbeteren van de inzetbaarheid van 
oudere werknemers tot aan pensioen: 
literatuuroverzicht, inzichten uit de 
praktijk en de rol van pensioenuitvoerders 
(2020) 
Peter Lapperre, Henk Heek, Pascal Corten, 
Ad van Zonneveld, Robert Boulogne, 
Marieke Koeman en Benedict Dellaert

152	 Betere risicospreiding van eigen bijdragen 
in de verpleeghuiszorg (2020) 
Bram Wouterse, Arjen Hussem en 
Rob Aalbers

153	 Doorbeleggen met garanties? (2020) 
Roderick Molenaar, Peter Schotman, Peter 
Dekkers en Mark Irwin

154	 Differences in retirement preferences 
between the self-employed and 
employees: Do job characteristics play an 
explanatory role? (2020) 
Marleen Damman, Dieuwke Zwier  
en Swenne G. van den Heuvel

155	 Do financial incentives stimulate partially 
disabled persons to return to work? (2020) 
Tunga Kantarcı and Jan-Maarten van 
Sonsbeek

156	 Wijzigen van de bedrijfstakpensioen
regeling: tussen pensioenfondsbestuur en 
sociale partners (2020) 
J.R.C. Tangelder

157	 Keuzes tijdens de pensioenopbouw: de 
effecten van nudging met volgorde en 
standaardopties (2020) 
Wilte Zijlstra, Jochem de Bresser en Marike 
Knoef

158	 Keuzes rondom pensioen: implicaties op 
uitkeringssnelheid voor een heterogeen 
deelnemersbestand (2020) 
Servaas van Bilsen, Johan Bonekamp, en 
Eduard Ponds



42

159	 Met big data inspelen op woonwensen 
en woongedrag van ouderen: praktische 
inzichten voor ontwerp en beleid (2020) 
Ioulia V. Ossokina en Theo A. Arentze

160	 Economic consequences of widowhood: 
Evidence from a survivor's benefits reform 
in the Netherlands (2020) 
Jeroen van der Vaart, Rob Alessie and Raun 
van Ooijen

161	 How will disabled workers respond to a 
higher retirement age? (2020) 
Tunga Kantarcı, Jim Been and Arthur van 
Soest

162	 Deeltijdpensioen: belangstelling en 
belemmeringen op de werkvloer (2020) 
Hanna van Solinge, Harry van Dalen en 
Kène Henkens

163	 Investing for Retirement with an Explicit 
Benchmark (2020) 
Anne Balter, Lennard Beijering, Pascal 
Janssen, Frank de Jong, Agnes Joseph, 
Thijs Kamma and Antoon Pelsser

164	 Vergrijzing en verzuim: impact op de 
verzekeringsvoorkeuren van werkgevers 
(2020) 
Remco Mallee en Raymond Montizaan

165	 Arbeidsmarkteffecten van de pensioen
premiesystematiek (2020) 
Marike Knoef, Sander Muns en  
Arthur van Soest

166	 Risk Sharing within Pension Schemes 
(2020) 
Anne Balter, Frank de Jong en Antoon 
Pelsser

167	 Supporting pension participants: Three 
lessons learned from the medical domain 
for better pension decisions (2021) 
Jelle Strikwerda, Bregje Holleman and 
Hans Hoeken

168	 Variable annuities with financial risk and 
longevity risk in the decumulation phase 
of Dutch DC products (2021) 
Bart Dees, Frank de Jong and Theo Nijman

169	 Verloren levensjaren als gevolg van sterfte 
aan Covid-19 (2021) 
Bram Wouterse, Frederique Ram en  
Pieter van Baal

170	 Which work conditions can encourage 
older workers to work overtime? (2021) 
Raymond Montizaan and Annemarie 
Kuenn-Nelen

171	 Herverdeling van individueel pensioen
vermogen naar partnerpensioen: een 
stated preference-analyse (2021) 
Raymond Montizaan

172	 Risicogedrag na een ramp; implicaties voor 
pensioenen (2021) 
Martijn de Vries

173	 The Impact of Climate Change on Optimal 
Asset Allocation for Long-Term Investors 
(2021) 
Mathijs Cosemans, Xander Hut and 
Mathijs van Dijk

174	 Beleggingsbeleid bij onzekerheid over 
risicobereidheid en budget (2021) 
Agnes Joseph, Antoon Pelsser en Lieke 
Werner

175	 On the Resilience of ESG Stocks during 
COVID-19: Global Evidence (2021) 
Gianfranco Gianfrate, Tim Kievid & 
Mathijs van Dijk

176	 De solidariteitsreserve juridisch ontrafeld 
(2021) 
Erik Lutjens en Herman Kappelle

177	 Hoe vertrouwen in politiek en 
maatschappij doorwerkt in vertrouwen in 
pensioeninstituties (2021) 
Harry van Dalen en Kène Henkens

178	 Gelijke rechten, maar geen gelijke 
pensioenen: de gender gap in Nederlandse 
tweedepijlerpensioenen (2021) 
Suzanne Kali, Jim Been, Marike Knoef  en 
Albert van Marwijk Kooy

179	 Completing Dutch pension reform (2021) 
Ed Westerhout, Eduard Ponds and Peter 
Zwaneveld

180	 When and why do employers hire and 
rehire employees beyond normal 
retirement age? (2021) 
Orlaith C. Tunney and Jaap Oude Mulders

181	 Family and government insurance: Wage, 
earnings, and income risks in the 
Netherlands and the U.S. (2021) 
Mariacristina De Nardi, Giulio Fella, 
Marike Knoef, Gonzalo Paz-Pardo and 
Raun van Ooijen



43

182	 Het gebruik van data in de pensioenmarkt 
(2021) 
Willem van der Deijl, Marije Kloek, Koen 
Vaassen en Bas Werker

183	 Applied Data Science in the Pension 
Industry: A Survey and Outlook (2021) 
Onaopepo Adekunle, Michel Dumontier 
and Arno Riedl

184	 Individual differences in accessing 
personalized online pension information: 
Inertia and a digital hurdle (2021) 
Milena Dinkova, Adriaan Kalwij & Leo Lentz

185	 Transitie: gevoeligheid voor veronder-
stellingen en omstandigheden (2021) 
Anne Balter, Jan Bonenkamp en Bas Werker

186	 De voordelen van de solidariteitsreserve 
ontrafeld (2021) 
Servaas van Bilsen, Roel Mehlkopf en 
Antoon Pelsser

187	 Consumption and time use responses to 
unemployment (2021) 
Jim Been, Eduard Suari-Andreu, Marike 
Knoef en Rob Alessie

188	 Wat is inertie? (2021) 
Marijke van Putten en Robert-Jan Bastiaan 
de Rooij

189	 The effect of the Dutch financial 
assessment framework on the mortgage 
investments of pension funds (2021) 
Yeorim Kim and Mauro Mastrogiacomo



This is a publication of:

Netspar

Phone +31 13 466 2109

E-mail info@netspar.nl

www.netspar.nl

September 2021

mailto:info%40netspar.nl?subject=
http://www.netspar.nl

	_Hlk526690574
	_Hlk80971872

