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1. Introduction and summary 

This PhD thesis consists of four empirical essays within the field of behavioral economics and 

lifecycle decisions. It studies decisions on insurance, consumption and the accumulation and 

decumulation of wealth, all of which with potentially long-lasting (socio)economic effects. Due to the 

existence of heterogeneous preferences and the fact that individual utility functions cannot be directly 

observed, it is not easy – and often not possible – to assess whether someone’s decision is optimal 

from the individual’s perspective. But there are several factors that make it more plausible that 

behavior deviates from someone’s actual interest: passive choice, complexity, limited personal 

experience, third-party marketing, and intertemporal choice (Beshears et al., 2008). In each of the 

following essays one or more of these factors is present, increasing the risk of suboptimal decisions.  

All four essays are based on micro data analyses: the first one on administrative data of Statistics 

Netherlands and DNB, the next two on survey data from the LISS panel and the last one on survey 

data from the DHS panel. The analyses primarily concern revealed preference data, where we look at 

the decisions that have been made – though they may not always have been made very consciously – 

and we relate those to objective and subjective characteristics of the individual. Only the analyses in 

the fourth essay – on interest in reverse mortgages – focus on stated preference data, due to the fact 

that currently the supply of reverse mortgages is virtually nonexistent in the Netherlands. 

The following paragraphs give a short summary of the four essays. 

Chapter 2: The displacement effect of compulsory pension savings on private savings. Evidence 

from the Netherlands, using a quasi-experiment and institutional differences across occupations. 

The first essay looks at the relationship between the saving decisions of specific groups on the Dutch 

labor market and whether or not they are covered by the occupational pension regime. We use a new 

identification strategy and rich administrative data to estimate the displacement effect of mandatory 

occupational pension wealth on private household savings by identifying four different groups: wage-

employed and self-employed with and without a compulsory occupational pension.  

Most (but not all!) wage-employed participate in compulsory occupational pension schemes and most 

(but not all!) self-employed do not. We separate the groups before the analyses, because wage-

employed and self-employed also differ on several other characteristics that are relevant to pension 

saving behavior. One important difference is that self-employed are on average less risk-averse than 

wage-employed, and can thus be expected to hold less precautionary savings. Another relevant point is 

that the self-employed are probably more aware of their pension accrual, or lack thereof, because there 

is no employer who pays their pension premiums for them or adds an employer contribution. Because 

our analyses on both groups are based on identical data sources, we are able to compare the difference 

in the displacement effect we find. 
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The methods we use to determine the displacement effect range from standard OLS and IV regressions 

to propensity score matching. Our preferred analyses on couple households show a displacement effect 

of -33% for wage-employed and of -61% for self-employed. Propensity score matching confirms the 

existence of fairly substantial displacement effects, though only the matching results for the wage-

employed are significant. Overall, the analyses indeed show evidence of a higher displacement effect 

among self-employed than among wage-employed. 

We also use information on the relative performance of 19 of the biggest Dutch pension funds over the 

period 2007-2010 to set up a quasi-natural experiment. Due to the financial crisis in 2008 the funding 

ratio of many pension funds became so low that the Dutch central bank (DNB) required them to 

develop a recovery plan to increase the funding ratio again within a few years. Our difference-in-

differences analyses show that wage-employed couples whose pension funds had to implement a 

recovery plan – and thus experienced a negative wealth shock – built up approximately 3,500 euro 

more household wealth in that period, compared to those whose pension funds did not require a 

recovery plan. This again confirms that private saving behavior is substantially influenced by 

mandatory pension participation. 

Chapter 3: Probability numeracy and health insurance purchase 

The second essay describes the relationship between probability numeracy and health insurance 

purchase. Insurance is a complicated product and the willingness to buy insurance will depend on the 

perceived probabilities of insured events. In this study we examine whether the demand for health 

insurance is affected by the individual’s level of probability numeracy, which we define as the specific 

ability to understand and process probabilistic concepts.  

We make use of rich panel survey data on a representative sample of Dutch individuals. The 

information on their probability numeracy is based on their answers to a series of questions which 

required a basic understanding of percentages and probabilities. For example, they had to answer how 

many people out of 1,000 can be expected to get a certain disease if the chance of getting this disease 

is 10%. We combine this with information on their health insurance decisions. Specifically, we look at 

who bought complementary health insurance, how much they spent in total on health insurance and 

what level of voluntary deductible they chose for their basic health insurance (on top of the fixed 

mandatory deductible). We expected the less numerate to make the less rational choice on average, 

and specifically to follow the default choice more often, which is also known as the status quo bias. In 

this particular case, that would mean less complementary health insurance, lower overall health 

insurance spending, but also a lower voluntary deductible.  

We perform a series of regression analyses and find a more complex relationship between probability 

numeracy and health insurance purchase. It turns out that complementary health insurance takeout and 

total monthly expenditure on health insurance first rise with probability numeracy and then, at the 
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higher numeracy levels, start to fall again. Yet, the average voluntary deductible people choose 

appears to be highest for the least numerate and to drop with higher numeracy levels.  

These findings suggest there is more going on than can be explained by status quo bias. In the case of 

the voluntary deductible we even found effects opposite to our expectations. A possible explanation 

here is that the least numerate just simply try to minimize spending on insurance, but we also have 

indications that they may have overstated their actual voluntary deductible, possibly by mixing it up 

with their fixed mandatory deductible. In the other two cases, status quo bias might still play a role, 

but we need an additional factor to explain the specific pattern we found. 

Based on our findings and other literature, we speculate that ambiguity aversion could stimulate those 

with intermediate levels of probability numeracy to choose relatively high levels of insurance. The 

least numerate will have difficulties to appreciate the value of an insurance and thus do not buy it or 

choose to spend as little on it as possible. Health insurance purchase then peaks at a numeracy level at 

which people are able to see the value in insurance but are unable to make reasonable risk assessments 

(thus experiencing a state of ambiguity). The most numerate will be more able to determine the actual 

level of risk and thus choose a better aimed—and on average lower—level of insurance. If this is 

indeed an appropriate description of how people buy health insurance, the challenge for policy makers 

would be to help people to be both active and selective in their health insurance purchase decisions.  

Chapter 4: Tattoos, life style and the labor market 

The third essay looks at a different type of decision: whether or not someone has chosen to place a 

(visible) tattoo. Because of the generally permanent nature of tattoos and the controversies 

surrounding this issue, placing a tattoo is a choice with potentially significant and long-lasting social 

and economic consequences. In this study we look at the factors determining the decision to place a 

(visible) tattoo and relate this to several relevant economic and social outcomes, such as income and 

employment status, self-assessed health and substance use.  

We first provide descriptive statistics on the prevalence of tattoos in the Netherlands, based on a 

unique survey of a representative sample of Dutch individuals, which we link to additionally available 

rich panel data. In 2013, almost 10% of the Dutch population had at least one tattoo and this number 

has been growing rapidly in recent years. Each cohort surpasses the previous one in getting more 

tattoos at a younger age. Based on bivariate correlations, the tattooed population differs significantly 

from the non-tattooed population on a wide range of demographic characteristics. In particular on 

health items, both physical and mental, they score less favorably. Having a tattoo is also correlated 

with lower educational attainment.  

Next, we perform a series of regression analyses to further study the relationship between having a 

tattoo and several outcome measures. We also collected detailed information on the availability of 
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licensed tattoo shops within the vicinity of the panel members and use this information as an 

instrumental variable in our analyses. We find some indications for a negative impact of having a 

tattoo on income and employment for those below the age of 45. We also find that someone with a 

tattoo has a lower chance of living together with his or her partner, has a lower self-assessed health 

status (at least in the longer run), and uses substances more often. We discuss the plausibility of 

causality in these relationships, but must conclude that in most cases for causal inference another type 

of data and research is required to overcome endogeneity problems. However, our data do suggest that 

tattoos are significantly correlated with several aspects and indicators of life style and personality, 

such as impulsivity and risk-aversion, which could be of added value to empirical research. 

Chapter 5: Who want to have their home and eat it too? Interest in reverse mortgages in the 

Netherlands. 

Finally, the fourth essay studies the interest of Dutch homeowners in reverse mortgages. A reverse 

mortgage is a mortgage product that does not result in higher monthly expenses, because the mortgage 

interest is added to the debt. Only when the house is sold, because the owner moves to another 

dwelling or passes away, the bank recovers the loan plus interest. The loan can be taken out as a lump 

sum, or as a supplement to the monthly retirement income, or as a freely disposable credit line that one 

may use at will. It is aimed at retirees with no or only a small standard (forward) mortgage. A reverse 

mortgage enables them to decumulate a relatively illiquid part of household wealth – namely housing 

wealth – while keeping monthly expenses constant. And it does not require them to move to another 

(rented or smaller) home. This is an important advantage for many elderly, because the propensity to 

move drops sharply with age. As such, it allows them to ‘have their home and eat it too’.  

Reverse mortgages also have important disadvantages. First, while buying a house can be a good way 

to annuitize wealth and insure against the longevity risk, taking out a reverse mortgage brings that risk 

back on the table. If the homeowner holds on to the reverse mortgage long enough and/or house prices 

plummet, the mortgage debt will at some point surpass the housing wealth and a net debt remains. 

When that moment is imminent, the lender might even require the selling of the house after all, to get 

his money back. To insure against that risk a no-negative-equity guarantee is a necessity. Second, 

while the nominal monthly costs are zero, the real costs of a reverse mortgage can be very substantial. 

These costs usually are far above the – currently historically low – standard mortgage interests, due to 

the no-negative-equity guarantee, other risks born by the lenders and the fact that the interest is not tax 

deductible. Last but not least, reverse mortgages form a relatively complicated (financial) product, just 

like insurances in the second essay. The pros and cons we discussed make the product more suitable 

for some customers than for others and it is not easy to determine if and when the product would be 

interesting. 
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In the Netherlands the market for reverse mortgages is virtually nonexistent. We investigate the 

potential interest in reverse mortgages and the extent to which this is correlated with objective and 

subjective characteristics, using a representative sample of Dutch homeowners. We find substantial 

potential interest in reverse mortgages. About 27% find it quite or very appealing. Their main purpose 

for the loan would be to be able to live more comfortably and not worry about money until death, or to 

make a significant expenditure, e.g. on home improvements or traveling. Our regression results, based 

on rich survey data, indicate that interest, as could be expected, depends positively on the ratio of 

housing wealth over income and on the perceived riskiness of future pensions, and negatively on the 

expected replacement ratio after retirement. We find that giving examples of using a reverse mortgage 

for the benefit of the homeowners’ (grand)children significantly raises interest in reverse mortgages of 

people with a bequest wish. We interpret this as evidence that people are unaware of the potential of 

reverse mortgages to optimize the timing of wealth transfers.  

In the Netherlands the rules for tax deductibility of mortgage interest stimulate the build-up of large 

amounts of illiquid private wealth in self-owned residences, which can only be liquidized and 

decumulated at high cost, and usually end up as bequests. Our results suggest that a substantial part of 

Dutch homeowners would welcome a reverse mortgage as a potential retirement planning tool. Even 

if, in the end, not many people would reach a point where they would actually want to use the 

instrument, the existence of the option can have added value. It reduces the need for liquid 

precautionary savings and provides a fail-safe for making more use of the already available flexibility 

in the pension benefit structure. However, a reverse mortgage is relatively complicated and can be 

risky and expensive. Rules and regulations should be in place to prevent misselling.  
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2. The displacement effect of compulsory pension savings on private 

savings. Evidence from the Netherlands, using institutional differences 

across occupations 

 

Abstract 
1
 

We study the displacement effect of mandatory occupational pension saving on private household 

wealth in the Netherlands, separately for wage-employed and self-employed. We use rich 

administrative data on (pension) wealth and income and apply a range of identification strategies, 

from standard OLS and IV regressions to propensity score matching and difference-in-differences 

analyses, to determine the displacement effects. Using a quasi-natural experiment, based on the 

differential impact of the financial crisis on the separate pension funds in the Netherlands, we find that 

those whose pension fund did not need to apply a recovery plan accumulated about 3,500 euro less 

household wealth over de period 2007-2010. Our preferred regression analyses on couples show a 

displacement effect of -33% for wage-employed and of -61% for self-employed. Propensity score 

matching confirms the existence of substantial displacement effects. The higher displacement effect we 

find for self-employed might be explained by the fact that self-employed are arguably more aware of 

their pension accrual, or lack thereof, because there is no employer who pays their pension premiums 

for them or adds an employer contribution. Also, the self-employed are on average less risk-averse 

than wage-employed, and can thus be expected to hold less precautionary savings.  

 

2.1 Introduction 

 

A mandatory retirement system, for instance in the form of social security, occupational pension or 

any other compulsory scheme, can affect private savings through the displacement effect, and by 

inducing early retirement (Feldstein, 1974). The effects on early retirement have been extensively 

documented by e.g. Gruber and Wise (1999, 2008). Our paper further investigates the displacement 

effect of obligatory pension savings on private (discretionary) savings. More information on the 

displacement effect – and the heterogeneity thereof – can be of guidance to policy makers who are 

looking for ways to help vulnerable groups better prepare for retirement or to make the pension system 

more robust in light of an ageing society.  

                                                           
 

1
 This chapter is based on joint work with Yue Li and Mauro Mastrogiacomo. 
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Many studies have appeared on this subject, resulting in a wide range of estimates for the 

displacement effect. This large variety in outcomes reflects the heterogeneity among the research 

subjects. The studies vary, for example, in the periods, the countries and the pension schemes (public 

and/or private) they examine. But this type of research is also often plagued by biases and 

measurement error. Especially pension wealth is notorious for its elusiveness. So, part of the deviation 

in estimates will stem from the different data sets and estimation strategies that have been used. Each 

strategy and study has specific strengths and draw-backs.  

Our paper adds to the existing literature on several accounts. We explore new rich administrative 

datasets on pension participation and on pension wealth in the Netherlands, and take into account the 

differences in institutions related to occupational choice and income levels. This allows us to assess 

the displacement effect also for the self-employed and compare this to the displacement effect for the 

wage-employed. Based on possible differences in awareness of the accumulation of pension rights and 

in risk aversion between these groups, we would expect to find higher displacement effects for self-

employed than for wage-employed. We also link balance sheet data of pension funds to our micro 

data, for workers in several binding labor agreements, which allows us to set up a quasi-natural 

experiment. We use standard estimation techniques, but we also explore instrumental variables, 

propensity score matching and difference-in-differences techniques to identify the (heterogeneity in 

the) displacement effect and check the robustness of our findings. 

The results of our quasi-natural experiment indicate that those whose pension fund did not need to 

apply a recovery plan accumulated about 3,500 euro less household wealth over de period 2007-2010. 

Our preferred regression analyses further show an average displacement effect for couples of -33% for 

wage-employed and of -61% for self-employed. Propensity score matching and difference-in-

differences analyses confirm the existence of substantial displacement effects, though not all estimates 

are significant. 

We will start with discussing some of the more recent and influential papers on the displacement effect 

in Section 2.2. We include several papers on Dutch data, because our empirical analysis is focused on 

the Netherlands, due to data availability and the possibility to exploit a quasi-natural experiment. We 

present a structural model in Section 2.3. Section 2.4 contains a description of our data sources and in 

Section 2.5, on the empirical implementation, we describe our identification strategies. Section 2.6 

shows our primary results and we conclude in Section 2.7. 
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2.2 Literature overview 

 

Attanasio and Brugiavini (2003) provided one of the first micro-based studies of the displacement 

effect, which they identify using the 1992 Italian pension reform. They exploit the variability in 

exogenous changes in pension wealth across groups of Italian households to identify the effect that 

pension wealth has on saving rates. Based on estimated pension wealth they find a displacement effect 

of -35% on average, but close to -100% for workers aged between 35 and 45. Attanasio and 

Rohwedder (2003) perform a comparable analysis using UK pension reforms over the period 1975-

1981, with comparable results. They find substantial displacement effects (–55% to –75%), primarily 

among the older and higher income households. They state that the lower displacement among the 

poorer and younger households might be caused by liquidity constraints. 

Engelhardt and Kumar (2011) study the 1992 wave of the US Health and Retirement Study to estimate 

the displacement effect. They reduce measurement error by constructing an instrumental variable, 

based on employer-provided pension wealth and Social Security wealth, and find a displacement effect 

of about –60%, while their original OLS estimate is +23%. Half of the difference is due to bias from 

measurement errors in pension wealth in the OLS estimate. The other half is due to nonlinearities and 

unobserved heterogeneity. They also find that displacement is higher at the higher wealth quantiles. 

Using a large Danish panel data set over the period 1995 to 2009, Chetty et al. (2014) show that the 

effects of retirement savings policies on wealth accumulation depend on whether they change savings 

rates by active or passive choice. They find that approximately 85% of individuals are passive savers 

who save more when induced to do so by an automatic contribution, but do not respond at all to price 

subsidies. Such subsidies lead to little action at all and, if so, than primarily by individuals who are 

planning and saving for retirement already and who respond by basically shifting savings across 

accounts, which leads to almost full displacement. 

Kapteyn and Panis (2005) look at differences in the generosity of pension schemes between the USA, 

Italy and the Netherlands. They find that on average the replacement rate in the USA is substantially 

lower than in the Netherlands, but this can be compensated almost fully by annuitizing net wealth, 

which is substantially larger in de USA. They conclude that this is fully consistent with a life-cycle 

model, where the relatively large institutional pension savings in the Netherlands have displaced 

personal retirement savings. Hurd et al. (2012) use micro-data sets from 12 countries to construct 

income replacement rate and private saving measures by education level and marital status, as proxies 

for lifetime earnings. They estimate the displacement effect by using cross-country differences in the 

progressivity of the pension formula and the average generosity and find that an extra dollar of public 

pension displaces 22 cents of accumulated financial assets. Both studies face the challenge of 

comparing countries with potentially considerable institutional and cultural differences. Job and 
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pension scheme characteristics may differ across and within countries because of institutional features, 

such as the Italian credit restrictions mentioned by Kapteyn and Panis (2005). Alessie et al. (2013) 

estimate the displacement effect for 13 European countries, including the Netherlands, based on 

SHARELIFE data. Their data include retrospective data on lifetime earnings. Their robust (median) 

regression results suggest a displacement effect of 47 (61) percent. They also explore IV estimates, 

which suggest full displacement, but with less precision. 

Euwals (2000) and Kapteyn et al. (2005) focus specifically on the case of the Netherlands. Euwals 

(2000) exploits the heterogeneity in occupational pension wealth within a Dutch survey dataset from 

1994 to explain differential savings. His dataset does not allow him to make an accurate quantitative 

estimate of the displacement effect, but he does find a significant negative impact of both social 

security and pension wealth on savings motives with respect to old age. Kapteyn et al. (2005) study 

the differential impact of the introduction of the social security system in the Netherlands on the 

wealth holdings of separate cohorts, in order to identify the displacement effect of social security on 

private wealth. They show that an increase in social security benefit by 1,000 guilders reduces net 

worth by 115 guilders, thus finding a displacement effect of -11.5%. One reason they mention for 

finding a relatively low level of displacement is the potential effect of social security on earlier 

retirement, which increases the need to save, and hence attenuates the effect of social security on 

saving. 

 

2.3 The model 

 

Our model is meant to illustrate the main factors that should be accounted for in the empirical analysis. 

As such, we use several simplifications that are common in the literature (see e.g. Alessie et al., 2013). 

For example, we assume full information about the pension system for all participants, ignore liquidity 

constrains and assume perfect capital markets. In accordance with Alessie et al. (2013) we start with 

the following general intertemporal maximization problem: 

     
          

   
  

   

   
      (2.1a)   

s.t.                        
     

 
       (2.1b)   

Here    is per period consumption,   is the individual discount rate,   is the coefficient of relative risk 

aversion,   is the interest rate and    is per period income.  
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The Euler equation, which shows that the marginal utility of consumption should be equalized over the 

lifetime, is: 

        
    

   

   
  

         (2.2)   

For the purpose of our study, we simplify the intertemporal problem by assuming a model with only 

two-periods, but we enrich the model by allowing for some uncertainty, to explore its potential impact 

on savings. In the first period an income is earned, such that           , with    and    

respectively representing compulsory and free savings. In the second period these savings are 

consumed, and the compulsory part of savings could be hit by some shock  , such that    

               . The inclusion of   testifies of exogenous shocks due to the uncertainty of 

pension fund performance, which might result in pension cuts. These cuts have so far always been 

compensated, so that   can be considered as a mean preserving spread to income with       . In 

order to ease computations, we further assume that all savings receive the same return and equal the 

individual discount rate      . Notice that the standard solution including the discounts would 

imply that lower assets are accumulated by those who are more impatient (with    ). 

Using a second order Taylor expansion, and simplifying out the rate of time preference and some 

higher level terms, we can rewrite Equation (2.2) into: 

   
 

 
    

 

 
                            (2.3)   

This shows that free savings is positively related to permanent income 
 

 
 (or   , the sum of total income 

divided by the number of periods), negatively to compulsory savings    and positively to income 

uncertainty – represented here by the variance term. This variance term embodies precautionary 

savings, which increase with a higher risk aversion parameter  . Also, the results suggest that the 

mean preserving spread in income k does not affect the first moment of Equation (2.3) but does have 

an effect on uncertainty. Based on this, we propose the following estimation equation:  

                                         (2.4)   

The term   , the displacement effect, is precisely estimated if    is exogenous and accurately 

measured. Full displacement, where each euro increase in (mandatory) pension wealth results in a euro 

less saved, would imply that    is equal to –1.    captures the effect of permanent income,    captures 

the effect of the variance of income over time, which proxies for income uncertainty.    captures the 

uncertainty related to the income spread.    will capture the risk aversion ( ), as a separately added 

term. This is a deviation from Equation (2.3), partly due to the limited availability of empirical proxies 

for it in our data, but we also implicitly account for it by showing separate estimation results for wage-
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employed and self-employed, who are typically different in risk preferences. Section 2.5 presents our 

empirical implementation in more detail, but first we will discuss our available data. 

 

2.4 Data 

 

Our analysis is based on the Dutch Income Panel Study with Wealth (“Inkomens Panel Onderzoek met 

Vermogen” in Dutch, hereafter IPO Wealth) over the period 2007 to 2010. IPO Wealth is an 

administrative panel dataset containing yearly records obtained from various government registers on 

around 270,000 individuals from almost 100,000 households, or approximately 1.5% of the entire 

Dutch population. This is a highly accurate and representative panel, where only migration or death 

could cause attrition. After merging with other micro datasets,
 2

 the dataset we use contains detailed 

information on personal wealth and income and the affiliation to the compulsory occupational pension, 

augmented with various background variables, such as gender, age, marital status, household 

composition, country of birth, municipality of residence, homeownership, wage-employment and self-

employment status and sector.
3
 Finally, we also merge the data with pension-fund level balance sheet 

information through the corresponding binding labor agreements.
4
  

Although we will make use of the information on both partners in households with couples, we make 

some selections of households based on characteristics of only the household head, such as the age and 

labor market status. We define as the household head the oldest male in the household, or the oldest 

female when there are no males in the household. We focus our analysis on households with a 

household head aged 40 to 60, because at later ages early retirement might bias the sample and at 

younger ages respondents have cumulated very little pension wealth. 

Following the administrative data from the tax office, we define someone as self-employed if he/she 

has non-zero income from his/her own business. Additionally, we define those who have income from 

both their own company and wage-employment as hybrid self-employed, and we remove them from 

our dataset to get clear comparisons between pure wage-employed (WE) and pure self-employed 

                                                           
 

2
 We enriched the IPO data with several other administrative datasets from CBS: 1) “Witte vlekken onderzoek” , 

which contains information about the current occupational pension fund affiliation, 2) Pensioenaanspraken and 

Pensioendeelnemingen, which contain information on occupational pension entitlements , 3) Zelfstandigentab, 

which contains information about self-employment, and 4) SSBbaankenmerkenbus , which contains information 

about wage-employment. 
3
 Information on educational attainment is not available at the administrative level, but for the age group we 

study, this would probably not add much to the available information on labor income (Alessie et al., 2013). 
4
 For this analysis we select only those wage-employed whom we know to participate in an occupational pension 

scheme. 
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(SE).
5
 We only consider standard single and couple households (with or without children) and drop the 

otherwise composited households, for a clearer interpretation of household wealth and financial 

planning. For the same reason, we also drop those cases with one or more children above the age of 25 

who are living in the household. Table 2.1 shows what these selection criteria mean for our available 

observations.  

Table 2.1: Selection criteria and available number of observations 

Selection criteria N 

Number of households from IPO Wealth panel 95,016 

Selection on age of household head: 40-60 41,090 

Selection on labor market status household head: WE and/or SE 33,793 

Selection on labor market status household head: WE or SE (=dropping hybrids) 32,259 

Selection of standard households, loss due to merging datasets, etc. a 28,511 

o/w WE couple households 20,616 

o/w WE single households 4,085 

o/w SE couple households 3,402 

o/w SE single households 408 

Notes: a We drop households composed of more than one family and those with children above 25 still living in the household. 
We also drop the top and bottom 1% for household wealth, household occupation pension wealth and household income. 
Additionally, there is some loss of observations due to merging with other datasets. 

 

Strengths and weaknesses of our administrative data 

We have chosen to use unique administrative data sources for our research project, which provide 

relatively large amounts of very detailed and accurate financial data on the whole household. This is 

an addition to previous studies on the Dutch case, which typically used survey data, from the oldest 

male in the household, for their analyses.
6
  

Yet, using administrative data means that we lack the less tangible but also very valuable information 

that surveys – to a certain extent – can provide, such as information on the planned retirement age or 

on preferences for saving and risks. We do not observe expected or planned retirement age, so we 

cannot correct for it. Disney (2006) shows that, the more actuarially fair the pension scheme is, the 

more it will lead to the displacement of private assets and the less it will result in changes in the 

retirement age. The Dutch occupational pensions became substantially more actuarially fair since new 

                                                           
 

5
 About 1,500 households are hybrid self-employed, which is about 29% of all households with income from 

self-employment (see Table 2.1). The wealth and income levels of those hybrid household are roughly in 

between those of pure wage-employed and pure self-employed households. 
6
 E.g. Euwals (2000) used the CentER Savings Survey, Alessie et al. (1997) and Kapteyn et al. (2005) used the 

Dutch Socio-Economic Panel and Alessie et al. (2013) used SHARELIFE. 
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legislation in 2006 largely abolished (the explicit or implicit subsidies on) early retirement schemes.
7
 

Still, other redistributive elements within the Dutch pension system have remained. 

The saving propensity and relative risk-aversion of individuals is also not observed in our data. We 

partly correct for the between-group heterogeneity by separating the analyses by institutional setting 

(WE vs SE), which is correlated with these preferences. We will also use dummies for having stocks, 

for having third pillar pension savings and for homeownership, to approximate relative risk-aversion 

and saving preference within the groups. 

Household wealth 

The primary dependent variable in our analyses is household wealth (in euro). Table 2.8 in Appendix 

2.1 lists the composition of private wealth, at the household level. Financial wealth is the sum of 

checking accounts and savings accounts, bonds and stocks, minus financial liabilities. The net value of 

housing wealth and business equity are available too. Additionally, we make extrapolations for the 

savings in private commercial (third pillar) pension products, based on the available historical 

information on the premiums paid to these products (over the period 1998 to 2010), and add this to the 

household assets. The total household wealth is defined as the value of assets net of liabilities. 

Accumulated occupational pension wealth  

The primary independent variable in our analyses is the accumulated occupational pension wealth (in 

euro) at the household level. Statistics Netherlands gathers information from pension funds and 

insurance companies on occupational pension entitlements for everyone in the Netherlands between 

the age of 15 and 64. The data set contains information on the gross pension annuity that participants 

receive at retirement age (which was still 65 for the period we study), both as accrued at the reference 

date and as accrued at the retirement age, assuming the current job and wage remain unchanged. These 

two annuity values are also what pension funds typically communicate to their participants yearly, in 

what is called the ‘Uniform Pension Overview’ (UPO). We converted the annuity at retirement as 

accrued at the reference date into a net present value at the reference date and use this as our proxy for 

net pension wealth.
8
 

Not all pension funds provide Statistics Netherlands with information on the pension entitlements they 

manage. Based on aggregate data from the Dutch Central Bank, the available data amounts to 70 

                                                           
 

7
 Since 2006 there has been a strong increase of the average effective retirement age for wage-employed from 61 

year in 2006 to 64 year in 2014. Meanwhile, the average effective retirement age for self-employed remained 

almost stable at slightly above 66 year over that period. (Statistics Netherlands, January 2015) 
8
 We use a discount rate of 1.5% and take the progressiveness of the Dutch tax system (for income on top of the 

flat-rate first pillar pension benefits) and gender differences in life expectancy into account. The sensitivity of 

our results to alternative assumptions about the discount rate are limited, as we will show for the results of IV-

estimate for wage-employed couples in Section 2.6.2. 
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percent of the total pension annuity accrual. Statistics Netherlands imputed the missing data, based on 

individuals’ income history and years of accrual. We have studied both the imputed and the non-

imputed data, but because our descriptive statistics (see below) suggest that CBS over-imputed the 

entitlements of those in the white spot – probably based on apparent missing years of accrual – we 

prefer the non-imputed data.
9
  

Because first pillar entitlements in the Netherlands are not income related (see Appendix 2.2) and the 

full benefit level only varies between single and couple households – which we study separately – we 

ignore this in our analyses.
10

 On average, only first generation immigrants (especially those with a 

non-western background) miss a substantial part of first pillar pension build-up. We control for this by 

using several dummies on country of origin. Future changes in relationship status or country of 

residence would impact the benefit level, but we cannot control for that. The effect of the currently 

expected level of first pillar pension wealth should be picked up fully by the constant and our 

immigration dummies in our regression analyses and should not impact the relationship between 

occupation pension wealth and total private household wealth. 

Current pension scheme participation 

For several alternative identification strategies, which will be explained in the next section, we also 

want to look at the current pension scheme participation status of the households we study. The 

pension scheme participation status – and thus also the accumulated amount of pension wealth – 

strongly depends on occupational choice. This is why we need to examine the displacement effect for 

wage-employed and self-employed separately. Yet, while most Dutch wage-employed are affiliated to 

the compulsory occupational pension system (we call this group WEP: Wage-Employed with 

compulsory Pension) and most self-employed are not (we call this group SEN: Self-Employed with 

No compulsory pension), this relationship is not 100%. Both groups include a substantial minority 

with a divergent pension regime.  

Among wage-employed there is a largely invisible group in both official statistics and academic 

studies, who do not participate in a mandatory pension scheme (we call this group WEN: Wage-

Employed with No compulsory pension). This group is so invisible that in the Netherlands it is called 

the white spot (“witte vlek”), as it leaves no mark on paper. To distinguish between WEP and WEN, 

we use unique data from the Dutch statistical bureau (CBS) on the white spot in the Netherlands over 

the period 2007-2010. On average, their data showed that in 2010 about 9% of all male employees 

aged 25-64 did not participate in an occupational pension scheme. The white spot is relatively larger 

                                                           
 

9
 We used the imputed data for robustness checks. The impact on the estimation results appears limited. If 

anything, the displacement effects seem slightly larger with the imputed pension data. 
10

 As of 2013 the retirement age is being increased yearly, which has a differential wealth impact per birth 

cohort, but in the period we study the official retirement age was still 65 for everyone.  
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among those with an income that is over about twice the median income (15%), those working in the 

commercial service sector (15%) or those working at a small company (21% for companies with less 

than 10 employees, 6% for companies with over 100 employees).
11

  

At the same time, a proportion of self-employed, who are often mentioned for their lack of affiliation 

to the occupational pension system, do actually participate in a mandatory professional or industry 

pension fund (we call this group SEP: Self-Employed with compulsory Pension). For instance medical 

specialists, general practitioners, physiotherapists, notaries and a group of painters and carpenters (see 

Appendix 2.2 for more details). We identify the SEP by using the code on the industry in which the 

self-employed is active (the SBI-code). Participation in the industry pension fund for painters, 

carpenters and glaziers is explicitly obliged for those self-employed active in a specific sector (SBI-

code 4334). For the other groups of SEP their profession is precisely enough defined for us to be 

sufficiently confident that the professional pension fund obligation applies to them. 

Descriptive statistics 

Table 2.9a in Appendix 2.3 compares (for couples) the means and medians of a number of wealth and 

income related variables between WEP and WEN and between SEP and SEN over the year 2010. 

Table 2.9c shows our available set of control variables, for both the household head and the partner. 

Both tables also report the total number of observations for each of the four groups in our dataset. 

First, we notice that in our dataset there are around 9% wage-employed who are not affiliated to the 

occupational pension system, and around 7% self-employed who are affiliated to the occupational 

pension system in the year 2010. Overall, about 14% of the households in our dataset have a self-

employed household head.
12

 

When we focus on the wage-employed, the statistics show that WEN have accumulated more 

household wealth than WEP, primarily in the form of household financial wealth. WEN also build up 

slightly more third pillar pension wealth. As we would have expected, WEP have a higher net present 

value of occupational (second pillar) pension wealth than WEN. This difference is substantially larger 

for the non-imputed pension wealth data than for the imputed pension wealth data, which suggests an 

over-imputation for the WEN, as we mentioned above. Still, the non-imputed household occupational 

pension wealth for WEN is almost half of that for WEP and the difference might be smaller than 

expected. This partly represents the dynamics in pension participation status over time. Not all WEN 

have always been without pension accrual, and not all WEP have always been accruing pensions 

before. Another important explanation is that we look at pension wealth at the household level. The 

                                                           
 

11
 Mooij, M. de, A. Dill, M. Geerdinck and E. Vieveen (2012). Witte vlek op pensioengebied 2010. Centraal 

Bureau voor de Statistiek, Den Haag/Heerlen 
12

 The percentage of SE is relatively large in our dataset because we only included those WE for whom CBS 

could determine the pension participation status with enough certainty. 
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occupational choice and pension scheme participation status of the partner often differs from those of 

the household head. They are positively correlated, but certainly not collinear, as Table 2.9c shows. 

About half of the WEN household heads has a partner who does participate in an occupational pension 

scheme. 

WEP households earn a lower (gross and net) income than WEN households, but when we look at 

total compensation, which includes an approximation for pension accrual, they earn almost the same 

on average.
13

 There are several significant, but mostly small, differences in personal and household 

characteristics between WEP and WEN. WEN can be found in many sectors, but they are relatively 

concentrated in the information and communication sector (13%), the finance related sector (19%), 

and the business services sector (22%) and they are almost absent in the sectors public service and 

education and health care.  

When we next focus on the self-employed, we find that SEP earn a substantially higher net household 

income on average than SEN. This is even more so when we look at total compensation, including 

pension accrual. SEP also have more household wealth than SEN, but that difference is substantially 

smaller, which already suggests some compensating wealth accumulation by SEN. Especially the 

housing wealth of the SEN is relatively large, compared to their income. The groups also differ 

significantly in a number of other personal and household characteristics, as Table 2.9c shows. 

Corresponding to the professional pensions funds for self-employed we discussed before, SEP are only 

found in construction (38%), business services (7%) and health care (55%). When the household head 

is self-employed, the partner more often is self-employed too. Also, there is a strong positive 

correlation between the pension participation status of a SE household head and a SE partner within 

households.  

A comparison between wage-employed and self-employed shows that on average the self-employed 

are substantially wealthier, but only the SEP stand out with a relatively very high household income. 

The SEP are also the oldest group on average, but these differences are much smaller. Partners are on 

average two to three years younger than the household head, which reflects the average age difference 

between men and women within a couple. 

All in all, the descriptive statistics indicate that especially SEP and SEN are two quite heterogeneous, 

non-random groups. This means it is unlikely that we can fully control for possible selection effects in 

the displacement effects with the available covariates. That is why we will also specifically analyze 

                                                           
 

13
 We approximate total compensation, including pension accrual, by multiplying personal income above the first 

pillar pension (AOW) exemption by 1.25, because total (employer + employee) pension premiums typically 

amount to around 20% of this part of income. We also differentiate between an exemption for full-time (13,000 

euro) and for part-time (10,000 euro) workers. 
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the self-employed active in the construction sector, where compulsory pension accumulation is 

arguably more random and the two groups are more comparable. The descriptive statistics in Table 

2.9b on the 577 SEN and the 95 SEP in the construction sector confirm this. While overall there are 

large and significant differences in household wealth between SEP and SEN, within the construction 

sector these differences are small and none is significant. The levels are close to those of all SEN, 

which means that with this selection we basically exclude a few exceptional (very wealthy) groups of 

households among the SEP. The other variables show that occupational pension wealth is substantially 

higher for the SEP, as was to be expected. The SEP in construction also have a somewhat higher 

average income than the corresponding SEN, and there is a slightly higher chance that the partner is 

also SEP (not shown in the table). 

 

2.5 Empirical implementation 

 

Above, we presented our model and the available data, here we will describe the empirical 

implementation. In the next section we will present the results of several regression analyses using the 

following equation, based on Equation (2.4) in Section 2.3: 

               
           (2.5)   

Here,     is total household wealth (excluding the occupational pension wealth),     is total 

occupational pension wealth at the household level and   
  is a list of control variables, including an 

approximation of permanent income and its variance and of pension fund performance uncertainty, 

       14
, and dummies for the ownership of risky assets that are meant to proxy for γ. 

Estimating the displacement effect using an equation like Equation (2.5) is standard practice in the 

literature (see e.g. Alessie et al., 2013). The thus found displacement effect can be less than the 

individual would have preferred, due to e.g. liquidity constraints. There are also several reasons why 

the true displacement effect is (substantially) underestimated in many empirical studies. Alessie et al. 

(1997), following an earlier draft of Gale (1998), discuss important sources of bias that plague the 

analysis of the relationship between pension wealth and assets in such a regression model. Almost all 

of these biases drive    towards zero or even to be positive. They can be divided into two main 

categories. 
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 We proxy        by looking at the variance in the difference between the actual and the required funding ratio 

of pension funds over the period 1994-2010, based on the pension fund participation in 2010. When an 

individual is not affiliated or could not be linked to a pension fund in 2010, the funding ratio information is 

missing, so we multiply this coefficient by a specific dummy indicating the availability of this information. 
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We are interested in the effect of occupational pension wealth on private household savings, but the 

accumulation of occupational pension wealth is not random. Thus, the first important source for bias 

are omitted variables. For example, those with a relatively high preference for saving might build up a 

large amount of private household wealth, but also choose a job with a relatively generous pension 

scheme. We do not observe such preferences. Also, those with a relatively high life expectancy or with 

plans to retire early might combine relatively high household wealth with high pension wealth. This 

way pension wealth and assets seem to be less negatively correlated than is actually the case, or even 

seem to be positively correlated.  

The second important source for bias arises from imperfect measurement. Narrow measures of non-

pension wealth (e.g. excluding housing wealth) tend to lead to lower displacement estimates. Pension 

wealth itself is notoriously difficult to measure and, furthermore, should be measured net of taxes. And 

because an occupational pension is essentially deferred income, those with pension accrual actually 

make more money in total than those without pension accrual but a comparable net pay-check. So, 

controlling for income should be based on total compensation (including a correction for pension 

accrual) and not on current earnings only. Overall, these measurement errors tend to lead to an 

underestimation of the displacement effect. Here, our available administrative data on pension wealth 

– though still not perfect – arguably outperform the survey data that is normally used. Also, we do 

correct for taxes and for pension accrual in our income data. 

Institutional background and identification strategy  

Because occupational pension wealth accumulation is not random, we have to take heterogeneity in 

saving propensity and risk preferences into account as much as we can. Both these preferences and 

pension scheme participation are strongly linked to occupational choices. Due to institutional 

differences, self-employed in the Netherlands are substantially less likely to participate in a pension 

scheme. Comparing participants and non-participants into occupational pensions would therefore be 

uninformative of the displacement effect itself. We would largely be comparing wage-employed with 

self-employed, who also differ in terms of risk attitude. Indeed, self-employed are found to be less 

risk-averse than wage-employed (Hartog et al., 2002) and can thus, ceteris paribus, be expected to 

accumulate less precautionary savings. Also, there is reason to believe that the wage-employed – 

especially those who currently do not participate in an occupational pension scheme – might not be 

fully aware of their (lack of) pension accrual, while self-employed will probably be aware that they do 

not accrue any pension entitlements if they do not act on it themselves. And those self-employed who 

do participate in a pension scheme will probably have a clearer image of how much they contribute, 

because there is no employer who makes the payments for them or adds an employer contribution. 

Card and Ransom (2011) and Bottazzi et al. (2006) find that, the more informed and aware people are, 

the higher the displacement effect. This is another reason to perform separate analyses on the 

displacement effect of self-employed and wage-employed. That way we can also show the potential 
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heterogeneity across these groups. The fact that not all wage-employed accumulate pension wealth and 

not all self-employed do not, ensures sufficient variability within the groups to perform such separate 

analyses. 

Robustness checks and additional identification strategies 

Performing several types of analyses on the displacement effect of wage-employed and self-employed 

separately, but on identical datasets, is a relevant extension to the literature. Still, our displacement 

estimates might suffer from differences in saving preferences within the occupational groups. Indeed, 

individuals are likely to select themselves into specific occupations according to their preferences for 

savings, also within the groups of wage-employed and self-employed. To correct for some further 

potential selection effects, we will perform several additional analyses as robustness checks, such as 

differentiation by income quintiles, IV analysis and a focus on a specific sector (construction) where 

compulsory pension participation by the self-employed can be assumed to be relatively random. The 

details on these checks will be discussed further in Section 2.6 of our paper.  

These additional checks are essentially variations on our standard OLS analyses and will alleviate – 

but not entirely solve – the issue of within group heterogeneity. We further explore separately the 

issue of within group heterogeneity, using propensity score matching, and the issue of causality, using 

difference-in-differences. 

Propensity Score Matching 

As to the issue of within-group heterogeneity: we would ideally want to look at identical individuals 

(also in terms of saving preferences), exposed or not to compulsory savings, in order to elicit their 

displacement effect. If saving preferences are determined by observable characteristics, one could use 

observables to match individuals of different subgroups. Matching in this way can also help to 

circumvent potential problems in measuring pension wealth. Though we make use of the newest and 

best available administrative data on accumulated occupational pension wealth, these data still have 

limitations and contain measurement error (see Section 2.4 for more details). As an alternative 

approach, we will use the current pension scheme participation status as identification strategy for the 

displacement effect. As described above, we identify four groups in our data: wage-employed and self-

employed with and without an occupational pension. Through these four groups, the displacement 

effect can be elicited twice: once from the difference in wealth holdings of WEP and WEN, and once 

from the difference in wealth holdings of SEP and SEN.  

For this purpose, we will view those participating in the mandatory occupational pension system as 

being exposed to a ‘treatment’, relative to a ‘control group’ that does not have to participate in 

compulsory savings. So, we will have two sets of a treatment and a control group, one for wage-

employed and one for self-employed. In order to spot identical individuals within these sets, we resort 

to matching techniques. If we then take the difference between the private wealth holdings of a wage-
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employed who is treated (WEP) and that of a matched wage-employed who is not treated (WEN), we 

are able to estimate the additional savings of the treated wage-employed. The underlying assumption 

is that a wage-employed, a programmer for instance, has similar preferences not withstanding whether 

he/she is employed in, for example, a large telecom company that offers an occupational pension fund 

or a small IT company that does not offer an occupational pension fund. By ‘similar’ we mean 

preferences that can be picked up by observable characteristics, such as age. The same applies to the 

difference in savings between self-employed with and without occupational pension savings.  

So, next to performing OLS estimations based on a continuous variable on pension wealth, we will 

perform propensity score matching analyses based on a dichotomous variable on occupational pension 

participation. Yet, the pension scheme participation status of a particular person can – and sometimes 

does – change over time. Job mobility can imply that someone starts or stops accumulating 

occupational pension wealth. This means that pension scheme participation as an alternative measure 

for pension wealth to determine the displacement effect is not perfect either. But it can serve as a 

useful robustness check. 

Difference-in-differences 

The issue of causality needs to be addressed differently. For this purpose we need additional data, 

which includes exogenous variation in our primary independent variable, pension wealth. Within our 

observation period (2007-2010), we observe a strong reduction in the funding ratios in almost all 

pension funds. The funding ratio of many pension funds became so low that the Dutch central bank 

(DNB) required them to develop a recovery plan to increase the funding ratio again within a few years. 

Funds in such cases must refrain from indexation (i.e. no inflation correction of pension benefits) and 

additionally can choose to raise premiums, demand additional employer contributions and/or cut 

pension entitlement.
15

 The obligation to start a recovery plan effectively means a negative wealth 

shock for participants in these funds, compared to funds that were still performing relatively well. 

Because the impact differs by pension fund, this gives us the opportunity to check the displacement 

effect through the potential differences in private wealth accumulation between those who are member 

of funds in underfunding relative to those who are not. 

We have obtained information on the actual and the required funding ratios of 19 of the biggest Dutch 

pension funds over the period 2007-2010, and whether or not they implemented a recovery plan in 

these years. We were able to link this to our dataset through the corresponding labor agreement (CAO) 
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 Actually, none of these pension funds cut their pension benefits until 2013, when some were finally forced to 

do make such cuts due to continually low funding ratios. This is well beyond our observation period. All funds in 

a recovery plan needed to freeze their indexation, which arguably made the biggest difference for the 

development of their funding ratios during our observation period. 
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identifiers.
16

 We established in each year if the pension fund of each individual had a recovery plan or 

not.
17

  

Table 2.2: Pension funds, funding ratios and participants, by recovery plan status (2007-2010) 

   Recovery plan 

Year  No Yes 

2007 Number of pension funds 19 0 

 Average actual funding ratio 150%           - 

 Average required funding ratio 105%           - 

 Actual – required 45%           - 

 Number of active participants (x 1,000) 3,966 0 

 Number of observations in our dataset 7,471 0 

2008 Number of pension funds 8 11 

 Average actual funding ratio 110% 99% 

 Average required funding ratio 105% 105% 

 Actual – required 5% -6% 

 Number of active participants (x 1,000) 564 3,406 

 Number of observations in our dataset 1,865 6,576  

2009 Number of pension funds 6 13 

 Average actual funding ratio 123% 108% 

 Average required funding ratio 113% 118% 

 Actual – required 10% -10% 

 Number of active participants (x 1,000) 211 3,757 

 Number of observations in our dataset 494 8,405 

2010 Number of pension funds 4 15 

 Average actual funding ratio 124% 108% 

 Average required funding ratio 114% 117% 

 Actual - required 10% -9% 

 Number of active participants (x 1,000) 95 3,917 

 Number of observations in our dataset 147 7,707 

Sources: DNB, CBS and authors’ calculations. 

 

Table 2.2 shows the pension funds, the average actual and required funding ratios and the numbers of 

active and observed participants, by year and recovery plan status. In total we were able to use the 

pension plan recovery status for 32,665 wage-employed household heads over these four years (NxT) 
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 The individual pension fund affiliation is not available in the datasets of Statistics Netherlands, so we linked 

respondents to pension funds through their labor agreement identifier, as described by Eberhardt and Bosch 

(2014), Bijlage Achtergronddocument Pensioenpremiedatabase, CPB. They mapped how the biggest Dutch 

pension funds are connected to the top 110 Dutch labor agreements. The 19 pension funds we were able to 

incorporate in our analysis serve between 70 and 75% of the active Dutch pension scheme participants. We were 

able to link about 45% of our WEP to one of these funds. 
17

 This implies that this analysis only focuses on those wage-employed who actively participate in a pension 

scheme (WEP) within the observation period. Those who do not participate in a particular year (WEN), but once 

did participate and still have entitlements with a pension fund, can be affected by the recovery plan status, but we 

cannot take this into account. We also restrict our analyses to those individuals who do not change pension fund 

within our observation period, for more confidence in the calculation of the pension wealth shock people 

experienced and for minimizing the influence of other possible life events on our results. 
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in our analyses. Overall, 15 funds needed a recovery plan within our observation period, that came 

into effect in either 2008, 2009 or 2010. No recovery plan ended during these years. The table also 

shows the very substantial impact of the financial crisis on the funding ratios of these pension funds. 

All funding ratios dropped dramatically in 2008, but those falling below a threshold needed a recovery 

plan. As of 2009, there is a specific required funding ratio per pension fund, taking into account the 

specific characteristics of the fund, e.g. with respect to their participants and investment strategy. 

Before 2009, there was only one fixed required funding ratio of about 105%. 

These data enable us to set up a quasi-natural experiment for the variation in household wealth 

associated with the inclusion of the individuals’ pension fund in a recovery plan. We use a diff in diff 

approach where those subject to underfunding (indicated by the implementation of a recovery plan) 

are the treated group, while those with a financially healthier pension fund, are the control group. We 

therefore estimate: 

              
         

 
      

           
     

    
    

         (2.6)   

Where the (interaction) dummy    
          is 1 if individual i’s pension fund carries out a recovery 

plan in year t and beyond, and 0 otherwise.
18

    
           

 contains a complete set of pension fund 

dummies, indicating in which fund the individual   participates.   
    

 is a set of year dummies and 

   
  is a vector of control variables, including (an approximation of) permanent income and its 

variance. In this equation    represents the causal effect of having a pension fund with a recovery plan 

on household wealth accumulation that can be identified by the difference over time and across treated 

groups. 

 

2.6 Empirical results  

 

In this section we will present the results of our empirical analyses. First, we will take a look at our 

quasi-experiment. Second, we will show several estimation results of the displacement effect, 

separately for the wage-employed and for the self-employed, using several estimation techniques. 

Here, we begin with standard OLS regression estimates and consecutively explore Instrumental 

Variable (IV) analysis and Propensity Score Matching (PSM) to further specify and sharpen the 

results. 

  

                                                           
 

18
 No recovery plan started before 2008 and none ended within the observation period 2007-2010. 
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2.6.1 Difference-in-differences 

We use a fixed effect (FE) model for the estimation of Equation (2.6).
19

 Table 2.3 shows the 

displacement effect of the wage-employed couples who participate in a pension fund that did not 

require a recovery plan, compared to participating in a pension fund that did require a recovery 

plan.
20,21

 Full regression results can be found in Table 2.10 in Appendix 2.4. Those with a pension 

fund with no underfunding accumulated on average 3,500 euro less household wealth over the period 

2007-2010.
 
Alternatively, one could state that those with a pension fund in underfunding saved 3,500 

euro more, in order to compensate for the negative pension wealth shock they experienced.
22

  

Table 2.3: Estimates of the displacement effect for wage-employed (diff-in-diff), 2007-2010 

Wage-employed  Couples 

  

Displacement effect (diff in diff) - € 3,468 **  

 (1,725)    

  

NxT  32,665 

Notes: Estimates represent the effect on household wealth (in euro) of participating in a pension fund that did not require a 
recovery plan during the period 2070-2010. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

Though the results of our diff-in-diff analysis suggest a substantial displacement effect, it is not easy 

to translate this into a percentage, e.g. because the denominator is not straightforwardly available. We 

approximate the shock in pension wealth that participants experienced when their fund had to start a 

recovery plan by multiplying the corresponding funding ratio deficit with their accumulated 

occupational pension wealth for each year of the observation period. On average, this wealth shock 

amounts to about €25,000. Evidently, even if households would be willing to fully compensate this 

shock through building up more household wealth, they cannot be expected to compensate it overnight 

                                                           
 

19
 We also performed a random effect regression analysis. Results were comparable, with an estimated 

displacement effect of -€ 3,993 (p<0.05), but based on the Hausman test we prefer the FE estimate. 
20

 In this case we present the results for the control group, whose pension fund did not need a recovery plan, 

because that is more in line with the other displacement effects in our paper. 
21

 We also performed this analysis for wage-employed singles, but these results were not significant, possibly 

due to the substantially lower number of available observations. 
22

 As a robustness check, we also study an alternative specification of Equation (2.6), where we look specifically 

at the effects of the funding ratio deficit on the level of household wealth. Here, the treatment variable is still 

zero when someone’s pension fund does not have an active recovery plan, but we use the funding ratio deficit as 

a continuous variable for those in a pension fund with an active recovery plan. This analysis suggests an average 

treatment effect of about 1,800 euro, but it is not significant (p=0.21). Though the funding ratio deficit is a good 

proxy for the severity of the problems of the pension funds, it is not necessarily the best indicator of the impact 

of the recovery plan on the participants, as the plans can differ in the types of measures and timeframes. Also, it 

is questionable whether the participants at that time were sufficiently aware of the funding ratio of their pension 

fund. Possibly, the pension cuts in 2013 made funding ratios more salient, but during our observation period 

participants probably could only be expected to know that their pension fund was ‘in trouble’. This might 

explain why the recovery plan status appears to have a more significant effect on household wealth than the 

funding ratio deficit. 
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and should spread out the effects over the remaining working life. An average compensation of about 

€ 3,500 over the short period we observe is substantial, but plausible. 

 

2.6.2 Estimations of the displacement effect  

 

2.6.2.1 Results for the wage-employed 

For determining the displacement effect for the wage-employed we start with a simple OLS estimation 

of Equation (2.5). Table 2.4 presents the results. For WE couples, we find a small but significant 

displacement effect of nine percent. A breakdown in quintiles shows a slight increase in the 

displacement effect with income, possibly due to less liquidity constraints or differences in the 

propensity to consume across the income distribution.
23

 For singles, we find in the simple OLS 

regressions a displacement effect of seven percent. A breakdown in quintiles shows a somewhat more 

volatile pattern. 

Table 2.4: Estimates of the displacement effect for wage-employed (OLS) in 2010 

Wage-employed Couples Singles 

   

All income levels -0.089*** -0.071** 

 (0.014) (0.028) 

   

Income quintile 1 (lowest incomes) -0.016 -0.049 

 (0.040) (0.115) 

Income quintile 2 -0.075** -0.196*** 

 (0.034) (0.075) 

Income quintile 3 -0.125*** 0.113* 

 (0.035) (0.061) 

Income quintile 4 -0.139*** -0.156*** 

 (0.030) (0.052) 

Income quintile 5 (highest incomes) -0.059**  -0.070 

 (0.029) (0.068) 

   

N 20,142 4,085 

Notes: The numbers reported in this table are the estimates of    in Equation (2.5) – the displacement effect of occupational 
pension wealth on household wealth (in euro) – under different specifications. Standard errors in parentheses, *** p<0.01, ** 
p<0.05, * p<0.1 

 

The full results for the OLS regression for couples on all income levels can be found in Table 2.11a in 

Appendix 2.4. It shows that the addition of dummies on stock, third pillar and home ownership and of 

partner characteristics increased the displacement effect from about four to nine percent. If we look at 

                                                           
 

23
 We also checked the effects of selecting on minimum levels of household wealth, e.g. excluding observations 

with a net debt or with a wealth level below 20.000 euro. On average, this also leads to increasing displacement 

levels. Households with low income and wealth levels have little options to compensate higher pension accrual, 

while high income household can to a certain extent be ‘consumption constraint’. In that case a shift from 

pension accrual to more net income will more or less automatically result in more private saving, because even 

buying a bigger house is basically only a transfer from one wealth component to another. 
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the other estimation results, we find that the variance of income has a negative effect on household 

wealth, contrary to the prediction in Section 2.3. Possibly, this is due to the fact that the observation 

period primarily showed negative shocks in income, for example through the loss of employment. This 

would lead to a negative correlation between the variance of income and household wealth. We also 

find, contrary to our model prediction, a significant negative effect of       , which is our proxy for 

pension fund performance uncertainty. This would suggest that those with a pension fund with 

relatively high variability in its performance save relatively less. 

Instrumental Variable (IV) analysis 

The OLS regressions showed significant, but very small displacement effects. As discussed before, we 

expect these results to be biased downwards, due to remaining unobserved heterogeneity and possible 

measurement errors. That is why next we will apply instrumental variable analyses to further 

determine the displacement effect for wage–employed. We discussed before that pension scheme 

participation is strongly correlated with company size and sector. This qualifies them as potentially 

suitable instruments for the relationship between pension wealth and household wealth. For company 

size, we use the log of the number of employees in the company where the wage-employed works.
24

 

For sector we use the 13 dummies as shown in Table 2.9c. The first stage regression results, which can 

be found in Appendix 2.4, Table 2.11b, confirm that these instruments are strongly correlated with 

occupational pension wealth.
25

 Yet, they should also be uncorrelated with the error in the second stage 

of the regression model and the Sargan test for overidentifying restrictions suggests that not all of our 

IV’s are exogenous. Employees could sort into differently sized companies and into separate sectors, 

partly based on (or correlated with) risk and saving preferences. We acknowledge the potential 

limitations of our available instruments. They probably cannot fully correct for the biases in the 

displacement effect caused by unobserved heterogeneity and might even cause some biases 

themselves. However, given the common levels of displacement found in the literature and the known 

strong biases in the OLS estimates, we consider the IV results an improvement. 

Table 2.5 shows the results for the IV analyses for couples. The displacement effect is now -33%, thus 

substantially larger, and (strongly) significant.
26

 This is also true in the case of the separate income 

quintiles, where the (significant) displacement effects range between -21% and -61%. Again, the 

                                                           
 

24
 We use the log of company size since the company size distribution is strongly positively skewed. When we 

perform a first stage regression on 6 splines for the log of firm size, we find that the effect of the log of firm size 

on accumulated occupational pension wealth is discontinuous, but from the 25th to the 75th percentile it is 

smoothly and significantly positive. 
25

 The F statistic on the joint significance of the instruments in the first stage regression equals 170.6, indicating 

that the instruments are relevant. 
26

 We checked how sensitive this result is to different assumptions for the discount rate we use to calculate the 

current level of accumulated pension wealth. This sensitivity turns out to be limited. If, instead of a discount rate 

of 1.5%, we use 2,5% (or 0,5%), the displacement effect (IV) would be -36% (or -29%). If we remove firm size 

as instrument, the estimate of the displacement effect shrinks from -33% to -32%. 
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displacement effect primarily rises with income. For singles the overall displacement effect in the IV 

analyses also becomes much stronger, at around -38%. But the breakup in income quintiles shows 

mostly non-significant results. The full results of the IV regression for couples over all income levels 

are shown in Table 2.11a in Appendix 2.4. The impact of the instrumentation on most of the other 

variables in the full regression analyses is small, but now the effect of        is significantly positive, 

consistent with our original expectations. 

Table 2.5: Estimates of the displacement effect for wage-employed (IV), 2010 

Wage-employed Couples Singles 

   

All income levels -0.332*** -0.378*** 

 (0.040) (0.092) 

   

Income quintile 1 (lowest incomes) -0.105 -0.945** 

 (0.121) (0.427) 

Income quintile 2 -0.337*** -0.372* 

 (0.092) (0.196) 

Income quintile 3 -0.394*** -0.026 

 (0.092) (0.175) 

Income quintile 4 -0.608*** -0.247 

 (0.092) (0.209) 

Income quintile 5 (highest incomes) -0.214** -0.094 

 (0.098) (0.163) 

   

N 18,740 3,597 

Notes: The numbers reported in this table are the estimates of    in Equation (2.5) – the displacement effect of occupational 
pension wealth on household wealth (in euro), instrumented by the logarithm of company size and industry dummies, under 
different specifications. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
 

Propensity score matching 

In order to further mitigate the potential measurement errors in the accumulated pension wealth and 

possible selection effects, we also apply propensity score matching methods (nearest neighbor 

matching). This way we can use the occupational pension scheme participation instead of the pension 

wealth measures to elicit the displacement effect on household wealth accumulation. It also enables us 

to focus on the most similar individuals and to abstain from imposing a functional form. 

Table 2.6 reports the average treatment effect for the treated (ATT) by comparing the wealth 

difference between WEP and WEN.
27

 In 2010, the empirical results indicate that WEP couples have 

on average around 11,500 euro less household wealth than the matched WEN couples. The simple, 

unmatched, difference in wealth holdings between WEP and WEN can be read from the descriptive 

statistics in Table 2.9a and amounts to around 18,000 euro. So the matching results suggest that this 

                                                           
 

27
 To check the comparability between WEP and WEN after matching, we perform an equal mean test on the 

background variables used for matching. None of the variables differs significantly at conventional significance 

levels, indicating that the matching achieved good balancing. Technically, the treatment group in the analyses 

was formed by the, much smaller, group of WEN. But we present the ATT from the perspective of the WEP for 

better comparison with the results of the other methods. 
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simple difference would be an overestimation of the true displacement effect. In Table 2.6, we also 

tentatively compare these numbers with the average difference in occupational pension wealth 

between the two groups. This way, we include the potentially flawed pension wealth data in this 

robustness analysis after all, but it gives us an idea of the magnitude of the displacement effect. The 

matched difference in occupational pension wealth is slightly smaller than the unmatched descriptive 

statistics suggest. Together, these two matched amounts suggest the displacement effect is about -24% 

for couples. For the matched single households, the difference in household wealth is just over 21,000 

euro and the difference in occupation pension wealth is about 26,500 euro, suggesting a displacement 

effect of -80%.  

Table 2.6: Estimates of the displacement effect for wage-employed (PSM), 2010 

Wage-employed Couples Singles 

   

ATT – Matched difference in household wealth  - € 11,430 * - € 21,203 *** 

(i.e. the HW of WEP minus the HW of WEN) (7,177) (9,537) 

   

Matched difference in HH occupational pension wealth € 47,793 *** € 26,506 *** 

 (3,161) (4,592) 

   

Tentative displacement effect of PW on HW - 24% - 80% 

   

N 18,740 3,597 

Notes: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

2.6.2.2 Results for the self-employed 

Table 2.7 reports the displacement effect for the self-employed, for all the separate estimation 

procedures. Because the number of observations is considerably lower than for the wage-employed, 

we only show the estimates for couples. The standard OLS results for couples shows a significant and 

also relatively strong negative displacement effect of about -52%. A breakdown in income levels 

shows mostly non-significant and quite volatile results, though the significant estimates suggest a 

displacement effect between -48% and -84%. 

The full results for the OLS regression for SE couples on all income levels can be found in Table 2.12 

in Appendix 2.4. This time, the addition of dummies on stock, third pillar and home ownership and of 

partner characteristics appears to decrease the displacement effect from about -60% to -52%. For the 

SE we do find that the variance of income primarily has a positive effect on household wealth, in line 

with our predictions.  
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Table 2.7: Estimates of the displacement effect for self-employed, 2010 

Displacement effect Couples  N 

  
 

All income levels (OLS) -0.520*** 3,084 

 (0.103)  

   

Income quintile 1 (lowest incomes) 0.195  

 (0.297)  

Income quintile 2 -0.482*  

 (0.249)  

Income quintile 3 -0.098  

 (0.209)  

Income quintile 4 -0.194  

 (0.272)  

Income quintile 5 (highest incomes) -0.837***  

 (0.216)     

 
  

All income levels (Construction sector only) -0.612*** 615 

 (0.232)  

   

ATT – Matched difference in total household wealth - € 68,647 3,050 

(i.e. SEP minus SEN, through PSM) (92,109)  

   

Matched difference in HH occupational pension wealth € 82,138***  

 (14,744)  

   

Tentative displacement effect of PW on HW - 84%  

   

Notes: The numbers reported in this table are the estimates of    in Equation (2.5) – the displacement effect of occupational 
pension wealth on household wealth (in euro) – under different specifications and the results of PSM. Standard errors in 
parentheses, *** p<0.01, ** p<0.05, * p<0.1 

 

Earlier, we concluded that the self-employed are a highly heterogeneous group. Especially, those self-

employed currently participating in a compulsory pension scheme differ substantially from those who 

do not participate. The instruments we could use for wage-employed (company size and sector) are not 

applicable or suitable for the self-employed. But within the construction sector the obligation for 

certain groups of self-employed to participate in the sector pension scheme can be considered to be 

relatively random, as is illustrated by Table 2.9b. If we restrict our OLS analysis to the construction 

sector only, the resulting displacement effect amounts to about -61%, which again suggests the 
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displacement effect is somewhat stronger for the self-employed than for the wage-employed.
28

 The full 

regression results can be found in Table 2.12. 

When we apply propensity score matching, to circumvent the measurement errors in the pension 

wealth measures and to select the most similar individuals, we find that the matched self-employed 

couples have accumulated around 69,000 euro less household wealth if they are affiliated to the 

occupational pension system, but this estimate is not significant. Compared to the matched difference 

in occupational pension wealth the tentative displacement effect would be around -84%. 

 

2.7 Conclusion 

 

We look at the displacement effect from mandatory occupational pension saving on household wealth 

in the Netherlands, taking institutional differences among occupations into account. Where most 

wage-employed in the Netherlands participate in a mandatory occupational pension scheme, a 

substantial minority of about 9% – known in the Netherlands as the white spot (”witte vlek”) – does 

not participate. Conversely, while most self-employed are fully responsible for their own pension 

accrual (on top of the state pension), some groups of self-employed (about 7% in total) are obliged to 

participate in a professional or industry pension fund. This allows us to separately measure the 

displacement effects within these groups, thus controlling for unobserved characteristics that correlate 

with the occupational choice between working as wage-employed or self-employed. 

For the wage employed couples we first perform a difference-in-differences analysis, based on a quasi-

natural experiment. We use the differential impact of the financial crisis on the separate pension funds 

in the Netherlands, and find that those whose pension fund did not need to apply a recovery plan 

accumulated about 3,500 euro less household wealth over de period 2007-2010. This indicates the 

existence of substantial displacement effects. Standard OLS regression results suggest only limited 

displacement effects for wage-employed couples, but based on IV analyses our estimate rises to about 

–33%. Further analyses on separate income quintiles suggest the displacement effects rise with 

income, with estimates for the higher income levels up to -61%. Propensity score matching analyses 

                                                           
 

28
 A Chow test, based on an identical OLS regression specification for both groups, indicates that the 

displacement effect is significantly higher for self-employed than for wage-employed (F-statistics 821.70, 

p<0.001). This is also the case when we focus only on those self-employed in construction (F-statistics 63.35, 

p<0.001). However, the confidence interval for the displacement effect of self-employed does include the IV 

estimate of the wage-employed (not vice versa), which calls for some caution in interpreting the differences 

between them. We hypothesize that higher awareness of pension rights accumulation and lower risk-aversion 

could lead to higher displacement effects for self-employed. To the (limited) extent that we can proxy for this in 

our data, our checks suggest that awareness is the more important factor in explaining the difference between 

self-employed and wage-employed. 
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also point at a fairly substantial displacement effects, with an average treatment effect for the treated 

of 11,500 euro (suggesting a displacement effect of about -24%).  

For the self-employed we already find a quite strong displacement effect in our standard OLS analyses 

of about -52%. An analysis on only the construction sector, where compulsory pension scheme 

participation by the self-employed is arguably more random than in other sectors, raises this estimate 

to about -61%. Propensity score matching also shows a very substantial displacement effect of about 

69,000 euro (or about -80%), but this could only be estimated very imprecisely.  

Overall, our results suggest a larger displacement effect for self-employed than for wage-employed. 

One possible explanation lies in the fact that self-employed can on average be expected to be much 

more aware of the pension entitlements they do or do not accrue than wage-employed, especially those 

wage-employed in the white spot. Such a higher awareness would lead to an on average higher 

displacement effect among self-employed than among wage-employed (Card and Ransom, 2011; 

Bottazzi et al., 2006). Another potential explanation is that self-employed are on average less risk-

averse than wage-employed and thus, ceteris paribus, would hold less precautionary savings.  
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Appendix 2.1 – Composition of household wealth 

 

Table 2.8: Composition of household wealth  

 

Household wealth 

   

 Assets 

(+) 

  

  Financial assets 

    Checking and savings account 

    Bonds 

    Shares 

 

  Real estate 

   Primary residence 

   Other real estate 

 

  Business equity  

 

  Other assets 

 

  Third pillar pension wealth 

 

 Debts 

(-) 

  

  Mortgage debt of primary residence 

 

  

  

Other debt 
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Appendix 2.2 – The pension system in the Netherlands 

 

The Dutch pension system consists of three pillars. The first pillar is the state pension (AOW), which 

provides a flat rate base income for retirees, only depending on the period someone has lived or 

worked in the Netherlands in the 50 years before the retirement age and on the household composition 

(couples receive a lower benefit per person than singles). It is financed through pay-as-you-go.  

The second pillar consists of the – capital funded – occupational pension schemes. Tax benefits 

depend on, and generally rise with, the income level. There is no general obligation to participate in an 

occupational pension scheme, but social partners can take the initiative for a pension scheme and ask 

the government to make this scheme mandatory for an entire sector or profession. Effectively, over 

90% of all employees participate in the second pillar. 

There are also almost a dozen mandatory professional pension funds (mostly founded in the 1970s) for 

independent professionals like medical specialists, general practitioners, physiotherapists and notaries, 

with in total about 50.000 active participants, mostly self-employed. Next to these professional funds 

there is an industry pension fund for painters, carpenters and glaziers (founded in 1951) where the self-

employed who are active in that industry are also obliged to participate. This fund had about 30.000 

active participants in 2014, among whom a substantial number of self-employed (possibly more than 

half).  

The third pillar consists of capital funded individual pension products. Those without a (full) second 

pillar pension can take advantage of the available tax benefits with these products. Based on 

preliminary data of the Dutch Statistics Bureau (CBS) self-employed hold 10% of the third pillar 

policies, but 20% of the total value. The relative weight of the three pillars is 50-45-5.
29

 

  

                                                           
 

29
CBS (2010), “ Pensioenaansprakenstatistiek - Geld van nu voor later”, and Grift, M. van de, and W. de Rooij 

(2008), “Course of life and pension rights”: Conference paper IARIW 2008. 
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Appendix 2.3 – Descriptive statistics 

 

Table 2.9a: Descriptive statistics – wealth and income for couples, 2010 (x 1,000 euro’s) 

Variables 
WEN 

 
WEP 

 
t-test 
sign.A 

SEN 
 

SEP 
 

t-test 
sign.A 

Means       

Household Wealth (HW) 172.1 154.1 *** 301.2 397.6 *** 

o/w Net Primary residence 80.2 87.6 *** 117.9 122.3 
 o/w Financial wealth 65.9 47.9 *** 58.8 140.6 *** 

        o/w Saving account 47.9 38.7 *** 44.5 107.3 *** 

        o/w Shares 16.8 8.6 *** 12.9 30.9 *** 

o/w HH 3rd pillar pension wealth 11.0 9.2 *** 23.1 49.6 *** 

HH occupational pens. wealth (imputed) 110.7 142.0 *** 52.3 133.1 *** 

HH occupational pension wealth (PW) 49.9 102.7 *** 34.2 119.7 *** 

HH net income 2010 50.4 44.8 *** 45.6 81.8 *** 

HH net total compensation 2010 51.4 50.6 ** 46.5 97.4 *** 

HH average total compensation ’07-‘10 51.8 50.3 *** 47.4 102.4 *** 

HH total compensation ’07-’10 (st.d.) B 10.9 10.4  16.9 25.9 *** 

       

Medians         

Household Wealth (HW) 114.1 115.0 - 194.2 280.6 - 

o/w Net Primary residence 50.9 64.5 - 83.8 98.2 - 

o/w Financial wealth 23.9 21.5 - 22.3 49.9 - 

        o/w Saving account 20.0 18.6 - 17.9 41.9 - 

        o/w Shares - - - - - - 

o/w HH 3rd pillar pension wealth - - - 0.5 11.7 - 

HH occupational pens. wealth (imputed) 94.0 116.5 - 35.2 95.7 - 

HH occupational pension wealth 20.0 74.2 - 12.2 78.1 - 

HH net income 2010 46.3 42.2 - 41.8 68.3 - 

HH net total compensation 2010 47.3 47.2 - 42.5 79.6 - 

HH average total compensation ’07-‘10 47.6 46.9 - 43.7 85.2 - 

       

Total number of observations 1,890 18,726 - 3,161 241 - 

% within occupational group (WE/SE) 9.2% 90.8% - 92.9% 7.1% - 

% overall 7.9% 78.0% - 13.2% 1.0% - 

Notes: (d) = dummy variable, A two-sided p-value: * p<0.10 ** p<0.05 *** p<0.01, B regressions include variance of income. 

 
Table 2.9b: Descriptive statistics – wealth and income for SE couples within the construction sector, 

2010 (x 1,000 euro’s) 

Variables 
SEN 

Construction 
SEP 

Construction 
t-test 
sign.A 

Means    

Household Wealth (HW) 235.2 210.9 
 o/w Net Primary residence 120.8 110.7 
 o/w Financial wealth 41.3 45.3 
         o/w Saving account 32.1 31.7 
         o/w Shares 8.8 13.5  

o/w HH 3rd pillar pension wealth 20.1 17.8  

HH occupational pens. wealth (imputed) 54.0 75.3 *** 

HH occupational pension wealth (PW) 39.6 62.3 *** 

HH net income 2010 40.4 43.3  

HH net total compensation 2010 41.1 49.6 *** 

HH average total compensation ’07-‘10 43.7 50.2 *** 

HH total compensation ’07-’10 (st.d.) B 13.0 10.7  

    

Total number of observations 577 95 - 

% within occupational group (SE in construction) 85.9% 14.1% - 

Notes: (d) = dummy variable, A two-sided p-value: * p<0.10 ** p<0.05 *** p<0.01, B regressions include variance of income. 
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Table 2.9c: Descriptive statistics – other controls variables for couples, 2010 

Variables 
WEN 

 
WEP 

 
t-test 
sign.A 

SEN 
 

SEP 
 

t-test 
sign.A 

Personal Characteristics       

Pension fund perform. uncertainty,        0 0.02 *** - - - 

HH Stock ownership (d) 0.37 0.29 *** 0.31 0.38 ** 

HH 3rd pillar pension wealth (d) 0.44 0.46 * 0.52 0.71 *** 

HH Homeownership (d) 0.85 0.86  0.83 0.95 *** 

Non-temp contract (d) 0.95 0.98 *** - - - 

Full-time contract (d) 0.85 0.85  - - - 

Age 47.18 48.05 *** 47.66 49.21 *** 

Male (d) 0.98 0.98  0.99 0.99  

Household size 3.71 3.65 ** 3.79 3.78  

High urbanization (d) 0.14 0.13 ** 0.15 0.13  

Dutch (d) 0.81 0.87 *** 0.85 0.84  

Western immigrant, 1st generation (d) 0.05 0.02 *** 0.03 0.04  

Western immigrant, 2nd generation (d) 0.05 0.05  0.04 0.10 *** 

Non-Western immigrant, 1st gen. (d) 0.08 0.06 *** 0.08 0.02 *** 

Non-Western immigrant, 2nd gen. (d) 0.01 0.00 ** 0.00 0.00  

Unmarried (d) 0.11 0.09 ** 0.13 0.09 ** 

Married (d) 0.85 0.87 ** 0.81 0.87 ** 

Widowed (d) 0.00 0.00  0.00 0.00  

Divorced (d) 0.04 0.04  0.05 0.04  

       

Sector dummies       

Agriculture 0.01 0.01 ** 0.11 0.00 *** 

Industry 0.18 0.19 * 0.06 0.00 *** 

Public service and education 0.02 0.20 *** 0.03 0.00 *** 

Construction 0.01 0.11 *** 0.18 0.39 *** 

Wholesale and retail 0.18 0.14 *** 0.22 0.00 *** 

Transportation and storage 0.05 0.08 *** 0.04 0.00 *** 

Accommodation and food services 0.00 0.01 *** 0.06 0.00 *** 

Information and communication 0.13 0.04 *** 0.03 0.00 ** 

Finance related 0.19 0.04 *** 0.02 0.00 ** 

Business services 0.22 0.10 *** 0.17 0.07 *** 

Health care 0.00 0.04 *** 0.02 0.53 *** 

Culture and sport 0.01 0.01 *** 0.03 0.00 ** 

Other 0.01 0.03 *** 0.04 0.00 *** 

       

Partner Characteristics       

WEP: WE with pension (d) 0.54 0.63 *** 0.35 0.38  

WEN: WE without pension (d) 0.09 0.06 *** 0.05 0.05  

SEP: SE with pension (d) 0.01 0.01  0.06 0.20 *** 

SEN: SE without pension (d) 0.05 0.03 *** 0.26 0.06 *** 

Age 44.41 45.28 *** 44.62 47.12 *** 

Male (d) 0.02 0.02 ** 0.01 0.00  

Dutch (d) 0.79 0.84 *** 0.82 0.90 *** 

Western immigrant, 1st generation (d) 0.06 0.04 *** 0.05 0.03  

Western immigrant, 2nd generation (d) 0.05 0.05  0.05 0.04  

Non-Western immigrant, 1st gen. (d) 0.09 0.07 *** 0.08 0.02 *** 

Non-Western immigrant, 2nd gen. (d) 0.01 0.01  0.01 0.00  

Total number of observations 1,890 18,726 - 3,161 241 - 

% within occupational group (WE/SE) 9.2% 90.8% - 92.9% 7.1% - 

% overall 7.9% 78.0% - 13.2% 1.0% - 

Notes: (d) = dummy variable, Province dummies are not shown, A two-sided p-value: * p<0.10 ** p<0.05 *** p<0.0 
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Appendix 2.4 – Full regression results 

 

Table 2.10: full results FE GLS difference-in-differences analyses, 2007-2010 
  
Household Wealth (HW) WE-couples 

  
Treatment (dummy recovery plan) 3468**  
 (1725)    
HH average total compensation ’07-‘10 -0.665 
 (1.052)    
HH variance total compensation ’07-‘10 -0.000    
 (0.000)    
Age 3.57 x 104 
 (2.98 x 104) 
Age2  -940  
 (598)    
Age3 7.02    
 (4.01)    
Household size 4284*** 
 (1605)    
High urbanization (d) 6962 
 (5501)    
Married (d) 7695  
 (8922)    
Widowed (d) 48252 
 (42107) 
Divorced (d) 39170 
 (12284) 
Stock ownership (d) 3034 
 (2382) 
3rd pillar pension wealth ownership (d) 9207 
 (7915) 
Homeownership (d) 1.32 x 105*** 
 (4660) 
Non-temp contract (d) -1.42 x 104 
 (1.22 x 104) 
Full-time contract (d) 162 
 (1711) 
Partner is WE with pension (d) -3533* 
 (2066) 
Partner is WE without pension (d) -1158 
 (3221) 
Partner is SE with pension (d) -1462 
 (7856) 
Partner is SE without pension (d) 10590 
 (6440) 
  
Year dummies Yes 
  
Pension fund dummies Yes 
  
Other controls Yes 
  
Constant -1.51 x 106 
 (9.28 x 105)    
R-sqr (within) 0.0835 
NxT 32,665 

Notes: The numbers reported in this table are the regression estimates of Equation (2.6), with household wealth (in euro) as 
the dependent variable. A complete list of the included partner characteristics can be found in Table 2.9c.Standard errors in 
parentheses, *** p<0.01, ** p<0.05, * p<0.1  
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Table 2.11a: full results OLS and IV regression WE couples, 2010  
     
Household Wealth (HW) (in 1,000 euro) OLS-1 OLS-2 OLS-3 IV 

     
HH occupational pension wealth (PW) (in 1,000 euro) -0.037** -0.034** -0.089*** -0.332*** 
 (0.014) (0.014) (0.014)    (0.040) 
HH average total compensation ’07-‘10 0.004*** 0.004*** 0.003*** 0.003*** 
 (0.000) (0.000) (0.000)    (0.000) 
HH variance total compensation ’07-‘10 -0.000*** -0.000*** -0.000*** -0.000*** 
 (0.000) (0.000) (0.000)    (0.000) 
Pension fund performance uncertainty,        -439.251*** -326.944*** -183.757**  254.825** 
 (85.189) (89.314) (85.690)    (104.520) 
       unknown (d) -35.610*** -29.108*** -25.923*** -20.941*** 
 (3.367) (3.567) (3.420)    (3.245) 
Age 162.513*** 131.332** 69.053    40.909 
 (54.595) (54.083) (51.893)    (49.022) 
Age2  -3.084*** -2.486** -1.235    -0.579 
 (1.111) (1.101) (1.056)    (0.998) 
Age3 0.020*** 0.016** 0.008    0.003 
 (0.007) (0.007) (0.007)    (0.007) 
Western immigrant, 1st generation (d) -72.109*** -67.885*** -35.343*** -44.703*** 
 (7.371) (7.333) (7.450)    (7.219) 
Western immigrant, 2nd generation (d) -40.202*** -37.622*** -30.758*** -31.097*** 
 (5.714) (5.665) (5.441)    (5.118) 
Non-Western immigrant, 1st gen. (d) -84.358*** -77.625*** -14.495**  -21.181*** 
 (5.167) (5.331) (7.318)    (6.886) 
Non-Western immigrant, 2nd gen. (d) -34.374* -23.731 -5.873    -34.042* 
 (20.808) (20.626) (19.810)    (18.494) 
Non-temp contract (d)  0.158 -10.264**  1.260 
  (5.340) (5.144)    (8.106) 
Full-time contract (d)  -18.876*** -20.736*** -25.189*** 
  (3.560) (3.419)    (3.226) 
Male (d)  4.492 -3.800    8.311 
  (11.791) (13.786)    (13.226) 
Household size  10.897*** 10.675*** 12.273*** 
  (1.322) (1.297)    (1.211) 
High urbanization (d)  -17.769*** -7.054*   -6.915* 
  (3.962) (3.819)    (3.573) 
Married (d)  -6.783 -10.188**  -13.058*** 
  (4.341) (4.177)    (3.911) 
Widowed (d)  -25.949 -24.877    -24.059 
  (39.658) (38.005)    (37.273) 
Divorced (d)  -33.781*** -24.302*** -26.361*** 
  -0.034** -0.089*** (7.280) 
Stock ownership (d)   59.880*** 58.951*** 
   (2.702)    (2.511) 
3rd pillar pension wealth ownership (d)   14.590*** 13.914*** 
   (2.396)    (2.224) 
Homeownership (d)   97.330*** 104.295*** 
   (3.680)    (3.600) 
Partner is WE with pension (d)   -31.063*** -18.691*** 
   (2.773)    (2.659) 
Partner is WE without pension (d)   -27.525*** -24.510*** 
   (5.266)    (4.987) 
Partner is SE with pension (d)   -47.972*** -29.100*** 
   (11.828)    (11.079) 
Partner is SE without pension (d)   -1.754    8.943 
   (6.742)    (6.354) 
     
Other partner characteristics No No Yes Yes 
     
Province dummies No No Yes Yes 
     
Constant -2916.966*** -2437.632*** -1561.295*   -1236.499 
 (887.265) (879.037) (843.182)    (795.141) 
Adj. R-sqr 0.204 0.220 0.282 0.259 
N 20,142 20,142 20,142 18,740 

Notes: The numbers reported in this table are the regression estimates of Equation (2.5) – with household wealth (in 1,000 
euro) as the dependent variable – under different specifications. A complete list of the included partner characteristics can be 
found in Table 2.9c. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
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Table 2.11b: first stage results IV regression WE couples, 2010  
  
HH occupational pension wealth (PW) in 1,000 euro First stage 

  
Sector dummies  
Agriculture -72.1*** 
 (6.42) 
Industry -43.0*** 
 (3.74) 
Public service and education 13.4*** 
 (3.76) 
Construction -38.0*** 
 (4.00) 
Wholesale and retail -56.7*** 
 (3.88) 
Transportation and storage -63.5*** 
 (4.04) 
Accommodation and food services -20.1*** 
 (6.64) 
Information and communication -55.9*** 
 (4.45) 
Finance related -63.1*** 
 (4.26) 
Business services -40.1*** 
 (3.96) 
Health care 21.2*** 
 (4.64) 
Culture and sport -25.3*** 
 (7.08) 
Other (reference dummy) . 
 . 
Company size  
Log(company size) 2.06*** 
 (0.277) 
  
Other controls Yes 
  
Constant Yes 
  
F-stat 170.6 
p-value <0.0001 

Notes: The numbers reported in this table are the first stage regression estimates of an IV specification of Equation (2.5) with 
household occupational pension wealth (in 1,000 euro) as the instrumented variable. A complete list of the included controls 
can be found in Table 2.11a. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
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Table 2.12: full results OLS regression SE couples, overall and in Construction Sector, 2010  
     
Household Wealth (HW) (in 1,000 euro) OLS-1 OLS-2 OLS-3 Construction 

     
HH occupational pension wealth (PW) (in 1,000 euro) -0.603*** -0.583*** -0.520*** -0.612*** 
 (0.103) (0.102) (0.103) (0.232) 
HH average total compensation ’07-‘10 0.004*** 0.004*** 0.003*** 0.005*** 
 (0.000) (0.000) (0.000) (0.001) 
HH variance total compensation ’07-‘10 0.000*** 0.000*** 0.000*** -0.000 
 (0.000) (0.000) (0.000) (0.000) 
Age 338.460 276.586 335.690 -119.891 
 (266.820) (265.273) (255.279) (446.948) 
Age2  -6.564 -5.450 -6.708 2.411 
 (5.443) (5.410) (5.206) (9.162) 
Age3 0.044 0.038 0.046 -0.015 
 (0.037) (0.036) (0.035) (0.062) 
Western immigrant, 1st generation (d) -151.506*** -132.243*** -76.357** -121.386* 
 (34.703) (34.742) (35.167) (67.434) 
Western immigrant, 2nd generation (d) -111.256*** -95.042*** -68.674** -66.598 
 (28.494) (28.405) (27.409) (50.620) 
Non-Western immigrant, 1st gen. (d) -179.014*** -170.189*** -63.634* -93.537 
 (23.281) (24.000) (34.592) (77.374) 
Non-Western immigrant, 2nd gen. (d) -105.718 -114.839 -85.359 0.000 
 (116.537) (115.767) (111.315) (.) 
Male (d)   50.482 34.753 0.000 
   (72.162) (95.201) (.) 
Household size   28.602*** 23.615*** 25.895*** 
   (6.007) (5.923) (9.854) 
High urbanization (d)   -26.270 2.850 -16.004 
   (18.973) (18.539) (34.050) 
Married (d)   7.873 -4.838 -11.303 
   (18.442) (17.906) (30.928) 
Widowed (d)   47.379 5.646 -63.116 
   (164.112) (157.903) (237.046) 
Divorced (d)   -75.010** -61.328* -67.505 
   (33.398) (32.213) (51.582) 
Stock ownership (d)   120.291*** 66.372*** 
   (12.699) (22.488) 
3rd pillar pension wealth ownership (d)   -12.031 9.898 
   (12.014) (20.784) 
Homeownership (d)   157.562*** 186.829*** 
   (17.693) (30.075) 
Partner is WE with pension (d)   -51.230*** -28.012 
   (14.758) (22.716) 
Partner is WE without pension (d)   -87.908*** -35.602 
   (28.787) (41.498) 
Partner is SE with pension (d)   40.141 -55.503 
   (24.998) (52.011) 
Partner is SE without pension (d)   63.725*** 20.013 
   (15.883) (36.765) 
     
Other partner characteristics No No Yes Yes 
     
Province dummies No No Yes Yes 
     
Constant -5845.738 -4916.796 -5992.002 1415.470 
 (4328.601) (4302.733) (4143.038) (7217.072) 
Adj. R-sqr 0.205 0.220 0.281 0.266 
N 3,085 3,085 3,085 615 

Notes:The numbers reported in this table are the regression estimates of Equation (2.5) –with household wealth (in 1,000 
euro) as the dependent variable – under different specifications. A complete list of the included partner characteristics can be 
found in Table 2.9c.Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
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3. Probability numeracy and health insurance purchase 

 

Abstract 
30

 

This paper provides new field evidence on the role of probability numeracy in health insurance 

purchase. Our regression results, based on rich survey panel data, indicate that the expenditure on 

two out of three measures of health insurance first rises with probability numeracy and then falls 

again. This non-monotonic relationship suggests that probability numeracy affects health insurance 

decisions through several channels. In the third case—the obligatory Dutch basic health insurance—

we find that high levels of probability numeracy coincide with a lower deductible choice. We discuss 

possible explanations for the patterns we find, including status quo bias and ambiguity aversion, and 

the related policy implications. 

 

3.1 Introduction 

 

Consumers do not always have a completely rational approach toward the purchase of insurance. In 

some instances, individuals have been found to under-insure relative to what the rational benchmark 

would suggest (Browne and Hoyt, 2000; Ito and Kono, 2010; Giné et al., 2008), while in other 

situations they tend to over-insure (Barseghyan et al., 2012; Cutler and Zeckhauser, 2004; Huysentruyt 

and Read, 2010; Sydnor, 2006). Behavioral factors that have been advanced to explain such deviations 

from rational choice include the difficulty to deal with small probability events, the feelings of regret 

toward uninsured losses, and the susceptibility to context and framing (Johnson et al., 1993; Liebman 

and Zeckhauser, 2008; Kunreuther et al., 2013).  

This study examines whether the demand for health insurance is affected by individuals' level of 

probability numeracy. Insurance purchase is ultimately a financial decision in the face of uncertainty. 

Whether someone buys insurance basically depends on his or her risk assessment and risk preferences. 

Risk assessment is based on the person’s knowledge (private and public information) and (cognitive) 

skills, including numeracy, that is, “the ability to understand probabilistic and mathematical concepts” 

(Peters, 2012). For the purposes of this paper, we are particularly interested in probability numeracy, 

which we define as the specific ability to understand and process probabilistic concepts.  

                                                           
 

30
 This chapter is based on joint work with Peter Kooreman and Jan Potters. A version of this chapter has been 

published in De Economist. 
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To study the relationship between health insurance decisions and probability numeracy, we use rich 

survey panel data on the purchase of three measures of health insurance and combine this with 

information on subjects’ probability numeracy and an extensive set of individual characteristics, 

including their stated and revealed risk preferences. The measures of health insurance purchase that we 

consider, are (A) whether or not someone has complementary health insurance, (B) total monthly 

expenditure on health insurances and (C) the amount of voluntary deductible in the Dutch universal 

health insurance.  

If probability numeracy plays an important role in insurance purchase decisions, then this would have 

implications for social policy. For example, in ageing societies there is a growing budgetary pressure 

towards further privatization of health care costs, through increasing copayments and private 

insurance. In these circumstances it is increasingly relevant to know whether people are adequately 

equipped to make this kind of complex decisions and under which conditions they are able to cope 

with the challenging choices they face. 

Our regression results indicate that the relationship between numeracy and two of our measures of 

health insurance purchase appears to be non-monotonic. Complementary health insurance purchases 

and total expenditure on health insurance first rise with probability numeracy and then, at the higher 

numeracy levels, fall again. In the case of the obligatory Dutch basic health insurance, we find that 

high levels of probability numeracy coincide with a lower deductible choice. 

We discuss how the non-monotonic effect of probability numeracy on complementary health 

insurance and total health insurance expenditure could be explained. We speculate ex post that a 

minimal level of numeracy is needed to have an interest in purchasing health insurance at all. At 

intermediate numeracy levels, people see the value in health insurance but are unable to make 

reasonable risk assessments. At higher numeracy levels, people become more and more able to 

determine the actual level of risk instead of experiencing a state of ambiguity. That would allow them 

to choose a better aimed – and on average lower – level of health insurance. The challenge from a 

policy point of view would then be to get people to be both active and selective in their health 

insurance purchase decisions.  

 

3.2 Literature review and hypotheses 

 

The literature on the relationship between numeracy and complex decision making, like insurance 

purchase, indicates that numeracy is a very relevant characteristic. Peters et al. (2006) present a series 

of four studies that explore how the ability to work with probability numbers relates to performance on 

judgment and decision tasks. They find that highly numerate individuals were less susceptible to 
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framing effects than less numerate individuals. High numeracy is generally, though not always, helpful 

for making better decisions. They conclude that numerical ability appears to matter to judgment and 

decisions in important ways and that this effect is not due to general intelligence. Pachur and Galesic 

(2012) corroborate these conclusions. They find that high numeracy individuals are more likely to 

choose the option with the highest expected value, guessed less often and relied less on a simple risk-

minimizing strategy.  

There is also specific attention for numeracy in the health domain. Reyna et al. (2009) present a review 

of literature on health literacy. They find that low numeracy distorts perceptions of risks and benefits 

of screening, reduces medication compliance, impedes access to treatments and appears to adversely 

affect medical outcomes. Low numeracy is also associated with greater susceptibility to mood, 

framing and biases in judgment and decision making. They do stress the fact that there is a need for 

more empirical work as the foundation for designing evidence-based policies and interventions to 

improve decision making and health outcomes.  

An example of how increasingly complicated (public) insurance programs threaten to put the less 

numerate at a disadvantage is provided by Wood et al. (2011). They examine the case of the Medicare 

prescription drug program (Part D). This program has been designed to maximize choice for the 

consumer, making it a highly complex decision task with dozens of options. They find that 

participants performed better with less choice versus more choice, and that numeracy plays a critical 

role in decision making across decision domains and across the lifespan.  

An indication of the direction in which low numeracy could steer insurance purchase decisions is 

given by Chan and Elbel (2012), who look at the complex supplemental coverage landscape in 

addition to traditional Medicare. They found that people in the lower third of the cognitive ability and 

numeracy distributions are at least eleven percentage points less likely than those in the upper third to 

enroll in a supplemental Medicare insurance plan and thus lack the financial protection and other 

potential benefits of supplemental enrolment.  

A potentially relevant policy option is studied by Gaurav et al. (2011). They report on a field 

experiment which offered an innovative new financial product, rainfall insurance, to 600 small-scale 

farmers in India. They evaluate the effect of a financial literacy training using a randomized controlled 

trial and find that financial education has a positive and significant effect on rainfall insurance 

adoption, increasing take-up from 8 to 16 percent. 

Based on the above, probability numeracy can be expected to play a role in insurance purchase 

decisions. It is not yet straightforward, though, what the direction would be of the expected impact of 

probability numeracy on different specific insurance purchase cases. The less probability numerate can 
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on average be expected to make the less rational choice. That could in theory result in buying too little 

insurance, as seems to be the case with Medicare, but it could also lead to over-insurance.  

The less probability numerate have been found to be more prone to framing effects. A hypothesis that 

seems to follow naturally from this, is that less numerate individuals are less likely to deviate from the 

default choice. In many cases this would mean that numeracy increases insurance demand, since 

getting insurance usually requires an active choice. But in the case of deductible choice that we study, 

we would expect the opposite result (i.e., more exposure to risk for the numerate), since the default 

here is to have a zero voluntary deductible (on top of a fixed mandatory deductible). The numerate 

would be more likely to deviate from this and thus end up with a relatively lower level of insurance. 

 

3.3 Data 

 

The analyses are based on data from a variety of surveys of the LISS (Longitudinal Internet Studies 

for the Social sciences) panel administered by CentERdata (Tilburg University, The Netherlands). The 

LISS panel is a representative sample of Dutch individuals. The panel is based on a true probability 

sample of households drawn from the population register. The panel members take part in monthly 

Internet surveys. If necessary for their participation, households are provided with a computer and 

Internet connection. The panel is in full operation since October 2007. Background variables like age, 

gender, household composition, education and several income measures are updated at regular time 

intervals by one member of the household. A longitudinal survey is fielded in the panel every year, 

covering a large variety of domains including work, education, income, housing, time use, political 

views, values and personality. The panel also contains a number of separate unique studies on a range 

of subjects, like measuring disease prevention, time use and consumption or risk attitudes. This paper 

combines information from several of these studies (see Appendix 3.1). 

Health Insurance Purchase 

We analyze three separate dependent variables (A-C). In this section we describe the data sources we 

have used for these analyses. 

A - Complementary Health Insurance 

In the Netherlands everyone is obliged to have basic health insurance and all insurers are obliged to 

accept every applicant, at community-rated premiums. Premiums can differ between insurers and 
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typically amount to 100 euro per month per person
31

. Children below the age of 18 years are insured 

free of charge, and without a (mandatory or voluntary) deductible.  

On top of the Dutch mandatory basic health insurance policy everyone can decide whether or not to 

take a complementary health insurance policy. Complementary health insurance can cover those health 

expenditures that are otherwise not covered, like dental care, physiotherapy or alternative medicine. 

Insurers are not obliged to accept everyone for their complementary health insurance policies and are 

allowed to charge extra because of someone’s age and/or health status
32

. In November and December 

2009-2011 the following question was posed to each member of the LISS panel: “Did you take out a 

complementary health insurance in <year> (for instance for dentistry, physiotherapy or alternative 

medicine)?”  

Around 84 percent of our sample reports having a complementary health insurance in that period. 

According to Vektis, the healthcare information centre established by Dutch health insurers, the Dutch 

population average was around 89 percent in that period. There is a slightly downward trend over the 

years; in 2006 around 93 percent had a complementary health insurance. This percentage is known to 

be relatively higher for those who participate in a collective insurance policy and for women. Also, it 

first rises with age, but around the age of eighty it starts to drop again (Vektis 2012). 

B - Health Insurance Premiums 

The question posed to each member of the LISS panel was: “How much is the health insurance 

premium in total (including premiums for supplementary policies) per [month in <year>]
33

?” The 

median health insurance premium of those respondents who only pay for themselves rises from around 

114 euro per month in 2009 to around 127 euro per month in 2011, with on average 80 percent within 

a range from 90 to 150 euro a month.
34

  

C - Voluntary Deductible 

In November and December 2009-2011 the following question was posed to each member of the LISS 

panel: “In <year> you have a mandatory deductible of <X> euro. Besides a voluntary deductible is 

possible. How much is your voluntary deductible in <year>?” We removed those respondents who 

                                                           
 

31
 The average nominal premium for the basic health insurance policy in 2011 was 1,262 euro (Vektis 2011). 

32
 It is possible to take out the basic and the complementary health insurance policies from different insurers, but 

this is usually more expensive and extremely rare. About 0,2% of the Dutch population take out their basic and 

their complementary health insurance policies at separate insurers (Vektis 2012). 
33

 For those paying at different intervals than per month, we calculated their monthly expenditure. 
34

 As we only have information on the total health premium paid, we are unable to provide detailed information 

on the separate premium paid for the basic health insurance policy and the premium paid for the complementary 

health insurance policy (if applicable). If we look at the almost 500 observations in analysis B where respondents 

do not have a complementary health insurance, they pay almost 100 euro on average per month for their health 

insurance. In the 2,100 observations in analysis B where respondents do have complementary health insurance, 

they pay on average just over 127 euro per month for their health insurance. 
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reported that they do not pay the health insurance premiums for the basic policy for themselves or who 

did not answer that question (3 and 5 percent of our sample respectively).  

The percentage of our sample reporting a positive voluntary deductible rises from 16% in 2009 to 19% 

in 2011 (excluding the group that answered “don’t know”, which drops from 15% of respondents in 

2009 to 13% in 2011). The Dutch population average for having a positive voluntary deductible in that 

period was around 6 percent (Vektis 2011). It is not unusual to find this kind of difference between 

survey and registration data. E.g. Gorter and Schilp (2012) find similarly higher fractions in their 

sample. Especially the fractions that chose voluntary deductibles of 100 or 200 euro are relatively high 

in our sample. From population data it is also known that the average voluntary deductible almost 

continuously drops with age, except for a short rise when people are in their thirties, and that women 

on average choose a substantial lower voluntary deductible than men (Vektis 2013). 

Probability Numeracy 

To determine the probability numeracy of the individuals in our sample we construct a probability 

numeracy scale, based on the questions Carman and Kooreman (2014) used in their LISS study 

“Disease prevention”. Their survey was conducted in September 2008. It was sent to 8,143 panel 

members of whom 5,818 (71.4%) responded. The survey contained eleven questions which required a 

basic understanding of percentages and probabilities. Together, these 11 items form the Numeracy 

Scale developed by Lipkus et al. (2001), which was used in the aforementioned four studies by Peters 

el al. (2006) as well. The LISS study also contained two sets of questions that required internal 

consistency, which provided an extra opportunity to assess one’s probability numeracy. Our thus 

constructed probability numeracy scale runs from 0 (all questions were answered incorrectly) till 13 

(all questions were answered correctly). On average subjects scored 10.2 correct answers. The median 

score was 11. Somewhat over 20 percent reached the maximum score of 13 and almost 12 percent 

answered more than half of the questions incorrectly (see Table 3.1a).  

Table 3.1a: Probability numeracy – descriptive statistics, 2008 

Probability Numeracy Frequency Percent Cumulative Q1 Q2 

1 17 0.30 0.30 1 1 

2 41 0.72 1.02 1 1 

3 90 1.58 2.60 1 1 

4 118 2.07 4.67 1 1 

5 173 3.04 7.71 1 1 

6 234 4.11 11.82 1 1 

7 319 5.60 17.42 1 1 

8 416 7.30 24.72 1 2 

9 547 9.60 34.32 2 2 

10 636 11.17 45.49 2 3 

11 827 14.52 60.01 3 3 

12 1,040 18.26 78.27 4 4 

13 1,238 21.73 100.00 5 5 

Total 5,696 100,00    

Source: authors’ calculations on LISS panel. Notes: Due to the discrete distribution of our numeracy scale, we cannot make 
exact quintiles. Thus, we will look at the effect of two alternative near-quintile distributions, Q1 and Q2. 
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Table 3.4 in Appendix 3.2 gives a complete overview of the questions, including the percentages of 

correct answers. To allow for non-linear effects in our regression analyses we add a quadratic term of 

probability numeracy to our regression specification. Table 3.1a also shows two alternative probability 

numeracy quintile dummies, Q1 and Q2. For more details, see the results section. 

Probability numeracy is significantly correlated with a number of personal characteristics in our 

dataset, as is shown in Table 3.1b. It appears to be fairly stable over age for the working age 

population, but at higher ages numeracy scores are lower. This could indicate a deterioration of 

numeracy skills at higher ages, but it could also be (partly) due to cohort effects. Males reach higher 

numeracy scores than females and there is a strong positive relation between numeracy and 

educational attainment, as was found by Peters et al. (2006). Also, higher numeracy scores coincide 

with higher income. We will include all these characteristics in our multivariate analyses. 

Table 3.1b: Probability numeracy – descriptive statistics, 2008 

Variables Probability Numeracy (1-13) 

 Mean Std. 
Age group   
15-24 years 10.57 2.55 
25-34 years 10.67 2.51 
35-44 years 10.44 2.53 
45-54 years 10.20 2.65 
55-64 years 9.83 2.78 
65 years and older 9.41 2.91 
   
Gender    
Male 10.60 2.60 
Female 9.74 2.73 
   
Educational level   
Primary school 8.36 3.04 
Intermediate secondary 8.95 2.78 
Higher secondary 11.08 2.22 
Intermediate vocational 10.02 2.55 
Higher vocational 11.20 2.12 
University 11.98 1.41 
   
Net monthly household income (€), in quantiles   
0-1.950 9.12 2.97 
1.951-2.730 10.03 2.52 
2.731-3.550 10.59 2.49 
Over 3.550 11.01 2.29 

Source: authors’ calculations on LISS panel. 

Alpha – overestimating risks 

Carman and Kooreman (2014) also calculate the panel members’ tendency to overestimate risks, based 

on the difference between perceived and epidemiologically predicted risks. They summarize the 

degree of bias in a single parameter - alpha - based on the probability weighting function of Prelec 

(1998): w(p) = exp[-(-ln p)
α
]. If alpha equals one, there is no bias. Smaller values of alpha indicate 

overestimation of small chances. Values larger than one conversely indicate underestimation of small 

chances. Yet, almost 90 percent of the panel members has an alpha below 1 and the median estimated 

alpha is 0.50. So, on average, the respondents have the tendency to (substantially) overestimate small 

risks. E.g. an alpha of 0.50 corresponds with overestimating a true risk of 0.01 at a level of 0.117. 
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Risky behavior 

In our analyses we look at several measures for risky behavior and their relationship to health 

insurance purchase decisions. Examples of risky behavior we look at include smoking (yes/no), daily 

drinking (drinking alcohol almost every day over the last 12 months, yes/no), obesity (BMI over 30, 

yes/no) and whether or not someone is self-employed. 

Deductible discounts 

The advantage of a higher voluntary deductible is the corresponding discount on the insurance 

premium. The LISS core Health study does not contain the discount the respondents received, but it 

does contain the insurer where the respondents took out their basic health insurance policy. We 

collected detailed information on the discounts per insurer and level of voluntary deductible from the 

Dutch Healthcare Authority (NZa)
35

. For the effect of the relative level of discount of the insurer 

where the respondent has taken out his basic health insurance policy, we add the discount the insurer 

gives at a voluntary deductible of 500 euro as an explanatory variable to the analysis. In some cases a 

single insurer offers multiple basic health care policies with differing discounts at the voluntary 

deductible of 500 euro. In those cases the average discount the insurer offered over his policies was 

used. Not all insurers were included in the list of discounts of the NZa, so there was a small loss in 

observations. The match varies from 92.1% in 2010 (3,615 out of 3,924 observations) to 94.3% in 

2009 (4,075 out of 4,321 observations). 

 

3.4 Empirical results 

 

This section presents the results of the regression analyses we performed on separate measures of 

health insurance purchase. We estimate the following model: 

ititiiit XRAPNfIP   ),,( '

1      (3.1)   

In this formula, IPit stands for Insurance Purchase by individual (i) at year (t), PN for Probability 

Numeracy and RA for Risk Attitudes. The measures of health insurance purchase that we consider, are 

(A) whether or not someone has complementary health insurance, (B) total monthly expenditure on 

health insurances and (C) the amount of voluntary deductible in the Dutch universal health insurance. 

We include several measures for risk attitude and make use of a range of control variables (X’), such 

as age, gender, education and income. The analysis is done at the individual level, but in about one 

                                                           
 

35
 The NZa is the supervisory body for all the healthcare markets in the Netherlands. The NZa supervises both 

healthcare providers and insurers. 
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third of the cases more than one household member is included in the analysis, so we use clustered 

standard errors at the household level.  

We construct a panel data set with several observations for each of the three dependent variables we 

study. For the personal background characteristics (e.g. age, gender and income) we use the values at 

December of the year (t-1), because most decisions on health insurance purchase take place in that 

period. We thus have a complete panel data set for the years 2009-2011.  

For our analyses we make use of random-effects GLS regressions. We use random effects because of 

the fact that some of our key explanatory variables are observed only once, most importantly 

Probability Numeracy and several of the risk attitude measures. Cognitive abilities, especially during 

adulthood, are found to be fairly stable over time (Plomin et al., 1994; Neisser et al., 1996). This – and 

the reasonably flat age-profile we found in Table 3.1b – suggests that Probability Numeracy can 

relatively safely be assumed to be time-invariant for our analyses. On the stability of risk attitude 

measures there is some debate among psychologists, primarily about the importance of domain-

specificity. Weber et al. (2002) find respondents’ degree of risk taking highly domain-specific. 

Dohmen et al. (2011), on the other hand, find that risk-attitudes are relatively stable across different 

contexts, but they do find an age profile in risk attitudes: on average the willingness to take risks 

decreases with age. Yet, they show that the impact of age appears to be relatively small in financial 

matters. All in all, this means that the need to presume risk attitudes to be time-invariant is somewhat 

of a disadvantage, but not a prohibitive objection, given the timeframe (a maximum of three years) and 

the fact that age itself is part of our regression specifications too. We conduct Hausman tests and find 

that the difference in coefficients between the fixed-effects and the random-effects regression is 

systematic at the 5%-level in two out of our three regression specifications (A and C). The Hausman 

p-values are shown in Table 3.3. Regression specification B, concerning the total monthly expenditure 

on health insurance, thus delivers the most convincing evidence on the non-linear effect of probability 

numeracy on health insurance purchase. 

 

Analysis A: Complementary Health Insurance 

Introduction 

As we explained in Section 3.3, complementary health insurance can cover those health expenditures 

that are not covered by the Dutch basic health insurance policy, like dental care, physiotherapy or 

alternative medicine. Table 3.2 presents some descriptive statistics on the panel data set we have 

constructed for the three separate regression analyses. For analysis A we can make use of data on 

2,752 individuals whom we observe 3.1 times on average in our panel. About 84 percent of the 

respondents has taken out complementary health insurance in the period 2009-2011. The average age 
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in our sample is 52 years. Half of the respondents is female, three quarters are part of a couple and 

about as many people own their home. About 5 percent is self-employed. One in twelve has a 

university degree. One in five smokes and there are almost as many respondents who drink alcohol on 

a daily basis. About one in eight is obese. Somewhat over a fifth has savings (current accounts, 

savings accounts, term deposit accounts, savings bonds or savings certificates) with a total value of 

over 25,000 euros. Almost sixty percent has taken out their health insurance through a collective. The 

average discount their insurer gave in this period for choosing the maximum voluntary deductible is 

around 215 euros.  

 

Table 3.2: Descriptive Statistics – Health Insurance Purchase, 2009-2011 

 A  B  C  

 
Complementary 

Health Insurance 
Health Insurance 

Premiums 
Voluntary 
Deductible 

Variables Mean Std. Mean Std. Mean Std. 
A) Complementary Health Insurance (d) .835 .371     
B) Personal monthly Health Insurance Premiums (€)   122 8.12   
C) Voluntary Deductible (€) *     39.7 104 
Probability Numeracy (1-13) 10.2 2.68 10.1 2.77 10.3 2.62 
Age (18-96) 51.7 15.2 49.7 16.4 52.5 14.9 
Self-assessed health status (1=poor, 5=excellent) 3.12 .759 3.14 .777 3.12 .755 
Female (d) .504 .500 .574 .495 .498 .500 
Couple (d) .750 .433 .539 .499 .752 .432 
Homeowner (d) .721 .449 .634 .482 .727 .445 
Self-employed (d) .050 .218 .051 .220 .052 .222 
Net monthly household income (€) 2,893 5,014 2,619 1,660 2,917 5,286 
Number of children at home .715 1.06 .527 .921 .685 1.04 
Educ(1) – Primary school (d) .084 .278 .087 .281 .079 .270 
Educ(2) – Intermediate secondary (d) .267 .443 .260 .439 .269 .444 
Educ(3) – Higher secondary (d) .098 .298 .108 .311 .096 .294 
Educ(4) – Intermediate vocational (d) .213 .410 .198 .398 .211 .408 
Educ(5) – Higher vocational (d) .254 .435 .261 .439 .261 .439 
Educ(6) – University (d) .083 .275 .086 .280 .084 .277 
Smoker (d) .216 .411 .263 .441 .210 .407 
Daily drinker (d) .197 .397 .186 .389 .204 .403 
Obese (d) .130 .336 .121 .326 .130 .337 
Savings > €25,000 (d) .228 .419 .192 .394 .241 .428 
Collective insurance (d) .598 .490 .527 .499 .611 .488 
Insurer's discount at €500 voluntary deductible (€) 215 38.2 217 37.9 215 38.2 
Alpha .444 .683 .475 .604 .438 .689 
N 2,752  1,421  2,534  
NxT 5,661  2,596  5,037  

Source: authors’ calculations on LISS panel. Notes: For the personal background characteristics (from Age to Savings) we use 
the values at December of the year (t-1). (d) = dummy variable 

a Voluntary Deductible: 0, 100, 200, 300, 400 or 500 euro 

 

 

Results 

Table 3.3 shows the results of three random-effects GLS regression specifications of Equation (3.1). 

The dependent variable for the first column (A) is 1 for those who have taken out complementary 
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health insurance and 0 for those who have not. Each regression includes, next to probability numeracy, 

several background characteristics and additional information on a few forms of risky behavior.
36

  

The regression results show that in analysis (A) probability numeracy appears to have a statistically 

significant, non-monotonic relationship with complementary health insurance. First, the take out of 

complementary health insurance seems to rise with probability numeracy and then, at the higher 

numeracy levels, it appears to fall again. The tipping point is reached at a numeracy level of 10.0, as is 

also shown in Figure 3.1 in Appendix 3.2. Given the previously discussed distribution of probability 

numeracy in our sample, this means that a small majority of our sample occupies the range in which 

the relationship between probability numeracy and complementary health insurance is negative.
37

 The 

estimates suggest that among those with the highest numeracy score (13) the percentage with a 

complementary health insurance is on average 2% lower than among those with a numeracy score of 

10.
38

 

Table 3.3 also shows a strong and significant relationship between age and gender on the one hand and 

complementary health insurance on the other hand. This is in accordance to what we previously 

described to be the case in the general population. The age at which complementary health insurance 

takeout peaks seems to be around 56 years in our sample, which would be below the population peak, 

but graphs for both genders seem rather flat for quite a substantial age frame. Women on average have 

complementary health insurance more often. Also in accordance to Vektis, we find a significant 

positive effect of having a collective basic health insurance on the choice for complementary health 

insurance. Those whose insurer offers a larger premium discount at a voluntary deductible of 500 

euros tend to opt less often for a complementary health insurance, which is consistent with having the 

goal of spending as little as possible on health insurance. 

                                                           
 

36
 We have also looked at several alternative indicators for stated as well as revealed risk preferences. Including 

these variables lead to a substantial loss in observations and in the smaller subsamples the coefficients of these 

risk measures turned out to be largely insignificant, while the main conclusions on the effect of probability 

numeracy on health insurance purchase do not change. For the specific willingness to take risk in financial 

matters – which is what insurance purchase decisions are ultimately about – we used the following question: 

“People can behave differently in different situations. How would you rate your willingness to take risks in the 

following areas? Your willingness to take risks... [in financial matters]”, where 0 means ‘highly risk averse’ and 

10 means ‘fully prepared to take risks’. For revealed risk preferences we used the measures for risk aversion, 

prudence and temperance as derived by Noussair et al. (2014). In their study, they asked subjects to choose 

between several pairs of gambles. These subjects were classified as increasingly risk-averse when they preferred 

certain outcomes over uncertain outcomes with the same expected value, prudent when they accepted more risk 

at higher levels of income or wealth and temperate when they preferred not to add risk to risk but spread the risk 

as equally as possible over all options. All three indicators were measured on a 0 to 5 scale, with 5 meaning 

maximally risk averse, prudent or temperate. 
37

 As a robustness check we also performed this analysis with respondents divided into two alternative near-

quintile distributions Q1 and Q2, see Tabel 3.1a. Regression results for both quintile distributions show the same 

inverted U shape, with a peak at the middle quintile. Such a peak between the 40
th

 and the 60
th

 percentile is 

consistent with our parametric results discussed above. 
38

 A one-sided ttest shows that this drop in complementary health insurance is (weakly) significant (p=0.0501). 
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Table 3.3: Three RE GLS regressions for Health Insurance Purchase 

 A B C 

 
Complementary 
Health Insurance 

Health Insurance 
Premiums 

Voluntary 
Deductible 

    
Probability Numeracy 0.041** 0.075** -0.033 
 (0.016) (0.036) (0.039) 
(Probability Numeracy)2 -0.002** -0.005** 0.001  
 (0.001) (0.002) (0.002) 
Age 0.016*** 0.025*** -0.003 
 (0.003) (0.007) (0.008) 
(Age)2 -0.000*** -0.000*** -0.000 
 (0.000)  (0.000) (0.000) 
Self-assessed health status -0.024*** -0.016 0.079*** 
 (0.008) (0.022) (0.021) 
Female 0.073*** 0.041 -0.111*** 
 (0.013) (0.035) (0.036) 
Couple 0.018 0.037 -0.115**  
 (0.018) (0.035) (0.052) 
Homeowner 0.015 -0.030 0.120*** 
 (0.016) (0.028) (0.040) 
Self-employed -0.024 0.107*** 0.282** 
 (0.025) (0.038) (0.110) 
Log(net household income/month) 0.053 0.640 -0.320 
 (0.118) (0.425) (0.525) 
[Log(net household income/month)]2 -0.003 -0.049* 0.023 
 (0.007) (0.030) (0.034) 
Number of children at home 0.002 -0.040* 0.067** 
 (0.007) (0.023) (0.029) 
Educ(2) – Intermediate secondary 0.003 0.014 -0.137*  
 (0.025) (0.056) (0.074) 
Educ(3) – Higher secondary -0.006 -0.023 -0.036 
 (0.032) (0.081) (0.106) 
Educ(4) – Intermediate vocational 0.049* 0.029 -0.113 
 (0.026) (0.073) (0.084) 
Educ(5) – Higher vocational 0.027 0.051 0.001 
 (0.026) (0.063) (0.087) 
Educ(6) – University 0.014 0.027 0.200*   
 (0.034) (0.085) (0.119) 
Smoker -0.055*** -0.029 0.080**   
 (0.015) (0.030) (0.041) 
Daily drinker -0.021 0.046* -0.041 
 (0.014) (0.024) (0.038) 
Obese -0.016 0.012 0.003 
 (0.017) (0.045) (0.043) 
Savings > €25,000 -0.023* 0.033 0.025 
 (0.013) (0.034) (0.042) 
Collective insurance 0.049*** 0.022 -0.167*** 
 (0.012) (0.029) (0.035) 
Insurer's discount at €500 voluntary deductible -0.000** -0.001* 0.002*** 
 (0.000) (0.000) (0.001) 
Alpha 0.004 0.058 0.000 
 (0.011) (0.042) (0.022) 
Year = 2010 0.004 -0.056** 0.037*   
 (0.008) (0.025) (0.021) 
Year = 2011 0.001 0.104*** 0.126*** 
 (0.009) (0.019) (0.027) 
Constant 0.073 1.862 1.331 
 (0.494) (1.553) (2.065) 
R-sqr 0.058 0.065 0.066 
N 2,752 1,421 2,534 
NxT 5,661 2,596 5,037 
Hausman test p-value 0.001*** 0.769 0.010*** 

Notes: The numbers in this table represent the results of three random-effects GLS regression specifications of Equation (3.1). 
The dependent variable for the first column (A) is 1 for those who have taken out complementary health insurance and 0 for 
those who have not. The dependent variable in the second column (B) is the natural log of total health insurance premiums per 
month. The dependent variable in the third column (C) is 0, 1, 2, 3 4 or 5, with 5 representing a voluntary deductible of 500 
euros. Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. For the personal background characteristics (from Age 
to Savings) we use the values at December of the year (t-1). 
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People who asses their own health to be relatively good also tend to be less insured, as can be 

expected. A good health lowers the expected benefits of (complementary) health insurance. Wealth 

related variables seem to be primarily insignificant, except for a weak relationship with savings. 

Lower complementary health insurance takeout for those with relatively substantial savings seems 

plausible.  

The only measure of risky behavior that has a significant relationship with complementary health 

insurance is smoking. Smokers tend to be less insured. The six education dummies (the reference point 

is primary school) give no clear picture, but those with intermediate vocational education seem to take 

out complementary health insurance more often, compared to those with only primary education.
39

 

The three year dummies (the reference point is 2009) do not show the downward trend in 

complementary health insurance that Vektis found on the population level over a longer period, but 

over the specific interval 2009-2011 Vektis does not show a clear trend either.  

 

Analysis B: Health Insurance Premiums 

Introduction 

In analysis A we looked at the take out of complementary health insurance. In this analysis we look at 

what people spent on total health insurance premiums per month. Of course these two variables are 

closely related. In fact, a regression specification with total health insurance spending as dependent 

variable and complementary health insurance as explaining variable would clearly show the expected 

relationships (and render several other explanatory variables insignificant, partly due to endogeneity). 

But because complementary health insurance policies come in many forms and price ranges, total 

health insurance spending contains valuable additional information that can be analyzed.  

To make a clean comparison of the total monthly health insurance premiums, we look at those who 

report they only pay the health insurance premiums for the basic policy for themselves, not for their 

partner and/or children. Nearly half of our panel reports also paying for their partner. A much smaller 

fraction reports also paying premiums for one or more children, probably because basic health and 

dental care for children below 18 is paid for by the government. Table 3.2, column B, presents the 

descriptive statistics for the analysis on health insurance premiums.  

                                                           
 

39
 We checked whether these results were sensitive to the inclusion or exclusion of the numeracy scores. The 

educational dummies become weakly jointly significant when numeracy is excluded (from p=0.1043 to 

p=0.0697). The significance of probability numeracy also increases a little if the educational dummies are 

excluded (from p=0.0271 to p=0.0202). Both variables are strongly correlated, as Table 3.1b showed, but they 

clearly have additional explanatory power in the relationships we research, as Peters et al. (2006) also concluded. 
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The selection of those only paying their own premiums causes a drop in observations of about 54 

percent. This selection also causes some predictable changes in the descriptive statistics, e.g. a lower 

average age (50 years), a lower percentage of couples and less children living at home. The percentage 

of women rises to 57. The share of homeowners drops below two thirds. The number of smokers is 

slightly higher, the number of daily drinkers slightly lower. The group with savings with a total value 

of over 25,000 euros is a few percent lower. The percentage that has taken out their health insurance 

through a collective has dropped to 53. 

Results 

Table 3.3, column B, shows the results of the random-effects GLS regression for this analysis. The 

dependent variable is the natural log of total health insurance premiums per month. Probability 

numeracy appears to have a statistically significant non-monotonic relationship with (the log of) total 

monthly health insurance premiums. This is comparable to what we found with complementary health 

insurance takeout. First, the monthly premiums seem to rise with probability numeracy and then, at the 

higher numeracy levels, they appear to fall again.
40

 The tipping point lies at a numeracy level of 8.1 

(on a scale from 0 to 13), as is also shown in Figure 3.1 in Appendix 3.2. This means that the majority 

of our sample (over two thirds) occupies the range in which the relationship between probability 

numeracy and monthly health premiums is negative.
41

 The estimates suggest that among those with the 

highest numeracy score (13) the total health insurance premiums per month are on average about 10% 

(or about 12 euro) lower than among those with a numeracy score of 8.
42

 

Again, we find a significant, non-monotonic relationship between age and monthly health insurance 

premiums. The age at which monthly health insurance premiums peak, seems to be around 58 years. 

Self-employed seem to pay higher health insurance premiums on average. The only other personal 

characteristics with a significant relationship with health insurance spending are household income 

and number of children living at home. Household income has a non-monotonic relationship with 

insurance spending. First insurance rises with income, then it falls. Households with larger numbers of 

children tend to spend less on health insurance on average. Somewhat surprisingly, other in analysis A 

established relationships between health insurance takeout and for example gender, self-assessed 

                                                           
 

40
 We checked whether this effect was driven by having taken out a complementary health insurance in the first 

place, because this is an important part of health insurance spending. But we find the same non-monotone 

relationship for both those with and those without complementary health insurance. Significance levels are 

lower, but that is also influenced by the smaller sample sizes. 
41

 Again, as a robustness check we also performed this analysis with respondents divided into quintiles, as shown 

in Table 3.1a. Regression results show the same inverted U shape, with a peak at the second quintile, thus at a 

relatively low level of numeracy. Such a peak between the 20th and the 40th percentile is consistent with our 

parametric results discussed above. 
42

 A one-sided ttest shows that this drop in health insurance premiums is significant (p=0.0181). Compared to 

those with numeracy levels from 7 to 9 the drop in health insurance premiums for those with a numeracy level of 

13 is strongly significant (p<0.0001). 
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health status or collective insurance do not show up in this regression analysis. The education 

dummies show no significant results either.
 43

 

There seems to be a slightly positive relationship between being a daily drinker and health insurance 

spending. Insurance spending is slightly lower for those whose insurer gives a larger discount for 

choosing the maximum voluntary deductible. The year dummies suggest a drop in total health 

insurance spending in 2010 with a subsequent rise in 2011. 

 

Analysis C: voluntary deductible in basic health insurance 

Introduction 

For everyone above 18 years there is a mandatory deductible per year within the basic health 

insurance. This mandatory deductible was 150/165/170 euro in 2009/2010/2011. On top of that, 

people can freely choose a voluntary deductible of 0, 100, 200, 300, 400 or 500 euro, irrespective of 

their deductible choice in previous years. A voluntary deductible of 500 euro typically means a 

premium discount of somewhat over 200 euro. Table 3.2, column C, presents some descriptive 

statistics on the panel data set we have constructed on voluntary deductibles. The differences with 

Table 3.2, column A, are caused by those who answered that they did not know their voluntary 

deductible, which leads to a drop in observations of about 11%. The effects on the descriptive statistics 

for the other variables are minimal. 

Results 

Table 3.3, column C, shows the results of the random-effects GLS regression on the voluntary 

deductible choice in the basic health insurance. The dependent variable ranges from 0 to 5, with 5 

representing a voluntary deductible of 500 euros. We find no significant coefficients for probability 

numeracy and its quadratic term, but they are jointly strongly significant (p= 0.0083). Effectively, 

these coefficients suggest a strongly negative relationship between numeracy and voluntary deductible 

choice over the range of numeracy scores from 1 to 13, as is also shown in Figure 3.1 in Appendix 3.2. 

High levels of probability numeracy thus coincide with a lower voluntary deductible.
44

 The estimates 

suggest that the average yearly voluntary deductible drops about 2 to 3 euro with each point on the 

probability numeracy scale. 

                                                           
 

43
 We again checked whether these results were sensitive to the inclusion or exclusion of the numeracy scores. 

The educational dummies remain jointly insignificant when numeracy is excluded (from p=0.8608 to p=0.8650). 

The joint significance of probability numeracy is also not affected if the educational dummies are excluded 

(from p=0.0549 to p=0.0580). 
44

 The robustness check with respondents divided into five quintiles also shows a drop in voluntary deductible 

choice with numeracy. The 20 percent with the lowest level of numeracy choose the highest voluntary 

deductible, consistent with our parametric results discussed above. 
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The relationship between age and the voluntary deductible does not seem to be significant either, 

based on this regression specification, which also includes a quadratic term for age. These coefficients 

are not even jointly significant (p= 0.1080). But they are both negative and when we estimate the 

equation without the quadratic term we do find a significant negative relationship between age and 

voluntary deductible choice (p=0.042), in accordance with the findings of Vektis (2013). Because the 

average (expected) health care costs rise significantly with age, this would be expected. This effect is 

also shown by the fact that people who asses their own health to be relatively good tend to accept 

more financial risk in the form of a higher voluntary deductible.  

We find that women are significantly less inclined to choose a voluntary deductible. Couples seem to 

choose a lower voluntary deductible on average too, but on the other hand the voluntary deductible 

appears to rise with the number of children in the household. That concerns the age group for which 

Vektis found a temporary rise in voluntary deductible as well. An explanation might be that people 

with children in the household are themselves in an age group with relatively low health costs and at 

the same time are the relatively healthy persons within their age group. Remember that the children are 

exempted from paying health insurance premiums or any kind of deductible. It might also have to do 

with the fact that households with more children ceteris paribus face a tighter budget constraint in the 

short run. A higher voluntary deductible would then help reduce their monthly spending on health 

insurance. 

Homeowners seem to choose a relatively higher deductible. Those who took out their health insurance 

collectively (e.g. through an employer, an association or trade union) on average have a lower 

voluntary deductible. Those whose health insurance company offers a relatively high premium 

discount at a voluntary deductible of 500 euros have higher deductibles on average. The education 

dummies suggest a slightly positive relationship between educational level and deductible choice.
 45

 

The year dummies seem to capture the trend that more people choose a positive voluntary deductible 

each year (Vektis 2011). 

Self-employed tend to choose a higher voluntary deductible. Smoking is slightly positively correlated 

with choosing a voluntary deductible, drinking and obesity seem to have little correlation with 

deductible choice. Alpha is, again, not significant, so overestimating small chances does not seem to 

have an impact on deductible choice either.  

 

                                                           
 

45
 In the case of the voluntary deductible the educational dummies actually become less jointly significant when 

numeracy is excluded (from p=0.0011 to p=0.0106). The joint significance of probability numeracy is even more 

negatively affected if the educational dummies are excluded (from p=0.0084 to p=0.0826). 
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3.5 Discussion  

 

In this study we examined whether the demand for health insurance is affected by the individuals' level 

of probability numeracy. We find that the relationship between probability numeracy and two out of 

three health insurance purchase decisions appears to be non-monotonic. Complementary health 

insurance takeout and total monthly expenditure on health insurance first rise with probability 

numeracy and then, at the higher numeracy levels, start to fall again. For the third health insurance 

purchase decision we find that high levels of probability numeracy coincide with a lower deductible 

choice in the Dutch universal health insurance. 

How do these results compare to the previously formulated hypothesis that less numerate individuals 

are less likely to deviate from the default choice? Can this explain the relationship we found between 

probability numeracy and health insurance purchase? 

Obviously, the status quo bias alone cannot explain the non-monotonic relationship that we found in 

two of our three analyses. The low level of health insurance purchase by the least numerate could be 

attributed to inertia, but for the subsequent drop in health insurance purchase from a certain 

intermediate level of numeracy another explanation is needed. This explanation might be ambiguity 

aversion, since this tends to raise the incentive to insure (Alary et al., 2013). When you are better 

capable of assessing the true risks you face, you can be more selective in your choices for what to 

insure and how much. When the less numerate perceive the risks they are confronted with as more 

ambiguous, they will on average choose higher health insurance. Ambiguity aversion has been linked 

to limited capabilities to deal with complexity and to bounded rationality before (see e.g. Halevy, 

2007; Al-Najjar and Weinstein, 2009). 

In the case of the voluntary deductible choice within the Dutch basic health insurance, the found 

relationship between numeracy and health insurance purchase can also not be explained by more status 

quo bias for the probability innumerate. The usual default currently is a zero voluntary deductible. Yet, 

the less numerate on average seem to choose a higher voluntary deductible.  

Because the Dutch basic health insurance is obligatory, choosing a positive deductible is effectively 

the only way to ‘un-insure’ to a certain extent. Possibly, this relatively high interest in ‘un-insuring’ is 

due to the inability of the very innumerate to appreciate what insurance is and why you should pay 

money for it. If a person does not see a utility difference between being insured and not being insured, 

it may be an attractive strategy to simply go for the cheapest option (at least in the short term). Since 

insurance typically comes at a direct cost this implies that the very innumerate will buy as little 

insurance as possible (irrespective of the default). An alternative explanation might be that there is a 

relation between numeracy and classification errors. We find relatively high levels of voluntary 
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deductibles in our sample, which could be due to mistakes. Because of the fact that the percentage 

with a voluntary deductible within the population is relatively low, random mistakes in reported 

deductible choice will automatically lead to an overestimation on average. If these mistakes are not 

random and especially the less numerate people have a higher tendency to state incorrectly that they 

have taken out a voluntary deductible, this would bias our estimates. Such a bias could also help 

explain the relationship we find. Those who report that they do not know their voluntary deductible 

are on average significantly less numerate, which supports this hypothesis. Yet, the percentage of 

people with a voluntary deductible in our sample is over twice as high as the population average at 

each numeracy level, so the more numerate also seem prone to classification error here. 

The combination of avoiding health insurance by the least numerate and ambiguity aversion could 

explain the non-monotonic relationship that we found between probability numeracy and health 

insurance. Admittedly, this explanation is constructed ex post, and rather speculative. An assessment 

of its validity and generalizability would require further study. The hypothesis would then be that a 

minimal level of numeracy is needed to have an interest in purchasing insurance at all. Health 

insurance purchase will peak at a numeracy level at which people are able to see the value in insurance 

but are unable to make reasonable risk assessments. At excess of that level of numeracy, people 

become more and more able to determine the actual level of risk instead of experiencing a state of 

ambiguity. That would allow them to choose a better aimed – and on average lower – level of 

insurance. 

On a more general note, optimizing one’s health insurance purchase decisions is not an easy task. And 

neither is assessing whether respondents are making the optimal choice in an observational study like 

the one we performed. As we stated in the introduction, insurance purchase is a financial decision in 

the face of uncertainty, based on individual risk assessments and risk preferences. We have measures 

and proxies for numeracy skills, risk preferences and (self-assessed) health status in our dataset, but 

other private (health) information remains unknown to us. This means our results could be affected by 

unobserved heterogeneity. Buying (substantial) complementary health insurance is sensible if you 

expect to need e.g. (substantial) dental care or physiotherapy in the coming year. And foregoing a 

voluntary deductible is the right choice if you expect hospitalization. But otherwise you might be 

squandering money. To the extent that these circumstances are independent of one’s probability 

numeracy, they should not influence our results too much. But if, for example, lower numeracy 

coincides with more unobserved health issues, higher insurance would not necessarily indicate over-

insurance for these groups. More experience with health care consumption might also make them 

more informed about the health care costs they could expect in future years. That would not make 

probability numeracy endogenous, as it would not influence test results from the probability numeracy 

questionnaire in Table 3.4, but it would mean that the less numerate could theoretically have more 

realistic believes about the true health risks they face (regardless of their ability to correctly use this 
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information). Actual health expenses at the end of the year could be a useful indicator for the quality 

of the ex-ante health insurance purchase decision. However, this information is not available in our 

dataset. But even those real expenses could lead to biased conclusions, e.g. because a suboptimal ex 

ante decision that resulted in under-insurance could be followed by suboptimal (i.e. irrational) health 

care avoidance. 

For policy makers it is relevant to know if they can expect this non-monotonic relationship between 

numeracy and health insurance purchase to occur. Certain forms and levels of health insurance can be 

efficient from a private perspective as well as from a collective perspective. Commercial parties have a 

natural incentive to help people overcome inertia and buy health insurance (at least in the case of the 

relatively good risks), but they will not necessarily feel the need to prevent people from over-insurance 

because of low numeracy and ambiguity aversion. This would present policy makers with a challenge. 

Their goal should be to get people to be both active and selective in their health insurance purchase 

decisions. Though Gaurav et al. (2011) showed that financial training could help people to overcome 

inertia, whether financial training can also help diminish ambiguity aversion and thus lower over-

insurance by the less numerate could be a another subject for further study. 
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Appendix 3.1: LISS panel data – studies and variables used 

 

1 - Background Variables (December 2008-2011) 

age, gender, couple, number of children in the household, homeowner, self-employed, net 

household income, education 

2 - Health: Liss Core Study - wave 3 (November 2009) through wave 5 (November 2011) 

Analysis A: complementary health insurance (yes/no) 

Analysis B: health insurance premiums, in log(euro per month) 

Analysis C: voluntary deductible (0, 100, 200, 300, 400, 500 euro) 

self-assessed health status, smoking, drinking, bmi, collective/individual health insurance, who 

pays premiums for whom 

9 – Assets: Liss Core Study – wave 1 (June 2008) and wave 2 (June 2010) 

 savings (total value current accounts, savings accounts, etc. is over 25.000 euro 

 (yes/no)) 

33 - Disease Prevention (September 2008) 

Probability Numeracy (scale from 0 to 13, see Appendix 3.2) 

 Alpha’s (under/overestimating small probabilities) 

 

38 - Measuring Higher Order Risk Attitudes of the General Population (December 2009) 

 risk aversion, prudence, temperance 

49 - Commercial Opportunities (August 2010) 

 risk attitude (financial) 

 

More information about the LISS panel can be found at: www.lissdata.nl.   

http://www.lissdata.nl/
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Appendix 3.2: Probability numeracy scale 

 

Table 3.4: Probability numeracy – questions 

 Question Data type Correct answer % correct 

1 Imagine that we roll a fair, six-sided die 1,000 times. Out of 
1,000 rolls, how many times do you think the die would come up 
even (2, 4, or 6)? In ... out of 1000 times. 

Numeric 
(0..1000) 

500 64.4% 

2 In the BIG BUCKS LOTTERY, the chances of winning a $10.00 
prize are 1%. What is your best guess about how many people 
would win a $10.00 prize if 1,000 people each buy a single ticket 
from BIG BUCKS? 

Numeric 
(0..1000) 

10 75.4% 

3 In the ACME PUBLISHING SWEEPSTAKES, the chance of 
winning a car is 1 in 1,000. What percent of tickets of ACME 
PUBLISHING SWEEPSTAKES win a car? ...% of the tickets 

Numeric 
(0..100) 

0.1 52.4% 

4 Which of the following numbers represents the biggest risk of 
getting a disease? (1 - 1 in 100, 2 - 1 in 1000, 3 - 1 in 10) 

1,2,3 3 76.8% 

5 Which of the following represents the biggest risk of getting a 
disease? (1 - 1%, 2 - 10%, 3 - 5%) 

1,2,3 2 82.3% 

6 If Person A’s risk of getting a disease is 1% in ten years, and 
Person B’s risk is double that of A’s, what is B’s risk? 

Text "2%", "1/50", etc. 83.2% 

7 If Person A’s chance of getting a disease is 1 in 100 in ten years, 
and Person B’s risk is double that of A, what is B’s risk? 

Text "2 in 100", "2%", etc. 78.2% 

8 If the chance of getting a disease is 10%, how many people would 
be expected to get the disease? Out of 100...people will get the 
disease 

Numeric 
(0..100) 

10 91.5% 

9 If the chance of getting a disease is 10%, how many people would 
be expected to get the disease? Out of 1000...people will get the 
disease 

Numeric 
(0..1000) 

100 89.9% 

10 If the chance of getting a disease is 20 out of 100, this would be 
the same as having a ... % chance of getting the disease. 

Numeric 
(0..100) 

20 73.1% 

11 The chance of getting a viral infection is .0005. Out of 10,000 
people, about how many of them are expected to get infected? ... 
out of 10,000 people 

Numeric 
(0..10000) 

5 61.0% 

12a What do you think is the chance that tomorrow it will be cloudy 
where you live? 

Numeric 
(0..100) 

    

12b What do you think is the chance that tomorrow it will be cloudy 
and rain where you live? 

Numeric 
(0..100) 

P(12a)≥P(12b) 87.1% 

13a What do you think is the chance that you will still be alive 10 
years from now? a 

Numeric 
(0..100) 

    

13b What do you think is the chance that you will still be alive 20 
years from now? a 

Numeric 
(0..100) 

P(13a)≥P(13b) 95.2% 

a Half of the respondents received the opposite question: the chance of having died 10 and 20 years from now. The respective 
answers were judged accordingly. 
Source: Carman and Kooreman (2014) and authors’ calculations on LISS panel. 
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Figure 3.1: Health insurance purchase by probability numeracy 
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Notes: These graphs show the relationship between probability numeracy and the three measures of health insurance we 

study, over the observational period 2009-2011. It shows the bivariate (observational) relationship and the fitted relationship 

from two multivariate regression equations: one were we added a quadratic term of probability numeracy and one were we 

included the individual probability numeracy dummies. 
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4. Tattoos, life style and the labor market  

 

Abstract 
46

 

Placing a tattoo is a choice with potentially significant and long-lasting social and economic 

consequences. In this study we look at the factors determining the decision to place a tattoo and 

combine this with several outcomes, such as income and employment status, living together with a 

partner, (perceived) health and substance use. The analyses are based on unique panel data of a 

representative sample of Dutch individuals. The tattooed population differs significantly from the non-

tattooed population on a wide range of characteristics. The first part of our analysis describes the 

number, timing, location, size and visibility of tattoos. In the second part we use fixed effects and 

instrumental variables analysis to explore the effect of (aspects of) tattoos on the above mentioned 

outcome measures. Our analyses suggest less favorable outcomes for people with (very visible) 

tattoos, though especially in the case of the labor market, the relationships are relatively weak. 

 

4.1 Introduction 

 

Various aspects of physical appearance – both objective characteristics like height and more subjective 

characteristics such as beauty – have been shown to influence labor market outcomes (Hamermesh and 

Biddle, 1994; Watkins and Johnston, 2000; Harper, 2000). A person’s natural features and the way he 

or she is clothed and groomed can have an effect on hiring, firing and promoting decisions of 

employers, possibly through direct preferences or through an (assumed) relationship with productivity. 

Natural features like height and beauty are largely exogenous and can only be changed to a certain 

extent and/or at high costs. One’s clothing style, on the other hand, can be changed radically overnight 

and can be used as an identity signaling device. 

A specific example of identity signaling is placing a tattoo (Akerlof and Kranton, 2000; Fryer and 

Jackson, 2008). A tattoo is a permanent ink decoration on the skin. Techniques for removing tattoos 

have substantially improved, but even with the latest laser treatments the procedure is still painful, 

costly and not always (completely) successful. This means most people effectively make a life time 

decision when they choose to have a tattoo. Tattoos are widespread and growing in number, yet still 

controversial. Between 10 and 20 percent of the American population is estimated to have a tattoo – 

                                                           
 

46
 This chapter is based on joint work with Peter Kooreman and Jan Potters. A version of this chapter appeared 

as IZA Discussion Paper, no. 9675. 
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with peaks up to 40 percent of those in their thirties - increasingly including mainstream, middle class 

individuals (Roberts, 2012; Brallier et al., 2011). For specific, potentially influential, subgroups these 

percentages can be much higher still. For example, the overall tattoo percentage of NBA players has 

been over fifty percent every season in the period 2010-2014 ("NBA Tattoos", 2015).  

By marking their skin, the tattooed actively identify and position themselves in a particular way, 

privately and/or publicly, depending on the visibility of their tattoo. This is a choice with potentially 

significant economic and social consequences. Despite the fact that tattoos seem to become more and 

more common, a tattoo remains a justified reason in the eye of large parts of society, including people 

in supervisory roles, for being denied employment (e.g. Bekhor et al, 1995; Brallier et al., 2011). 

Doleac and Stein (2013) show that online market outcomes suffer when the seller displays a wrist 

tattoo. Harger (2014) finds higher recidivism for inmates with visible tattoos, possibly due to worse 

employment opportunities. 

Besides job market perspectives, research has also focused on the potential relationship between 

tattoos and (mental) health and deviant behavior (Roberts, 2012). For example, Stirn et al. (2006) find 

that tattooing is significantly correlated with the perception of reduced mental health and both 

tattooing and body piercing are correlated with significantly increased sensation-seeking behavior. 

Mocan and Tekin (2006) show that having a permanent tattoo is associated with a higher propensity to 

commit crime. Putnins (2002) finds significant positive correlations between having a tattoo and 

aggression and substance use. 

In this study we look at the factors determining the decision to place a (visible) tattoo and relate this to 

several relevant outcomes, such as income and employment status, (perceived) health and substance 

use. Not all of these relationships are plausibly causal. Some personal characteristics will help explain 

why someone chooses to place a tattoo and those characteristics are likely to play a role in many other 

choices and socioeconomic or health outcomes too. A causal relationship between having a (visible) 

tattoo and certain socioeconomic outcomes is most plausible through the interaction with other people 

who may have a (dis)taste for it. We will examine these relationships with fixed effects and 

instrumental variable analyses. However, the distribution of (visible) tattoos is far from random and 

possible ways to approximate an experiment on this subject quickly run into practical and/or ethical 

restrictions. This limits the potential for assessing causal effects.  
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4.2 Data 

 

The analyses are based on data from a variety of surveys of the Longitudinal Internet Studies for the 

Social sciences (LISS) panel administered by CentERdata (Tilburg University, The Netherlands). The 

LISS panel is a representative sample of Dutch individuals. The panel is based on a true probability 

sample of households drawn from the population register. Households participate in monthly internet 

surveys. If they could not otherwise participate they are provided with a computer and Internet 

connection. The panel is in full operation since October 2007. Background variables like age, gender, 

household composition, education and several income measures are updated at regular time intervals 

by one member of the household. A longitudinal survey is fielded in the panel every year, covering a 

large variety of domains including work, education, income, housing, time use, political views, values 

and personality. The panel also contains a number of separate unique studies on a range of subjects, 

like measuring disease prevention, time use and consumption, or risk attitudes. This paper combines 

information from several of these studies (see Appendix 4.1 for an overview). 

For the purpose of this study we developed an extra questionnaire on the prevalence of tattoos and 

piercings, which was presented to the LISS panel members in May 2013.
47

 We received 5,215 

completed questionnaires out of 6,433 (a response of 81.1%).
48

 The questions focused on objective 

characteristics like the number of tattoos, the year of placement, location, size and visibility. When 

people indicated to have three or more tattoos, we only collected detailed information on their first and 

last tattoo. 

Descriptive statistics 

Almost 10% of the panel members indicated having one or more tattoos (N=512). Figure 4.1 shows 

the dispersion of these tattoos over the separate parts of the body. The favorite location for a tattoo is 

the upper arm (of those individuals with one or more tattoos almost 40 percent has a tattoo on the 

upper arms), closely followed by the back and/or belly. Because one person can have one or more 

tattoos spread over more than one part of the body, the total adds up to more than 100 percent.  

 

                                                           
 

47
 In our questionnaire we also asked whether our respondents had any piercings. Women have (ear) piercings 

much more often than man, but piercings other than through the ears are relatively rare for both genders. An 

important difference between tattoos and piercings is that most piercings are relatively easily removed or hidden, 

if desired. Respondents indicated that almost none of the piercings other than through the ears are normally 

visible to everyone and cannot be removed or hidden (N=17). Therefore, we do not include these data in our 

further analyses. 
48

 The non-response was somewhat higher among the young, the higher educated, women, those with a non-

western background and those living in the more urban areas. 
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Figure 4.1: Location of tattoos, among those with a tattoo (N=512) 

 

 

Source: authors’ calculations on LISS panel. Note: adds up to more than 100%, because a tattoo can cover more than one 
location 

 

For several of the potential effects we are interested in, the visibility of the tattoos is a fundamental 

characteristic. For example, an employer who is considering a job applicant can only take a tattoo into 

account if he is aware of its existence. Through our questionnaire we gathered information on the 

subjective visibility of the tattoos for others. We consider tattoos to be subjectively visible when the 

respondent indicated that ‘the tattoo is normally visible to everyone’. The most visible tattoos are 

those placed on the face, head, neck or hands. We will classify those tattoos as objectively visible.
49

 

To correct for the more inconspicuous tattoos, like certain forms of permanent make-up, we subtract 

those objectively visible tattoos that are not also reported as subjectively visible (n=8). The correlation 

between the subjectively and objectively visible (type I) tattoos is 0.63 (p-value < 0.0001). Table 4.1 

summarizes the data on visibility level. 

 

 

                                                           
 

49
 We considered, in accordance with Harger (2014), to differentiate between two levels of objective visibility: 1) 

tattoos that are visible even when the individual is wearing a suit and 2) tattoos that are visible when employees 

can wear a T-shirt and/or shorts. Because so many tattoos are placed on arms and legs, we found the second level 

of objective visibility to be insufficiently discriminating to include it in our analyses.  

Neck: 2.3% 

Forearms: 23.2% 

Feet: 6.6% 

Upper legs: 2.0% 

Head/face: 7.4% 

Hands: 4.5% 

Upper arms: 39.6% 

Back/belly: 32.6% 

Lower legs: 14.8% 

Other: 15.2 % 
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Table 4.1: Visibility level 

 Number of persons Percentage of tattooed population 

All tattoos 512 100% 

o/w subjectively visible 146 29% 

o/w objectively visible a 59 12% 

Source: authors’ calculations on LISS panel. a Number and percentage cannot be deduced from Figure 4.1, because one person 

can have tattoos at multiple locations 

 

We also inquired about the size of the tattoos. We define tattoos that cannot be fully covered with one 

hand as big tattoos. Just over 26% (134 out of 512) indicate they have one or more big tattoos. This 

percentage increases from 11% of people with only one tattoo to over 56% of people with three or 

more tattoos. A regression of the number of tattoos on whether or not the first tattoo was big suggests 

that if the first tattoo is big, there is a (statistically significant) higher chance that more tattoos will 

follow. Also, later tattoos are more often big tattoos.  

Over 40% of tattoos contain not just black ink but also color(s). About a quarter of the tattoos contains 

text, often names. Frequently mentioned tattoo images are animals (butterflies), hearts, stars, crosses 

and tribal or Keltic motives. Many tattoos symbolize themes like love and family, freedom and 

religion. Several respondents indicate that their tattoo is linked to an important life event, either 

positive (like the birth of a child) or negative (like the loss of a loved one). Respondents were also 

asked whether some people could find the text or image of the tattoo offensive to a certain extent. Just 

over 6% (33 out of 512) indicate they have a more or less shocking tattoo. This percentage increases 

from 3% of people with only one tattoo to almost 13% of people with three or more tattoos. Later 

tattoos are more often shocking. 

Because we have information on both the age of our respondents and the year in which they placed 

their first tattoo, we can make an age-cohort graph of the prevalence of tattoos in our panel. Figure 4.2 

shows that, at all ages, each cohort has more tattoos than the previous cohorts. 
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Figure 4.2: Age-cohort graph of prevalence of tattoos 

Source: authors’ calculations on LISS panel. 

 

Obviously, the presence of a tattoo is not randomly distributed among the LISS panel. The tattooed 

population differs significantly from the non-tattooed population on a range of characteristics. Table 

4.2 shows some descriptive statistics for both groups, on the condition that they are either part of the 

labor force or disabled, so that our labor market analyses are not clouded by e.g. pensioners, 

housekeepers and students. 

The table shows that the tattooed population is not only younger on average (as was already indicated 

by Figure 4.2), but – based on simple two-sided t-tests – also is more often disabled or blue-collar 

worker, is less often cohabiting, has fewer children in the household, is less often homeowner, lives in 

a more urban area, is lower educated, more often visited a psychiatrist or psychologist during the last 

12 months, is more often obese, has a poorer self-assessed health status, more often smokes, used 

sedatives, soft drugs, XTC or hard drugs last month, felt anxious, down or depressed during the past 

month and less often felt peaceful or happy during that period, and is more willing to take risks in 

several domains. Appendix 4.2 contains a range of additional descriptive statistics on health (Table 

4.9) and religion and politics (Table 4.10). These tables confirm that the tattooed population is health-

wise at a disadvantage and shows that they are substantially less religious (especially less protestant), 

less conservative on family and ethical issues, have less confidence in (governmental) institutions, 

more often vote for populist parties and are less open to immigration. 
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Table 4.2: Descriptive Statistics 

 Has no tattoos Has tattoo(s)  

Variables Obs Mean Obs Mean t-test sign.A 

Gross personal income (month) 2412 € 2,603 357 € 2,411 - 
Labor force status      

 wage-employed (d) 2560 0.78 385 0.76 - 

 in family business (d) 2560 0.02 385 0.01 ** 

 self-employed (d) 2560 0.08 385 0.06 - 

 unemployed (d) 2560 0.05 385 0.07 - 

 disabled (d) 2560 0.06 385 0.10 *** 

Blue-collar worker (d) 2347 0.20 338 0.32 *** 
Age 2560 46.30 385 42.28 *** 
Female (d) 2560 0.50 385 0.51 - 
In relationship (d) 2445 0.82 359 0.82 - 

 o/w cohabiting (d) 1994 0.92 294 0.88 ** 

Number of children in household 2560 1.01 385 0.90 * 
Homeowner (d) 2560 0.79 385 0.66 *** 
Urban character (0=not,4=very strongly) 2549 2.00 385 2.16 ** 
Of Dutch origin 2513 0.89 377 0.86 - 
Highest level of education with diploma      
 primary school (d) 2552 0.04 384 0.07 ** 

 intermediate secondary education (d) 2552 0.17 384 0.33 *** 

 higher secondary education (d) 2552 0.08 384 0.07 - 

 intermediate vocational education (d) 2552 0.29 384 0.35 ** 

 higher vocational education (d) 2552 0.29 384 0.14 *** 

 university (d) 2552 0.12 384 0.04 *** 
Visited physician last year (d) 2278 0.63 335 0.65 - 
Visited physician last year (#) 2278 1.78 335 1.95 - 
Visited psychiatrist or psychologist last year (d) 2278 0.08 335 0.13 *** 
Visited psychiatrist or psychologist last year (#) 2278 0.68 335 1.97 *** 
Height (cm) 2288 175 336 175 - 
Obese (d) 2284 0.13 336 0.18 ** 
Self-assessed health status (1=poor,5=excellent) 2290 3.15 336 3.00 *** 
Smoker (d) 2286 0.16 335 0.38 *** 
Daily drinker (d) 2286 0.12 335 0.11 - 
Substance use      

 sedatives (d) 2286 0.027 335 0.060 *** 

 soft drugs (d) 2286 0.015 335 0.078 *** 

 XTC (d) 2286 0.003 335 0.012 ** 

 hallucinogens (d) 2286 0.000 335 0.000 - 

 hard drugs (d) 2286 0.003 335 0.027 *** 

Mood (1=never,6=continuously):      

 anxious 2288 1.99 336 2.14 ** 

 down 2288 1.63 336 1.77 ** 

 peaceful 2288 4.23 336 3.98 *** 

 depressed 2288 2.00 336 2.13 ** 

 happy 2288 4.23 336 4.10 ** 

Willingness to take risks (0=highly risk averse, 
10=fully prepared to take risks):     

 

 in general 899 4.88 123 5.13 - 

 in financial matters 899 3.74 123 4.20 ** 

 in your occupation 899 5.30 123 5.67 * 

 during leisure and sport 899 5.91 123 6.39 ** 

Source: authors’ calculations on LISS panel. Notes: year=2013, respondents are part of the labor force or disabled, (d) = 
dummy variable, A two-sided p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

Instrumental Variable analysis: The number of licensed tattoo shops in the vicinity 

Having a tattoo is likely to be an endogenous explanatory variable in our analyses. We will use both 

individual fixed effects models and instrumental variables in our efforts to mitigate the endogeneity 

problem. As an instrumental variable for placing a tattoo, we will use the number of licensed tattoo 

shops in the vicinity of the respondent’s dwelling for each year that we observe them in our panel. We 

conjecture that, conditional on neighborhood or district specific fixed effects, the proximity of licensed 

tattoo shops does not directly affect our outcomes of interest. Note that controlling for household fixed 
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effects implies controlling for neighborhood fixed effects, given that only 1% of households moves to 

a different region (i.e. a different 2-digit postal code) per year in our sample. 

As of 2007, each tattoo and/or piercing shop in the Netherlands is required by law to have a license 

and to conform to rules of hygienic working. Permanent make-up and cosmetic tattoos also fall under 

the tattoo regulation. It is illegal to apply a tattoo or piercing to anyone below the age of 12 (except for 

a piercing in the earlobe). Children between the age of 12 and 16 can get a tattoo or piercing, but only 

with parental consent and in the presence of the parent(s), and placing a tattoo on their head, neck or 

hands is prohibited. Beyond the age of 16 it is a fully individual choice. A shop that does not abide to 

these rules can lose its license. 

Through the Dutch National Institute for Public Health and the Environment (RIVM) we collected a 

complete list of licensed tattoo shops by 6-digit postal code in the Netherlands in the period 2007-

2013. We combined this with the 4-digit (district) and 2-digit (region) postal code information of the 

LISS panel members to determine the number of available licensed tattoo shops in their direct vicinity 

per year. Figure 4.3 shows the distribution of 2-digit postal codes over the Netherlands, and 4-digit 

codes over Amsterdam. 

 

Figure 4.3: Distribution of 2-digit (region) and 4-digit (district) postal codes in the Netherlands 

 

 

The number of licensed tattoo shops in the Netherlands almost tripled in the period 2007-2013, from 

258 to 744. During this period about 81 percent of our survey sample lived in a district (4-digit postal 

code) without a licensed tattoo shop and about 1 percent lived in a district with 3 or more of such 

shops. Almost everyone had at least one shop available in the region (2-digit postal code), with 10 
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percent having 15 or more shops in the region. However, as many of our respondents had their first 

tattoo placed before 2007, we can only observe somewhat over 20% of the individuals within our 

panel dataset at or before the year they took their first tattoo. This is an inevitable limitation of our 

instrument, it is not available before 2007. 

 

4.3 Empirical results 

 

We are interested in the potential effects of tattoos on the different domains of life, in particular work, 

social life and health. We estimate several variations of the following basic model: 

titititi XTattoofOutcome ,

'

,,, ),(       (4.1)   

Here, i refers to the respondent and t to the year of observation. We consider a selection of outcome 

measures and three measures for the presence of one or more (visible) tattoos. We make use of a range 

of control variables (X’), such as age, gender and education. Because our questionnaire on the 

prevalence of tattoos in the LISS panel was fielded in May, we use as much as possible the 

observations of all variables in May of each year. Yet, for many variables, including the moment of 

placement of tattoos, we only have information on the year, not the month. To ensure that the placing 

of the tattoo precedes the outcome measure we observe, we will also estimate our models with the 

lagged explanatory variable Tattooj,t-1 (instead of Tattooj,t).  

As discussed in the data section, we focus here on those who are part of the labor force or disabled, to 

prevent groups like pensioners, students and housekeepers from influencing the results. With this 

selection we have 408 out of 3,304 individuals left who at some point have at least one tattoo. Of those 

408 we observe 47 in our available panel period (2008-2013) before they place their first tattoo. The 

analysis is done at the individual level, but in almost half of the cases one or more other household 

members are also included in the analysis, so we use clustered standard errors at the household level. 

Having or placing a tattoo 

Table 4.3 shows the first stage regression results of six GLS regressions, with a dummy for having a 

tattoo at year t as the dependent variable and a set of standard independent (control) variables. In our 

IV regressions – and thus also in these first stage regressions – we do not cluster standard errors, 

because we already control for a household specific effect through our instrument. However, if we 

would use clustered standard errors in the first stage regressions, our instrument would only be 

(weakly) significant in the first of the six specifications shown in Table 4.3.  
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Table 4.3: Regression results for having (RE) or placing (FE) a tattoo, 2008-2013 

      RE       FE  

 
All 
 

    Men 
< 45 yrs 

Women 
< 45 yrs 

All 
 

    Men 
< 45 yrs 

Women 
< 45 yrs 

Number of licensed tattoo shops in the region 0.001*** 0.001 0.002*** 0.001*** 0.001 0.002*** 
 (3.53) (1.50) (3.09) (2.86) (1.56) (2.88)    
Age 0.011*** -0.005 0.022*** 0.010*** -0.008 0.018*** 
 (6.89) (-0.99) (3.55) (6.18) (-1.45) (2.72)    
(Age)2 * 0.001 -0.086*** 0.134* -0.247*** -0.075*** 0.165** -0.180**  
 (-5.05) (1.77) (-2.78) (-4.27) (2.16) (-1.97)    
Born in 1940-1949 (d) 0.027      -      -      -      -      - 
 (0.28)      -      -      -      -      - 
Born in 1950-1959 (d) 0.068      -      -      -      -      - 
 (0.71)      -      -      -      -      - 
Born in 1960-1969 (d) 0.149      -      -      -      -      - 
 (1.54)      -      -      -      -      - 
Born in 1970-1979 (d) 0.241** 0.062** 0.110***      -      -      - 
 (2.48) (2.11) (3.50)      -      -      - 
Born in 1980-1989 (d) 0.271*** 0.044 0.166***      -      -      - 
 (2.76) (1.15) (4.34)      -      -      - 
Born after 1990 (d) 0.283*** -0.018 0.238***      -      -      - 
 (2.74) (-0.27) (3.61)      -      -      - 
Female (d) -0.004      -      -      -      -      - 
 (-0.34)      -      -      -      -      - 
Urban character 0.004* 0.003 0.007 0.002 -0.001 0.009    
 (1.90) (0.71) (1.29) (0.82) (-0.22) (1.42)    
Of Dutch origin (d) -0.019 0.038 -0.056      -      -      - 
 (-1.12) (1.09) (-1.54)      -      -      - 
Educ(2) – Intermediate secondary (d) 0.016 -0.008 0.066** 0.004 -0.003 0.006    
 (1.50) (-0.35) (2.11) (0.35) (-0.14) (0.16)    
Educ(3) – Higher secondary (d) -0.068*** -0.151*** -0.060* -0.048*** -0.113*** -0.067*   
 (-5.22) (-5.27) (-1.89) (-3.32) (-3.55) (-1.90)    
Educ(4) – Intermediate vocational (d) -0.010 -0.040* 0.025 0.006 -0.004 0.020    
 (-0.93) (-1.70) (0.87) (0.48) (-0.17) (0.63)    
Educ(5) – Higher vocational (d) -0.045*** -0.103*** -0.017 0.004 -0.044 0.034    
 (-3.91) (-3.92) (-0.58) (0.28) (-1.47) (1.06)    
Educ(6) – University (d) -0.076*** -0.140*** -0.047 -0.021 -0.070** -0.026    
 (-5.37) (-4.74) (-1.41) (-1.26) (-2.07) (-0.65)    
Constant -0.330*** 0.151 -0.396*** -0.200*** 0.246** -0.268**  
 (-3.22) (1.37) (-3.20) (-4.77) (2.38) (-2.27)    
       
R-sqr 0.042 0.048 0.026 0.005 0.016 0.000 
N 3221 776 866 3221 776 866 
NxT 14609 3105 3410 14609 3105 3410 

Notes: The numbers in this table represent the results of six GLS regression specifications, where the dependent variable is a 
dummy, which is 1 if someone has one or more tattoos in year t and 0 otherwise. Respondents are part of the labor force or 
disabled, (d) = dummy variable, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

The first three columns of Table 4.3 contain the results of random effects analyses over the period 

2008-2013, first for all observations, then separately for the men and women below the age of 45. In 

the first specification we find a small but strongly significant correlation between having a tattoo and 

our instrument: the number of licensed tattoo shops in the region. The relationship between having a 

tattoo and age is hump shaped, while the 10 year cohort dummies show a strong increase in tattoos 

over time, as was shown before in Figure 4.2. Gender and being of Dutch origin have no significant 

relationship with having a tattoo, but tattoos are somewhat more widespread in the more urban areas. 

Tattoo prevalence is lower among the higher educated. All these findings are in line with Table 4.2. 

The separate analyses for the men and women below the age of 45 show the (strongly) significant 

relationship with the number of licensed tattoo shops in the region only for the women. Interestingly, 

the age and cohort effects for tattoos we found for the total population also seem largely driven by the 

effects for women, while the education effects seem much stronger for men. 
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The last three columns show the results of fixed effects regressions over the same period, which 

effectively show the relationship between placing a tattoo and our control variables. Most of the 

control variables are not or only to a certain extent time variant, which considerably limits the 

potential for significant relationships. Our instrument again shows a small, but strongly significant 

relationship with having a tattoo for the total sample and for the women below 45, but not for the men 

below 45.  

Work 

As we discussed in the introduction, there are reasons to believe that having one or more (visible) 

tattoos could have a negative impact on labor market outcomes. In this section we will look at the 

potential impact of tattoos on income and employment status.  

The first indicator we look at is (the log of) gross personal income per month.
50

 As income is strongly 

related to gender, we analyze the effects on income separately for men and women (following e.g. Van 

Ours, 2004). Also, we focus our analyses on respondents below the age of 45, because an impact of 

tattoos on the development of income is less plausible at higher ages, when many will already have a 

permanent position. These selections, and the fact that income data is not available for the year 2008, 

leads to lower sample sizes than in the other regression analyses. Table 4.4a shows the primary results 

for men below the age of 45 of 6x5 separate regression analyses. Here, the dependent variable is the 

log of gross personal income per month. A dummy for having a tattoo and the control variables shown 

in Table 4.3 are used as independent variables. The table only shows the coefficient, t-statistic and 

significance level of the tattoo dummies. Regressions A1-3 show the regressions on having a (visible) 

tattoo now. Regressions B1-3 show the same analyses, but with a lagged (visible) tattoo variable, to 

make sure that the income we observe was earned while the tattoo was present. The first column (1) 

shows the bivariate relationship between income and having a (visible) tattoo, without using the other 

controls. The second column (2) shows the effect of adding the other controls. The third column (3) 

shows the results of a fixed effects regression specification. The last two columns show the results of a 

random effects (4) and fixed effects (5) IV specification, respectively. 

The bivariate regression results (1) shown in Table 4.4a suggest no significant relationship between 

having a tattoo and earned income. Including our list of control variables (2) suggest a mostly negative 

relationship, but it is only significant for the subjectively visible tattoos. The fixed effects regressions 

(3) show a stronger and more significant negative relation between tattoos and income, where the 

more visible tattoos seem to have a bigger impact. These estimates suggest that placing a tattoo leads 

to a drop in income of about 12 to 29 percent. Yet, the number of observations for especially the 

                                                           
 

50
 To prevent the observations with zero income from dropping out, we add 1 to the income before we take the 

log of it.  
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objectively visible tattoos is very limited, as is shown by the fact that the lagged version of that 

variable could not be estimated. The coefficients of the IV analyses are shown here for consistency, 

but the first stage results suggested that this instrument is not valid for men below the age of 45.  

Table 4.4a: Regression results for income – men below the age of 45, 2009-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo 0.012 -0.049 -0.182* -10.720* -10.721 
 (0.17) (-0.69) (-1.74) (-1.88) (-1.59)  
      
A2) Has a subjectively visible tattoo -0.050 -0.155** -0.190*** -5.343 -12.903 
 (-1.20) (-2.45) (-2.62) (-0.58) (-1.48) 
      
A3) Has an objectively visible tattoo -0.058 -0.090 -0.294*** -31.706* -31.704 
 (-0.59) (-0.81) (-5.09) (-1.69) (-1.43) 
      
Controls No Yes Yes Yes Yes 
      
NxT 2543 2464 2464 2464 2464  
      
B1) Has a tattoo (t-1) -0.007 -0.088 -0.120** -3.706 47.204 
 (-0.10) (-1.27) (-2.07) (-0.12) (0.38) 
      
B2) Has a subjectively visible tattoo (t-1) -0.026 -0.095 -0.114* -21.301 -29.337 
 (-0.71) (-1.50) (-1.87) (-0.77) (-0.83) 
      
B3) Has an objectively visible tattoo (t-1) 0.046 0.077      - 386.956      - 
 (0.78) (0.50)      - (0.29)      - 
      
Controls No Yes Yes Yes Yes 
      
NxT 2329 2258 2258 2258 2258 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is the log of gross personal income per month. The estimates shown belong to the dummy indicators for the time-
varying presence of (subjectively or objectively visible) tattoos. The variables shown in Table 4.3 were used as controls. 
Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

Table 4.4b shows the primary regression results for women below the age of 45. Here, almost all 

results are insignificant. Only the fixed effects estimates for objectively visible tattoos show a 

significant negative relationship with income, suggesting that for younger women placing an 

objectively visible tattoo leads to a drop in income of about 11 percent. Several of the coefficients of 

the IV analyses are very large, but also insignificant. While this could be related to limitations of our 

instrument variable, it could also merely reflect the absence of causal relationships. 

Appendix 4.3 contains the Tables 4.4c and 4.4d, which show the results for men and women above the 

age of 45, respectively. For men, the bivariate regression results suggest a significant negative 

correlation between tattoos and income, but the fixed effect regression suggest a small significant 

positive correlation. For women, we find opposite effects. Results for these age groups could be more 

selective, though. Especially the number of people placing their first tattoo above the age of 45 is 

fairly limited. 
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Table 4.4b: Regression results for income – women below the age of 45, 2009-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo 0.148 0.143 0.351 0.260 -0.026 
 (1.11) (1.14) (1.48) (0.12) (-0.01) 
      
A2) Has a subjectively visible tattoo -0.029 0.050 0.005 5.596 0.094 
 (-0.21) (0.33) (0.03) (0.11) (0.01) 
      
A3) Has an objectively visible tattoo -0.316 -0.346 -0.109* 1.016 -0.139 
 (-1.41) (-1.45) (-1.83) (0.12) (-0.01) 
      
Controls No Yes Yes Yes Yes 
      
NxT 2804 2732 2732 2732 2732  
      
B1) Has a tattoo (t-1) 0.081 0.062 0.233 -0.343 -0.949 
 (0.65) (0.53) (1.35) (-0.16) (-0.29) 
      
B2) Has a subjectively visible tattoo (t-1) 0.076 0.115 0.132 -2.956 3.235 
 (0.53) (0.85) (1.06) (-0.16) (0.28) 
      
B3) Has an objectively visible tattoo (t-1) -0.235 -0.264 -0.110** -1.196 -3.661 
 (-1.26) (-1.36) (-2.16) (-0.16) (-0.29) 
      
Controls No Yes Yes Yes Yes 
      
NxT 2565 2505 2505 2505 2505 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is the log of gross personal income per month. The estimates shown belong to the dummy indicators for the time-
varying presence of (subjectively or objectively visible) tattoos. The variables shown in Table 4.3 were used as controls. 
Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

A (visible) tattoo could also influence one’s employment status. Here, the dependent variable is a 

dummy, which is 1 if someone is employed (which includes the self-employed) and 0 if someone is 

unemployed or disabled.
51

 Again, we split up the analyses by gender and age group. Table 4.5a shows 

the results for men below the age of 45. Most estimates are insignificant, except for some positive 

effects for the lagged variable for objectively visible tattoos. Yet, the number of observations is too 

low for a fixed effects estimate, so the representativeness of these findings might be limited. Again, 

the coefficients of the IV analyses are shown for consistency, but are not valid for men below the age 

of 45. For women we find significant negative results (about 8 to 26 percent lower employment) in the 

bivariate (1) and multivariate (2) RE specifications for the visible tattoos, but insignificant results in 

the FE (3) specification or the IV specifications. 

  

                                                           
 

51
 Using a LPM does not change the conclusions. 
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Table 4.5a: Regression results for employment status – men below the age of 45, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo 0.003 -0.009 0.002 2.023 2.344 
 (0.17) (-0.46) (0.17) (1.07) (1.19) 
      
A2) Has a subjectively visible tattoo -0.012 -0.012 0.012 3.196 3.601 
 (-0.50) (-0.37) (1.46) (0.90) (0.97) 
      
A3) Has an objectively visible tattoo -0.005 -0.023 -0.008 6.753 6.329 
 (-0.14) (-0.30) (-0.64) (1.38) (1.35) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3600 3105 3105 3105 3105 
      
B1) Has a tattoo (t-1) -0.019 -0.009 0.001 -15.527 -16.756 
 (-1.03) (-0.48) (0.10) (-0.18) (-0.16) 
      
B2) Has a subjectively visible tattoo (t-1) -0.006 0.004 0.014 10.013 10.967 
 (-0.19) (0.11) (1.50) (0.43) (0.36) 
      
B3) Has an objectively visible tattoo (t-1) 0.061*** 0.080***      - -333.525      - 
 (7.86) (3.26)      - (-0.04)      - 
      
Controls No Yes Yes Yes Yes 
      
NxT 2891 2815 2815 2815 2815 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is a dummy, which is 1 if someone is employed (which includes the self-employed) and 0 if someone is unemployed or 
disabled. The estimates shown belong to the dummy indicators for the time-varying presence of (subjectively or objectively 
visible) tattoos. The variables shown in Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-
statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

Table 4.5b: Regression results for employment status – women below the age of 45, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

nowtat -0.015 0.004 -0.004 -0.503 -0.498 
 (-0.75) (0.18) (-0.09) (-0.88) (-0.76) 
      
subvis -0.067 -0.046 -0.029 1.490 0.966 
 (-1.62) (-1.26) (-0.82) (0.96) (0.72) 
      
objvis1b -0.256** -0.165* -0.151 -3.926 -2.487 
 (-2.16) (-1.88) (-1.29) (-1.29) (-0.70) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3903 3410 3410 3410 3410 
      
L.nowtat -0.023 -0.007 -0.011 -0.385 -0.380 
 (-1.11) (-0.31) (-0.30) (-0.55) (-0.47) 
      
L.subvis -0.076* -0.054 -0.016 1.419 0.784 
 (-1.94) (-1.43) (-0.61) (0.70) (0.45) 
      
L.objvis1b -0.198** -0.150* -0.116 -2.961 -1.386 
 (-2.26) (-1.72) (-1.35) (-1.18) (-0.46) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3159 3093 3093 3093 3093 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is a dummy, which is 1 if someone is employed (which includes the self-employed) and 0 if someone is unemployed or 
disabled. The estimates shown belong to the dummy indicators for the time-varying presence of (subjectively or objectively 
visible) tattoos. The variables shown in Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-
statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 
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Conversely, the chance of being unemployed (not shown) is higher with a (visible) tattoo and the 

chance of being disabled (not shown) is also higher. Given our data selection everyone must have 

either one of these three statuses in a particular year. Though placing a tattoo can hardly be considered 

causal for becoming disabled, it is conceivable that there is some hidden unemployment among the 

disabled population and that having (visible) tattoos hinders those hidden unemployed from returning 

to the labor market. The most plausible explanation for a potentially causal relationship between 

having a (visible) tattoo and not being employed is increased difficulties getting reemployed, because 

getting fired for placing a tattoo is not likely in view of ensuing employment protection legislation.  

Appendix 4.3 also contains the results for employment for men and women above the age of 45, in 

Tables 4.5c and 4.5d respectively. Here, the results are more mixed. All bivariate and most 

multivariate RE analyses show a negative estimates, of which about a third is significant and suggest 7 

to 12 percent lower employment. The FE analyses, on the other hand, show a significant positive 

effect of about 4 to 5 percent for the visible tattoos. Again, in interpreting these results, it is important 

to be aware that the number of people placing their first tattoo above the age of 45 is fairly limited. 

Social life 

In the data section we found that the chance of being in a relationship is the same for those with and 

without a tattoo, but that the chance of living together with this partner is significantly lower for those 

who have a tattoo. Table 4.6 confirms that for those with a partner there is a significant negative 

relationship between having a (visible) tattoo and cohabiting, especially in the (lagged) RE regression 

specifications, but also in some of the FE specifications. The negative correlation seems to increase 

with the visibility of the tattoo. Yet, none of the twelve IV estimates in Table 4.6 is significantly 

different from 0. 

Our additionally available data suggest that this result is largely driven by the higher volatility in the 

relationship status of those with a tattoo. They are more often formally divorced, or married for a 

second time. They start living together much sooner in their relationship, but also run a higher chance 

of a break up. Overall, this makes observing cohabitation less likely.  

The FE regressions would suggest that placing a tattoo negatively influences the chance to cohabit. 

But in this case it seems more plausible that having a tattoo and cohabiting are both (partly) caused by 

a third variable, such as a personality trait. Possibly, choosing to have a tattoo coincides with higher 

levels of impulsivity or time preference (Camerer et al., 2005; Greif et al., 1999). 
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Table 4.6: Regression results for cohabitation status of those with a partner, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo -0.038** -0.040** -0.040* -0.107 -0.023 
 (-2.43) (-2.57) (-1.70) (-0.22) (-0.04) 
      
A2) Has a subjectively visible tattoo -0.037 -0.053* -0.041 -0.593 -0.244 
 (-1.18) (-1.72) (-1.04) (-0.12) (-0.04) 
      
A3) Has an objectively visible tattoo -0.109* -0.127** -0.098 -0.457 -0.074 
 (-1.90) (-2.22) (-1.34) (-0.27) (-0.04) 
      
Controls No Yes Yes Yes Yes 
      
NxT 11404 11255 11255 11255 11255 
      
B1) Has a tattoo (t-1) -0.027** -0.034*** -0.024*** 0.044 0.191 
 (-2.28) (-2.82) (-2.73) (0.06) (0.20) 
      
B2) Has a subjectively visible tattoo (t-1) -0.061* -0.075** -0.069 -0.200 2.816 
 (-1.72) (-2.20) (-1.53) (-0.04) (0.13) 
      
B3) Has an objectively visible tattoo (t-1) -0.151* -0.163** -0.141 -0.117 0.410 
 (-1.82) (-2.06) (-1.20) (-0.07) (0.20) 
      
Controls No Yes Yes Yes Yes 
      
NxT 10556 10427 10427 10427 10427 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is a dummy for those with a partner, which is 1 if someone is cohabiting and 0 otherwise. The estimates shown belong 
to the dummy indicators for the time-varying presence of (subjectively or objectively visible) tattoos. The variables shown in 
Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * 
p<0.10 ** p<0.05 *** p<0.01 

 

Health 

Having or placing a tattoo can also impact personal wellbeing. Table 4.2 already showed that people 

with a tattoo on average score less favorably on self-assessed health status. Table 4.7 dives deeper into 

this relationship. The RE results confirm the previously found negative relationship, though the 

relationship weakens by adding our list of controls. In the FE specification only the (lagged) effect of 

an objectively visible tattoo is still significant and negative, suggesting that placing a tattoo on the 

head, neck or hands is followed by a less favorable evaluation of one’s health in the next year. The IV 

estimates do not show any significance.  
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Table 4.7: Regression results for self-assessed health status, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo -0.086** -0.082** 0.080 -0.581 6.037 
 (-2.57) (-2.36) (1.02) (-0.39) (0.81) 
      
A2) Has a subjectively visible tattoo -0.051 -0.026 0.174 -5.658 218.013 
 (-0.71) (-0.36) (1.46) (-0.66) (0.04) 
      
A3) Has an objectively visible tattoo -0.196* -0.159 -0.167 0.830 8.825 
 (-1.88) (-1.46) (-0.74) (0.14) (0.96) 
      
Controls No Yes Yes Yes Yes 
      
NxT 15350 13486 13486 13486 13486 
      
B1) Has a tattoo (t-1) -0.099*** -0.083** 0.053 -0.957 7.424 
 (-2.85) (-2.35) (0.76) (-1.01) (1.06) 
      
B2) Has a subjectively visible tattoo (t-1) -0.144* -0.103 0.027 -29.129 214.378 
 (-1.95) (-1.42) (0.23) (-0.72) (0.07) 
      
B3) Has an objectively visible tattoo (t-1) -0.312*** -0.236** -0.373** -1.818 13.408 
 (-3.03) (-2.36) (-2.26) (-0.41) (1.30) 
      
Controls No Yes Yes Yes Yes 
      
NxT 12568 12400 12400 12400 12400 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is self-assessed health status on a 5-point scale (1=poor,5=excellent). The estimates shown belong to the dummy 
indicators for the time-varying presence of (subjectively or objectively visible) tattoos. The variables shown in Table 4.3 were 
used as controls. Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 
*** p<0.01 

 

 

Table 4.2 also showed a strong positive correlation between having a tattoo and substance use, in 

accordance with e.g. Brooks et al. (2003) and Stirn et al. (2006). Of course, placing a tattoo cannot 

plausibly cause increased substance use. Possibly, there are other variables that cause a rising interest 

in both tattoos and substances. In Table 4.8 we show to what extent the correlation between tattoos 

and substances is influenced by taking our available controls into account. We present the regression 

results of the number of substances used on having a tattoo, with substance use on a scale from 0 (no 

substance use) to 5 (five types of substances used over the past month). The RE results show a 

consistent and strongly significant positive relationship between having a tattoo and substance use, 

both in current year and in next year, which is not substantially influenced by the inclusion of our 

controls. The FE results are much less pronounced, only the subjectively visible tattoos are 

significantly positively correlated with substance use, which also suggests little causality in this 

relationship. Again, all IV estimates are insignificant. 
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Table 4.8: Regression results for substance use, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo 0.095*** 0.099*** 0.038 -0.007 -2.336 
 (4.54) (4.45) (1.21) (-0.01) (-0.78) 
      
A2) Has a subjectively visible tattoo 0.138*** 0.150*** 0.138** 0.774 -88.942 
 (2.80) (2.99) (2.48) (0.35) (-0.04) 
      
A3) Has an objectively visible tattoo 0.064 0.088 0.135 -0.896 -3.413 
 (0.93) (1.43) (1.22) (-0.40) (-0.92) 
      
Controls No Yes Yes Yes Yes 
      
NxT 15320 13458 13458 13458 13458 
      
B1) Has a tattoo (t-1) 0.103*** 0.099*** 0.031 0.051 -1.550 
 (4.43) (4.26) (0.94) (0.11) (-0.72) 
      
B2) Has a subjectively visible tattoo (t-1) 0.179*** 0.178*** 0.206* 3.834 -46.797 
 (2.75) (2.72) (1.88) (0.87) (-0.07) 
      
B3) Has an objectively visible tattoo (t-1) 0.156 0.154 0.315 -0.121 -2.795 
 (1.40) (1.38) (1.10) (-0.06) (-0.79) 
      
Controls No Yes Yes Yes Yes 
      
NxT 12545 12377 12377 12377 12377 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is substance use on a scale from 0 (no substances used) to 5 (five types of substances used over the past month). The 
estimates shown belong to the dummy indicators for the time-varying presence of (subjectively or objectively visible) tattoos. 
The variables shown in Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-statistics in 
parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

 

4.4 Conclusion 

 

In this study we provide unique data on the prevalence of tattoos in the Netherlands. Based on 

representative panel data, in 2013 almost 10% of the Dutch population had at least one tattoo and this 

number has been growing rapidly in recent years. Each cohort surpasses the previous one in getting 

more tattoos at a younger age. Based on bivariate correlations, the tattooed population differs 

significantly from the non-tattooed population on a wide range of demographic characteristics. In 

particular on health items, both physical and mental, they score less favorably. Having a tattoo is also 

correlated with lower educational attainment.  

We perform a series of regression analyses to further study the relationship between having a tattoo 

and several outcome measures. We find some evidence of a negative impact of having a tattoo on 

income, especially for men below the age of 45. We also find some indications that the employment 

status of those with a (visible) tattoo is more vulnerable, especially for women below the age of 45. 

Our other results confirm that someone with a tattoo has a lower chance of living together with a 

partner, has a lower self-assessed health status (at least in the longer run), and uses substances more 

often. But these relationships weaken substantially when we use fixed effects regression 
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specifications. Due to limitations of our instrumental variable our IV results shed little additional light 

on the causal effects of tattoos.  

We discuss the plausibility of causality in these relationships, but must conclude that in most cases for 

causal inference another type of data and research is required. An example is the research by Doleac 

and Stein (2013), where the focus lies on how others respond to someone with or without a tattoo in 

different situations. The individual who chooses to place a tattoo would undergo these potential 

consequences in interacting with others, but there are too many possible endogeneity problems in this 

type of observational data to draw strong conclusions on the direct effects of tattoos. More promising 

is to further study tattoos as an aspect and indicator of life style and personality, such as impulsivity 

and risk-aversion. Our data suggest the existence of significant correlations between tattoos and these 

types of subjective measures, which are often difficult to assess. The availability of an alternative 

measure for these characteristics that can be assessed objectively could be of added value to empirical 

research. 
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Appendix 4.1: LISS panel data – studies and variables used 

 

1 - Background Variables (November 2007 – May 2013) 

age, gender, urban character of place of residence, country of origin, education, net 

household income, primary occupation 

2 - Health: LISS Core Study - wave 1 (2007) to wave 7 (2013) 

self-assessed health status, substance use 

3 – Religion and Ethnicity: LISS Core Study – wave 1 (2008) to wave 6 (2013) 

5 – Family and Household: LISS Core Study – wave 1 (2008) to wave 6 (2013) 

 Relationship and cohabitation status 

8 – Politics and Values: LISS Core Study – wave 1 (2007) to wave 7 (2013) 

49 - Commercial Opportunities (August 2010) 

 

More information about the LISS panel can be found at: Fout! De hyperlinkverwijzing is ongeldig..  
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Appendix 4.2: Additional descriptive statistics 

 

Tabel 4.9 - Health  

 Has no tattoos Has tattoo(s)  

Variables Obs Mean Obs Mean t-test sign.A 
Do physical health or emotional 
problems hinder your …: (1=not at all, 
5=very much) 

     

 …daily activities 2288 1.668 336 1.854 *** 

 …social activities 2288 1.596 336 1.813 *** 

 …work 2288 1.750 336 1.982 *** 

Do you regularly suffer from: (1=yes, 
0=no)     

 

 pain in back/joints 2279 0.484 332 0.506 - 

 heart 2279 0.033 332 0.048 - 

 breathing 2279 0.057 332 0.123 *** 

 coughing/flu 2279 0.161 332 0.214 ** 

 stomach 2279 0.135 332 0.172 * 

 headache 2279 0.193 332 0.259 *** 

 fatigue 2279 0.305 332 0.383 *** 

 sleeping problems 2279 0.199 332 0.280 *** 

 other recurrent complaints 2279 0.125 332 0.145 - 

 no recurrent complaints 2279 0.301 332 0.235 ** 

How many days in the last month were 
you unable to work? (1=0 days, 5=more 
than 10 days)     

 

 unable to work 2286 1.399 335 1.612 *** 

Are you at least once a week taking 
medicine for: (1=yes, 0=no)     

 

 high blood presure 2285 0.073 333 0.081 - 

 high blood cholesterol 2285 0.130 333 0.096 * 

 infarction 2285 0.020 333 0.021 - 

 other heart disease 2285 0.019 333 0.033 - 

 asthma 2285 0.039 333 0.069 ** 

 diabetes 2285 0.029 333 0.036 - 

 joint pain/infection 2285 0.067 333 0.087 - 

 other pains (headache, etc.) 2285 0.100 333 0.159 *** 

 sleeping problems 2285 0.037 333 0.075 *** 

 anxiety or depression 2285 0.046 333 0.072 ** 

 osteoporosis (hormonal) 2285 0.004 333 0.003 - 

 osteoporosis (non-hormonal) 2285 0.007 333 0.012 - 

 heartburn 2285 0.069 333 0.114 *** 

 chronic bronchitis 2285 0.014 333 0.033 ** 

 other complaints/diseases 2285 0.148 333 0.183 * 

 I do not take any medicine 2285 0.579 333 0.517 ** 

Source: authors’ calculations on LISS panel. Notes: year=2013, respondents are part of the labor force or disabled, A two-sided 
p-value: * p<0.10 ** p<0.05 *** p<0.01 
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Tabel 4.10 - Religion and Politics 

 Has no tattoos Has tattoo(s)  

Variables Obs Mean Obs Mean t-test sign.A 
Had religious parents at age 15 (d) 2416 0.644 356 0.463 *** 

 Had catholic parents at age 15 (d) 2407 0.346 354 0.271 *** 

 Had protestant parents at age 15 (d) 2407 0.273 354 0.181 *** 
Is religious (d) 2411 0.340 362 0.171 *** 

 Is catholic (d) 2410 0.158 362 0.097 *** 

 Is protestant (d) 2410 0.160 362 0.058 *** 
Believes in god (0-5 scale) 2439 2.047 367 1.752 *** 
Believes in afterlife (d) 2439 0.282 367 0.283 - 
Believes in heaven (d) 2439 0.234 367 0.183 ** 
Believes in purgatory (d) 2439 0.038 367 0.035 - 
Believes in hell (d) 2439 0.094 367 0.049 *** 
Believes in devil (d) 2439 0.114 367 0.052 *** 
Believes in Adam and Eve (d) 2439 0.230 367 0.155 *** 
Believes that Bible is god’s word (d) 2439 0.265 367 0.191 *** 
Praying helps (d) 2439 0.313 367 0.245 *** 
Attents religious gatherings (0=never, 6=every day) 2426 0.904 363 0.394 *** 
Prays (0=never, 6=every day) 2421 1.554 363 1.044 *** 
Religion is human invention (d) 2438 0.614 367 0.632 - 
Everyone should have the same religion (d) 2438 0.197 367 0.226 - 
Wife should obey husband (d) 2438 0.042 367 0.030 - 
Husband should obey wife (d) 2438 0.044 367 0.035 - 
Woman should marry as virgin (d) 2438 0.056 367 0.014 *** 
Man should marry as virgin (d) 2438 0.055 367 0.014 *** 
Pro choice (d) 2438 0.751 367 0.798 ** 
Believes in reincarnation (d) 2438 0.113 367 0.193 *** 
Believes in karma (d) 2438 0.185 367 0.297 *** 
Meditates (d) 2438 0.165 367 0.180 - 
Is interested in the news (0=not, 2=very) 2339 1.231 333 1.141 *** 
Has confidence in institutions (parliament, police, etc., 9 x 0-
10 scale) 2188 46.28 315 38.68 

 
*** 

Has voted recently (d) 2293 0.874 328 0.796 *** 
Is right wing (0-10 scale) 2081 5.237 277 5.318 - 
Is pro immigrants (5 statements, 5-pts scale) 2345 14.38 336 13.51 *** 
Has traditional family values (7 statements, 5-pts scale) 2345 16.41 336 15.14 *** 
Is satisfied with government actions (0-4) 2361 1.432 343 1.222 *** 
Would vote populist now (SP, PVV) (d) 1979 0.219 289 0.391 *** 
Would vote Christian now (CDA, CU, SGP) (d) 1979 0.124 289 0.021 *** 
Euthanasia should be permitted (0-4) 2255 3.430 320 3.691 *** 
Differences in income should decrease (0-4) 2252 2.690 315 2.867 *** 
Immigrants should adapt entirely to Dutch culture (0-4) 2277 2.693 321 2.953 *** 
European unification should go further (0-4) 2166 1.394 301 0.977 *** 

Source: authors’ calculations on LISS panel. Notes: year=2013, respondents are part of the labor force or disabled, (d) = 
dummy variable, A two-sided p-value: * p<0.10 ** p<0.05 *** p<0.01 
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Appendix 4.3: Additional regression results on income and employment 

 

Table 4.4c: Regression results for income – men above the age of 45, 2009-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo -0.129*** -0.051 0.017 -0.406 -2.640 
 (-2.92) (-1.17) (0.75) (-0.31) (-0.18) 
      
A2) Has a subjectively visible tattoo -0.172* -0.133 0.039** 6.469 6.290 
 (-1.67) (-1.47) (1.98) (0.20) (0.18) 
      
A3) Has an objectively visible tattoo -0.188 -0.179 0.057*** 9.090 6.257 
 (-1.11) (-1.14) (4.84) (0.18) (0.18) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3513 3463 3463 3463 3463 
      
B1) Has a tattoo (t-1) -0.137*** -0.061 0.005 0.008 1.300 
 (-3.17) (-1.40) (0.19) (0.01) (0.15) 
      
B2) Has a subjectively visible tattoo (t-1) -0.223* -0.169 0.092*** -1.817 -4.872 
 (-1.79) (-1.55) (7.72) (-0.09) (-0.15) 
      
B3) Has an objectively visible tattoo (t-1) -0.228 -0.217 0.092*** -12.649 -4.872 
 (-1.18) (-1.22) (7.72) (-0.10) (-0.15) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3293 3246 3246 3246 3246 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is the log of gross personal income per month. The estimates shown belong to the dummy indicators for the time-
varying presence of (subjectively or objectively visible) tattoos. The variables shown in Table 4.3 were used as controls. 
Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

Table 4.4d: Regression results for income – women above the age of 45, 2009-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo 0.061 0.110 -0.029 2.578 3.017 
 (0.65) (1.22) (-0.39) (0.46) (0.45) 
      
A2) Has a subjectively visible tattoo 0.212** 0.226** 0.007 2.934 2.942 
 (2.44) (2.53) (0.13) (0.54) (0.46) 
      
A3) Has an objectively visible tattoo 0.232 0.208 -0.062** 4.267 8.170 
 (1.56) (1.45) (-2.18) (0.30) (0.45) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3226 3181 3181 3181 3181 
      
B1) Has a tattoo (t-1) 0.078 0.113 0.035 1.302 1.412 
 (0.93) (1.40) (1.06) (0.34) (0.31) 
      
B2) Has a subjectively visible tattoo (t-1) 0.213** 0.226** -0.015 1.814 2.059 
 (2.41) (2.51) (-0.33) (0.32) (0.31) 
      
B3) Has an objectively visible tattoo (t-1) 0.261* 0.256* -0.063 2.354 3.539 
 (1.71) (1.77) (-1.32) (0.25) (0.31) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3007 2970 2970 2970 2970 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is the log of gross personal income per month. The estimates shown belong to the dummy indicators for the time-
varying presence of (subjectively or objectively visible) tattoos. The variables shown in Table 4.3 were used as controls. 
Respondents are part of the labor force or disabled, t-statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 
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Table 4.5c: Regression results for employment status – men above the age of 45, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo -0.088** -0.070* -0.037 -0.557 -1.238 
 (-2.04) (-1.94) (-0.58) (-1.06) (-0.22) 
      
A2) Has a subjectively visible tattoo -0.089 -0.100 0.036*** 3.752 2.178 
 (-1.13) (-1.25) (2.92) (0.39) (0.23) 
      
A3) Has an objectively visible tattoo -0.131 -0.137 0.046*** 3.689 2.167 
 (-0.98) (-0.96) (5.73) (0.36) (0.23) 
      
Controls No Yes Yes Yes Yes 
      
NxT 4816 4230 4230 4230 4230 
      
B1) Has a tattoo (t-1) -0.094** -0.089** -0.081 -0.592 -0.416 
 (-2.48) (-2.47) (-1.32) (-1.10) (-0.23) 
      
B2) Has a subjectively visible tattoo (t-1) -0.126 -0.133 0.047*** 4.308 2.583 
 (-1.31) (-1.46) (5.37) (0.42) (0.22) 
      
B3) Has an objectively visible tattoo (t-1) -0.169 -0.176 0.047*** 5.402 2.583 
 (-1.07) (-1.14) (5.37) (0.38) (0.22) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3995 3941 3941 3941 3941 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is a dummy, which is 1 if someone is employed (which includes the self-employed) and 0 if someone is unemployed or 
disabled. The estimates shown belong to the dummy indicators for the time-varying presence of (subjectively or objectively 
visible) tattoos. The variables shown in Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-
statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 

 

Table 4.5d: Regression results for employment status – women above the age of 45, 2008-2013 

 
   (1) 
   RE  

   (2) 
   RE 

   (3) 
   FE 

   (4) 
RE-IV 

   (5) 
FE-IV 

A1) Has a tattoo -0.119** -0.116** -0.084 -6.595 -13.744 
 (-2.51) (-2.30) (-0.93) (-0.86) (-0.75) 
      
A2) Has a subjectively visible tattoo -0.039 -0.027 0.046*** -8.616 -7.754* 
 (-1.09) (-0.60) (4.38) (-1.50) (-1.78) 
      
A3) Has an objectively visible tattoo -0.002 0.016 0.039*** -8.784 -21.298 
 (-0.06) (0.40) (5.16) (-1.16) (-0.82) 
      
Controls No Yes Yes Yes Yes 
      
NxT 4365 3864 3864 3864 3864 
      
B1) Has a tattoo (t-1) -0.098*** -0.082** -0.022 -7.086 -7.431 
 (-2.60) (-2.11) (-0.42) (-1.40) (-1.19) 
      
B2) Has a subjectively visible tattoo (t-1) -0.036 -0.017 0.042*** -8.532* -8.441 
 (-0.95) (-0.41) (3.82) (-1.70) (-1.52) 
      
B3) Has an objectively visible tattoo (t-1) -0.015 0.005 0.042*** -9.904 -15.818 
 (-0.35) (0.11) (4.50) (-1.33) (-1.03) 
      
Controls No Yes Yes Yes Yes 
      
NxT 3647 3605 3605 3605 3605 

Notes: The numbers in this table represent the results of thirty GLS regression specifications of Equation (4.1). The dependent 
variable is a dummy, which is 1 if someone is employed (which includes the self-employed) and 0 if someone is unemployed or 
disabled. The estimates shown belong to the dummy indicators for the time-varying presence of (subjectively or objectively 
visible) tattoos. The variables shown in Table 4.3 were used as controls. Respondents are part of the labor force or disabled, t-
statistics in parentheses, p-value: * p<0.10 ** p<0.05 *** p<0.01 
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5. Who want to have their home and eat it too? Interest in reverse 

mortgages in the Netherlands 

 

Abstract 
52

 

We carry out an empirical analysis to assess the interest in reverse mortgages in the Netherlands. Our 

results indicate that among Dutch homeowners there is substantial potential interest in reverse 

mortgages, especially for the purpose of being able to live more comfortably and not worry about 

money until death, or to make a significant expenditure on e.g. home improvements or traveling. Our 

regression results, based on rich survey data, indicate that interest is higher among the self-employed 

and those who expect pension cuts, have wishes for big expenditures, have a high housing wealth 

relative to their income or already have more than one mortgage. Women and those with 

(grand)children, a lower socioeconomic status, sufficient savings and/or a deteriorating health are 

less interested. We find that giving examples of using a reverse mortgage for the benefit of the 

homeowners’ (grand)children significantly raises interest in reverse mortgages of people with a 

bequest wish. We interpret this as evidence that people are unaware of the potential of reverse 

mortgages to optimize the timing of wealth transfers. However, a reverse mortgage is a relatively 

complicated financial product that entails certain risks and can be quite expensive. Rules and 

regulations concerning reverse mortgages should be in place, to prevent misselling. 

 

5.1 Introduction 

 

From the point of view of optimal consumption smoothing, evidence indicates that older households 

under-decumulate wealth (Romiti and Rossi, 2012). One reason for this is that they hold a large part of 

their wealth in illiquid assets: namely, their home. From the point of view of portfolio risk 

management, this large fraction of wealth in housing is not that much of a problem, as homeownership 

implies prepayment of future housing consumption (Merton, 2007). Moreover, from a behavioral 

economics perspective, housing wealth (after paying off the mortgage loan) is a commitment 

mechanism, precisely because it is illiquid and hence cannot be consumed (Laibson, 1997). However, 

the residual value of the house, once future housing consumption has been taken out, could be “too 

high” especially when remaining life expectancy shrinks. Having primarily illiquid assets may also 

                                                           
 

52
 This chapter is based on joint work with Henriette Prast, Mariacristina Rossi and Cesira Urzi Brancati. A 

version of this chapter appeared as Netspar Design Paper, no. 38/2015, and CeRP Working Paper, no. 135/13. 
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lead to financial fragility (Brunetti et al., 2012). A financial instrument that could proof to be useful in 

such circumstances is a reverse mortgage. This is a mortgage loan that requires no payments as long as 

the borrower lives in the home, because the mortgage interest is added to the debt. Only when the 

house is sold, because the owner moves to another dwelling or passes away, does the bank recover the 

loan plus interest. The possibility of (at least partially) decumulating housing wealth through such a 

reverse mortgage would facilitate consumption smoothing over the life cycle without requiring retirees 

to move to a smaller owned dwelling, or to a rented home. 

A reverse mortgage could both be used to cushion shocks in retirement income and to optimally time 

bequests (Merton, 2007). With pension income becoming less generous and pension risk being 

increasingly shifted toward households, there is an increased need for households to make individual 

life cycle saving and investing decisions. Moreover, with life expectancy increased, parents often 

leave bequests at a moment in life when, from an optimal life cycle planning point of view, their 

children should start decumulating wealth themselves. In this respect, it is important that the financial 

industry adapts by creating useful products, such as reverse mortgages, that help families manage life-

cycle risk (Merton and Bodie, 2005). 

Beside these potential advantages, reverse mortgages also have potential disadvantages. A reversed 

mortgage is a relatively complicated financial product. There are many relevant but uncertain 

economic and demographic variables involved, including interest rates, housing prices and longevity 

risk. The necessary insurance elements can make a reverse mortgage quite expensive, especially when 

the homeowners are relatively young. This implies that for consumers it will be difficult to judge 

whether and when a reverse mortgage would be a good deal for them. 

This paper presents the results from a survey on the interest in reverse mortgages of homeowners aged 

45 and over in the Netherlands. Given the virtually nonexistent supply, we aim at assessing whether or 

not the idea of a reverse mortgage appeals to this group. The survey is designed using two different 

sets of examples for loan use— either for personal consumption smoothing or for financially 

supporting (potential) heirs. Results are analyzed using individual objective and subjective background 

characteristics as explanatory variables.  

Our main findings are the following. A small minority of homeowners is familiar with the concept of a 

reverse mortgage. After having had an explanation, over a quarter of respondents indicate that they 

may potentially be interested in taking out a reverse mortgage loan once retired. About 36 percent are 

neutral, which may imply that potential interest is even higher. We find that interest in a reverse 

mortgage loan is significantly higher among self-employed, those who expect pension cuts or have 

wishes for big expenditures and those who score higher on a cohort-based housing wealth over income 

ratio. Homeowners who have taken out more than one mortgage – possibly as a way to liquidate 
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housing wealth – look more favorably upon reverse mortgages as well. Women, those with 

(grand)children, a lower socioeconomic status, sufficient savings and/or a deteriorating health are less 

interested. 

The paper is structured as follows. The next section provides background information on reverse 

mortgages, resulting in our central research questions and hypotheses. Section 5.3 describes our data 

and methodology. Section 5.4 presents the results of a regression analysis of the data. Section 5.5 

discusses our findings and draws policy implications. 

 

  

5.2 Reverse mortgage essentials 

 

5.2.1. What is a reverse mortgage? 

A reverse mortgage is a financial instrument that enables elderly homeowners to borrow against home 

equity. Like a forward mortgage, it is a loan with the home as collateral, but no payments are required 

as long as the borrower lives in the home. The mortgage interest is added to the debt. Only when the 

house is sold, because the owner moves to another dwelling or passes away, does the bank recover the 

loan plus interest. An important feature of a proper reverse mortgage product is a no-negative-equity 

guarantee, which insures the homeowner and the heirs against the risk of the house having a value 

below the sum of principal plus interest. This risk is for the lender. 

A reverse mortgage loan “strips out” the value of the house that is not needed for housing 

consumption, as the owner is not going to live indefinitely (Merton, 2006).
53

 This can be represented 

schematically as follows (Merton, 2011):
 54

 

House = Life Annuity Housing Services + Residual House Value   (5.1)   

The house value is equal to the present value of an (in theory) infinite flow of rents. As life is finite, 

the life annuity of housing services derived from homeownership (corresponding to imputed rents) is 

just a part of the housing value. The remaining flow of rents beyond the owner’s lifespan forms the 

residual house value. The shorter the (remaining) life expectancy, the larger the ratio between the 

residual house value and the total house value.  
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 One reason why people may be averse to the concept of a reverse mortgage is that they find it difficult to 

imagine that they are not going to live indefinitely. See Kopczuk and Slemrod (2005).  
54

 This is a highly stylized model, focusing on only the rents of an owned residence. Interpreting these rents as 

net of (e.g. maintenance) costs would not impact the analysis. 
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Without a reverse mortgage, the homeowner merely benefits from the life annuity of housing services, 

and the heirs receive the residual house value at the time of death of the owner. With a reverse 

mortgage, the homeowner gets autonomy over what to do with the residual house value. Reverse 

mortgages can be paid out as a lump sum
55

, through fixed monthly payments (term, tenure plan or life 

annuity), as a line of credit, or as a combination of term/tenure plan and line of credit (Rodda et al., 

2000). 

5.2.2. Advantages of a Reverse Mortgage 

This paper focuses on the potential interest of homeowners in a reverse mortgage as a way to help 

liquidate the capital in their homes. Especially those with large home equity and relatively low pension 

income and/or other available capital could potentially benefit from this.  

There are of course many options available for liquidating home equity. Homeowners can sell their 

home and buy something smaller or start renting. Drawbacks of downsizing include the downgrade in 

housing consumption and the (typically large) transaction costs, including psychological costs. There 

is a clear drop in the propensity to move at higher ages (Rouwendal, 2009).  

Alternative options that do not require moving are selling the home and renting it back, or selling the 

bare ownership while retaining the usufruct (i.e. the right to stay in the house without having to pay 

rent). An advantage of both a reverse mortgage and selling the bare ownership is that the out-of-pocket 

monthly living expenses of the household are not affected. For the lender, the moral hazard risk with 

respect to maintenance in case of a reverse mortgage is smaller than that of a forward sale, as the heirs 

have a stake because they have an option on the residual house value.
56

 Moreover, if the reverse 

mortgage loan is taken as an annuity, mortality risk is different from that in case of annuitization of 

financial wealth: if the homeowner dies sooner than expected, the heirs have the right to the residual 

housing value – whereas in case of annuitization of financial wealth, they receive nothing. But there is 
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 The maximum potential Lump Sum at time t (LSt) is the expected housing value at death, discounted with the 

interest rate, which is equivalent to: 
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 where pt+n|t q t+n is the survival probability between t 

and t+n with death in t+n (qt+n is the probability of death at the instant t+n), Ht+n is the predicted value of the 

house at t+n. D is the maximum remaining life expectancy at time t. 

56
 Unless the new proprietor in a forward sale effectively requires his tenants to take good care of the property 

(Conijn et al., 2014). Also, Davidoff (2004) finds older homeowners actually seem to undermaintain their 

homes, at the expense of below-average price appreciation, possibly as a way to take money out of their homes 

when few alternatives are present. 
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a price to this advantage for the heirs: interest rates are typically higher. Conijn et al. (2014) conclude 

that, among other things, the relatively high risk premiums and the typically low annuity yields limit 

the options for especially the younger retired households to capitalize on their housing wealth, both 

through sale and rent back or a reverse mortgage. 

A reverse mortgage may be welfare-improving and increase efficiency for several reasons. If reverse 

mortgages are regularly available, and hence are part of the set of financial planning instruments, 

households can take account of this and may choose to save less during working life, as they now have 

an additional instrument to maintain their living standard at retirement.
57

  

Another reason why liquidating housing wealth may improve welfare is related to the bequest motive. 

As Merton (2007, p. 12) points out, “one does not need to be an expert to know that it is probably far 

from optimal bequest policy, from the point of view of the heirs’ utility, to receive the value of the 

house as a legacy at some time in the future – perhaps next year, perhaps in 30 years”. Of course, the 

reduction of uncertainty for the heirs also comes at a price. Accelerating an expected bequest by 

decades through use of a reverse mortgage will probably leave them with a very small endowment, as 

the examples below illustrate. Besides speeding up potential wealth transfers, elderly people with 

children could also opt to use their housing wealth to provide for their own care, thereby avoiding 

becoming a burden to their children.  

Example 1 – costs of a reverse mortgage and the maximum available lump sum 

The Reverse Mortgage calculator of the National Reverse Mortgage Lenders Association enables us to 

present an example for the American case: a single homeowner, aged 70, with a mortgage-free home 

worth 300,000 dollars could get a maximum cash lump-sum of somewhat below 95,000 dollars with 

an effective loan rate of 6.31%. 
58

 This means that when this person sells his home 15 (20) years later, 

he or his heirs will have to pay off a reverse mortgage debt of about 240,000 (320,000) dollars. The 

maximum lump sum an elderly borrower can take out on a reverse mortgage and the interest rates 

differ over time and from country to country. In Italy, for example, the maximum lump sum ranges 

from roughly 20% of the housing equity for 65-years-olds to roughly 50% for those over 90 (Fornero 

et al., 2011). 
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 If there is (still) a forward mortgage loan on the house, it first has to be paid off with the available lump sum 

from the reverse mortgage. If the lump sum would not be enough to pay off the (still) existing mortgage(s), a 

reverse mortgage is not possible. In the Netherlands, this will decreasingly be the case among future elderly, 

since as of 2013 fully paying off your forward mortgage within 30 years is a prerequisite for making use of the 

high fiscal subsidies on mortgage rents.  
58

 Calculations made with the NRMLA Reverse Mortgage calculator on February 23, 2015 at 

http://www.reversemortgage.org/About/ReverseMortgageCalculator.aspx  

http://www.reversemortgage.org/About/ReverseMortgageCalculator.aspx
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Example 2 - costs of a reverse mortgage by age and interest rate 

To show the impact of the interest rate and the age at which someone takes out a reverse mortgage, 

Figure 5.1 displays the development over time of a lump sum reverse mortgage takeout of 50.000 

euros, by age and interest rate.
59

 An elderly couple with a mortgage-free home worth e.g. 300,000 

euros could take out this amount of money for example to finance a trip around the world, to improve 

their home or to help their children to buy a house of their own.  

 

Figure 5.1: Reverse mortgage debt development over time, by age and interest rate 

 

Source: authors’ calculations. 

 

The graph shows how quickly the debt grows over time, due to the compounded interest. When the 

interest is high (8%) and the homeowners are still relatively young (65 years), the debt can easily 

outgrow the property value. When the home is e.g. sold 35 years later, the reverse mortgage debt has 

risen to over 700,000 euro. This explains why the maximum available lump sum for younger 

homeowners is limited. In this case – and though monthly out-of-pocket expenses of the household 

would not be affected – the effective costs of the reverse mortgage would be almost 20,000 euro a 

year, or 40% of the principle amount. But if the interest is at 5%, the homeowners are 75 and the 

house is sold ten years later when they are 85, the effective costs would be about 3,200 a year, or 

6,4%. Alternatives for withdrawing this amount of money each have their own costs and benefits and 
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 In this example we ignore fees and transaction costs, though they can be substantial and possibly larger than in 

case of a simple forward mortgage. However, the 
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should be weighed against this option. Forward mortgages are currently available at very low interest 

rates, but they would require monthly payments (e.g. around 100 euro a month with an interest rate of 

2 to 3%). In the Netherlands, a home improvement would be tax deductible, but that would require full 

repayment of the forward mortgage within 30 years, which could about double the monthly out-of-

pocket expenses. 

 

5.2.3. Disadvantages of a Reverse Mortgage 

A reverse mortgage combines various financial aspects. Depending on the precise form, it contains 

insurance against various risks and it includes a credit line, an annuity, or both. Its fair price depends 

on numerous characteristics, both individual (e.g. health and life expectancy of the homeowner) as 

well as macro (e.g. interest rates and expected housing prices). While the use of the product (what it 

delivers) is quite easy for the homeowner to understand, the product is relatively complicated "under 

the hood", compared to alternatives such as taking out a personal loan or selling and renting back. This 

drawback is more important, the greater the extent to which markets are incomplete and suppliers are 

price-setters. 

Buying a house is a way of annuitizing wealth in the form of an (approximately) indefinite stream of 

housing consumption. This means that a reverse mortgage actually is a way to partly de-annuitize 

home equity— and thus to partly recoup the longevity risk.
 60

 To reinsure against the longevity risk 

personally, the no-negative-equity guarantee is needed. The resulting payoff structure according to 

remaining life expectancy is somewhat peculiar. The reverse mortgage debt increases exponentially, 

and typically more quickly than the home value increases. Thus, effective housing costs keep climbing 

with age, until home equity is down to zero and housing consumption is ‘free’ again. All in all, it is 

not that easy for potential consumers to determine if and at what age a reverse mortgage would be an 

interesting option for them. This underlines the need for market regulation (against e.g. misselling) in 

order for a reverse mortgage market to develop. 

Although the longevity risk remains insured for the homeowner, other risks remain. As long as home 

equity is positive, the homeowner is still exposed to housing market risks.
61

 The upside risk is an extra 

incentive for the borrower to maintain the house. But the value of the house (and thus of the housing 

consumption) might also decline because of economic and demographic transitions, which could even 

lead to the need to move when necessary services are no longer supplied locally. Another relevant risk 

for those choosing to annuitize their home equity is the counterparty risk— i.e. the risk that the 
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 In comparison, selling the house and renting back is a way to fully de-annuitize home equity. This means 

sufficient pension income is required to personally bear the longevity risk. 
61

 This is not the case with selling and renting back or selling bare ownership. 
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institution supplying the annuity will at some point no longer make the payments. 

When liquidating housing wealth, either by taking out a reverse mortgage or using one of the 

alternatives, it is also important to consider the tax treatment. Various wealth components are often 

treated differently, and housing wealth is usually treated relatively favorably. In the Netherlands, for 

example, wealth above a certain threshold (around 20,000 euro per person) is taxed, but not the 

housing wealth in the primary residence. Moreover, under certain conditions there are even large 

subsidies on the mortgage rents paid. Taking out a reverse mortgage for a home improvement might 

turn out to be relatively expensive compared to taking out a forward mortgage and paying it off. In the 

first case, the mortgage payments are not subsidized; in the latter case, the payments are subsidized for 

a maximum period of 30 years.  

Limitations on the supply side can be explained by risk factors (primarily related to the dynamics of 

interest rates and house prices) faced by the credit institutions, as well as by the potential adverse 

selection in case of extremely long-lived mortgagors. Moral hazard, in case of inadequate home 

maintenance by homeowners intending to default on their contract obligations, also presents a 

challenge. Research into annuity pricing (e.g. Cannon and Tonks, 2014) shows that cohort risks are 

considerable, and may provide an explanation of the low money’s worth of annuities. In order to 

compensate for all such risks, lenders charge hefty insurance fees, which together with high 

commissions and compound interests make reverse mortgages rather costly.  

  

5.2.4. Literature Review 

In the US, the reverse mortgage market has grown considerably over the past decades. However, after 

reaching a peak of over 100,000 contracts sold per year in 2007, 2008 and 2009, it shrunk back to 

23,000 sales in 2013.
62

 In Europe, the market is non-existent or very thin, with the exception of the 

UK. Yet, Wicke (2008) estimates that potential demand in Germany is about 1 million households. 

Based on an expert survey, Lang (2008) concludes that the great obstacle to the acceptance of reverse 

mortgages in Germany is a lack of understanding among the public as to their function and the wish to 

pass property along to heirs without encumbrances or debts. For Italy, Fornero et al. (2011) find that 

the lack of interest for the product may be due to the fact that reverse mortgages are not perceived as a 

financial planning instrument, but rather as a “choice of last resort” in case of emergency. 

In the Netherlands, there is currently one type of reverse mortgage loan with a no-negative-equity 

guarantee: the Florius Verzilver Hypotheek, introduced in 2008 by ABN Amro (“Florius”, 2015). The 
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 Source: United States Department of Housing and Urban Development (HUD), 

http://portal.hud.gov/hudportal/HUD?src=/program_offices/housing/sfh/hecm/hecmabou 
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loan can be taken up as a lump sum or a fixed monthly or yearly amount. Five years after the contract 

has been signed, the lender has the right to have the value of the property estimated at the cost of the 

owner, and to lower the periodical amount based on the current market value. Expectations were high 

when the product was launched, but it was hardly sold, which may be due to bad timing ex post 

(financial crisis), the high and stable retirement income of those retired before 2008, as well as their 

liquid financial wealth. The relative ease with which forward mortgage loans were available up to 

then, and the fact that paying off forward mortgage loans is heavily discouraged by the current fiscal 

regime (for mortgages that were taken out before 2013), may also have played a role. Other reverse 

mortgage type contracts do not provide a no-negative-equity guarantee, and owners can be expelled if 

the value of the loan relative to that of the home exceeds a certain threshold.
63

 

Case and Schnare (1994) claim that all ‘house-rich, cash-poor’ elderly households should be more 

interested in such products, stating that the market for reverse mortgages should be very large, since 

many households fall in this category. Mayer and Simons (1994) also claim that the potential market 

for reverse mortgages is quite large, as many elderly could use it to pay off pre-existing debts. Poterba 

et al. (2011), state that the decision to annuitize wealth is more relevant for households in the upper 

percentiles of the wealth distribution. They confirm that most households treat housing wealth as 

precautionary savings and hence decumulate only in case of exogenous shocks, such as the death of a 

spouse. Munnell et al. (2012) consider a reverse mortgage as a tool for households in attaining 

retirement security which is no less powerful than asset allocation. The fact that households who use 

reverse mortgages tend to be low-income, low-wealth and in poor health (see Nakajima and 

Telyukova, 2011, for the US) suggests that it is regarded as a “last resort” and that homeowners are 

unaware of the instrument’s potential in terms of financial planning and welfare improvement.  

Davidoff and Welke (2005) investigate adverse selection by comparing the mobility rates between 

reverse mortgage borrowers and non-borrowers. Interestingly, they unearth advantageous selection, as 

the homeowners who take out the loan are also more likely to sell their home and therefore repay it 

earlier. Mitchell and Piggot (2003) highlight the potential for reverse mortgages not only to boost 

consumption among the elderly, but also to reduce public pension liability, and mitigate the demand 

for long-term care facilities. In this case, the government would play a substantial role in improving 

the efficiency of capital markets and providing safeguards for both borrowers and lenders, in order to 

support the development of a market for reverse mortgages. Ong (2008) highlights the unfavorable tax 

regimes as one of the reasons behind the sparse development of reverse mortgage market in the UK. 

Another important issue is whether or not countries introducing home equity release products also 
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 For example, the RABO product requires the borrower to immediately pay off the loan as soon as the principal 

plus accumulated interest exceeds 75% of the liquidation value of the house. 
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provide a strict regulation in case of negative equity (the no-negative-equity guarantee), and the way in 

which this regulation is explained to the potential borrowers. For example, Reed (2009) documents 

concern among Australian borrowers regarding the possibility of being evicted in case of negative 

equity.  

 

5.2.5. Research questions and hypotheses 

The problem addressed in this paper is the build-up of large amounts of illiquid private wealth in self-

owned residences, which can only be liquidated and decumulated at high cost, and usually ends up as 

bequest. The question is whether a relatively new and not yet widely available instrument, the reverse 

mortgage, can help make (better) use of this wealth component. A reverse mortgage is an instrument 

with advantages and disadvantages, which are related to several objective and subjective 

characteristics of potential consumers. We investigate the extent to which these characteristics 

correlate with potential interest in reverse mortgages, using a representative sample of Dutch 

homeowners. Since at present the reverse mortgage market in the Netherlands hardly exists, we make 

use of a questionnaire. 

Based on the elements discussed above, we expect interest in reverse mortgages to be positively 

correlated with the following household characteristics: a relatively low (expected) pension income in 

relation to the available home equity, low alternative (liquid) wealth components and no children (or 

no bequest wish). We will make use of a range of relevant covariates, such as self-assessed health 

status, gender and educational level. 

We expect people with children (or with a strong bequest wish) a priori to be less interested in reverse 

mortgages, but we want to test whether they become more interested in the instrument when we 

explain to them that a reverse mortgage can actually, under certain conditions, also be used to the 

advantage of their heirs. 
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5.3 Data  

 

Our data were collected through an internet survey in December 2012 among the participants of the 

CentERpanel run by CentERdata at Tilburg University. CentERdata is a survey research institute that 

is specialized in data collection and internet surveys. The CentERpanel consists of members of about 

2,000 households, representative of the Dutch-speaking population.
64

 Panel members complete short 

questionnaires via the internet on a weekly basis. Annually, they provide information on individual 

income, household wealth, health, employment, pensions, savings attitudes, and savings behavior for 

the DNB Household Survey (DHS), providing researchers with a rich set of background information 

on the respondents. The panel has been used in many studies of financial behavior and attitudes (see 

for instance Van Rooij et al., 2007) and financial literacy and retirement planning in the Netherlands 

(see Van Rooij et al., 2011), and the effects of pension information on behavior (Prast et al., 2012). 

For a complete description of the CentERpanel and the DHS, see Teppa and Vis (2012).  

The questionnaire aimed to assess whether Dutch homeowners aged 45 and over would be interested 

in a reverse mortgage loan at retirement. With almost nonexistent supply, potential demand can only 

be assessed by asking people whether they would be interested. Our questionnaire was submitted in 

December 2012 (week 49) to homeowners aged 45 and over, totaling 1401 households, of which 1145 

fully completed the questionnaire (response percentage 81.7%). 

Table 5.1 shows some descriptive statistics. As stated above, CentERdata goes through great lengths 

to ensure the representativeness of the CentERpanel. In the response on our questionnaire we do see a 

higher response for men, which is not uncommon for questionnaires on this type of (financial) subject. 
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 Data collected with internet surveys display higher validity and less social desirability response bias than those 

collected via telephone interviewing (Chang and Krosnick, 2009). CentERdata forms part of the CentER Group 

at Tilburg University. See also http://www.uvt.nl/centerdata/en. Households who do not have access to a pc are 

provided with a set-top box for their television. In case of attrition of panel members, CentERdata selects new 

members to keep the panel representative for the Dutch population. High-income members are somewhat 

overrepresented. We have verified that this does not affect the descriptive statistics qualitatively. 

http://www.uvt.nl/centerdata/en


108 

Table 5.1: Descriptive statistics 

N of respondents  1,145 

 Women  479 (0.418) 

 Men  666 (0.582) 

Age Min=45, max=90, mean/median=62 

Education  

 Low 0. 322 

 Medium 0. 262 

 High 0.416 

N of respondents with (grand)children 0.829 

Age difference with oldest child  

 Women  27.1 year, min=17, max=39 (n=391) 

 Men  29.5 year, min=18, max=46 (n=556) 

Household composition  

 Single, no children at home 0.148 

 Couple, no children at home 0.576 

 Couple, with child(ren) at home 0.235 

 Single, with child(ren) at home 0.018 

 Other 0.025 

Lower socioeconomic status 0.163 

self-employed 0.048 

Net household income (euro/month) mean = 3,020, median = 2,834 

Source: authors’ calculations on DHS panel. 

 

Table 5.2 shows the number of household members, the net household income per month and total 

household financial wealth (both mean and median) of different age groups. As one expects, income 

tends to decline after retirement, reflecting i) a less than 100% replacement ratio, and ii) the fact that 

the eldest retirees have benefited less from the increase in economic growth and wages starting around 

1970, and hence have accumulated less pension capital than the younger cohorts. But Table 5.2 also 

shows that elderly retirees have a large amount of financial wealth (current and saving accounts, 

stocks and bonds). At first sight, this seems to run counter to the life cycle theory of savings, which 

would predict much more decumulation to take place, particularly for those assets easy to liquidate 

(see Borella and Rossi, 2013 and Romiti and Rossi, 2012). The relatively high financial wealth of 

older groups can be partly explained by a natural form of selection that could be described as the 

‘survival of the richest’: richer people live longer.
65

 That the elderly do not appear to decumulate their 

liquid wealth may be due to a precautionary motive: they may know that statistically they are holding 

too much financial wealth, given their life expectancy, but at the same time they may not want to run 

the risk of being short of cash if they live longer than expected. This risk of living too long could be 

neutralized by buying an annuity, and the thinness of the annuity markets contradicts again the life 

cycle prediction (Davidoff et al., 2005). However, it is well known that people under-annuitize from 

the point of view of standard optimal life cycle planning theory (Beshears et al., 2014). 

When interpreting Table 5.2 it should be kept in mind that the average number of household members 

drops with age, first because the children move out, and next because at higher ages more people 
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 People with a higher socioeconomic status tend to live longer and are thus overrepresented in the oldest 

cohorts. In the Netherlands, the difference in life expectancy for men amounts to 7 years for the highest versus 

the lowest educational level (source: CBS Statline, 2012). 
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become widowed. Indeed, the percentage of single households rises from 10 percent among those 

between 45 and 55, to over 46 percent among those over 85 years of age. This too helps explain a 

dropping average net household income. 

Table 5.2: Household size, income and financial wealth by age group 

  
#HH members Net HH income (month) Total HH Financial Wealth 

Age group Freq. mean mean median mean median 

45-54yrs 307 3.3 € 3,104 € 3,000 € 23,314 € 6,315 

55-64yrs 379 2.3 € 3,126 € 2,936 € 43,190 € 11,700 

65-74yrs 321 1.9 € 2,931 € 2,700 € 50,944 € 15,856 

75-90yrs 138 1.7 € 2,753 € 2,750 € 67,330 € 26,893 

Total 1145 2.4 € 3,020 € 2,834 € 43,101 € 12,472 

Source: authors’ calculation on DHS panel. 

 

Table 5.3 shows housing wealth (net) and house value (gross) by age group. Both mean and median 

net housing wealth are higher for older cohorts. This is largely the result of the rise in housing prices 

over the past 30 years (until 2009). Also, among those 65 years and over (hence, retirees) a large 

fraction of homeowners still has a (forward) mortgage.
66

 Likely explanations are: i) the generous tax 

treatments of mortgage interest payments, ii) the generous loan conditions (no repayment of principal 

needed) of (second) mortgage loans offered until recently, and iii) retirees avoiding paying off their 

mortgage loan in order to not accumulate more illiquid financial wealth. 

Table 5.3: Housing characteristics of sample, by age group 

    Housing Wealth (net) House value (gross) 

Age group Freq. mean median mean median 

45-54yrs 212 € 173,000 € 171,000 € 251,000 € 234,000 

55-64yrs 291 € 206,000 € 192,000 € 282,000 € 250,000 

65-74yrs 258 € 283,000 € 215,000 € 303,000 € 280,000 

75-90yrs 114 € 279,000 € 250,000 € 333,000 € 295,000 

Total 875 € 230,000 € 200,000 € 287,000 € 255,000 

Source: authors’ calculation on DHS panel. Notes: As these housing variables are originating from other DHS questionnaires 
and not everyone was able or willing to answer these questions, the total number of observations here is below 1145. 

 

In view of the bequest timing function of reverse mortgage loans, we have calculated the age 

difference between each parent and the oldest child in the household. Out of the 1145 respondents, 947 

report having children. On average, the age difference is 29 years, ranging from 17 to 46. In general, 

the age difference between the mother and the child is more relevant, because women tend to live 
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 According to our calculations on DHS data and CBS data (IPO 2010) almost half of homeowners 65 years and 

over have no forward mortgage. 
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longer than men (in the Netherlands, the difference is 3.6 years for those born in 2011 
67

). The smaller 

the parent/child age difference, the older the heir will be when he receives a bequest.  

 

5.4 Empirical results 

 

5.4.1. Aggregate results 

Here we present the aggregate results of our questionnaire. Because reverse mortgages are quite 

unknown in the Netherlands, we started our questionnaire with the following explanation of the 

concept of a reverse mortgage: 

“Reverse mortgages are popular in a number of countries.
 68

 A reverse mortgage is a loan 

that you may obtain from your bank if your current mortgage debt amounts to less than half of 

the value of your house. The target group consists of retirees. A reverse mortgage does not 

result in higher monthly living expenses, because the mortgage interest is added to the debt. 

Only when the house is sold, because the owner moves to another dwelling or passes away, 

does the bank recover the loan plus interest. The loan can be taken out as a lump sum, or as a 

supplement to the monthly retirement income, or as a freely disposable credit line that one 

may use at will”,  

Additionally, we provided some extra examples of the potential use of a reverse mortgage. To 

determine if suggestions for use of a reverse mortgage to the benefit of the potential heirs would 

increase the interest of respondents with a bequest wish, we used two different sets of examples of 

how to use the reverse mortgage loan. Randomly, half of the respondents were given examples 

regarding their own consumption, while the others were given donation examples. 

Own consumption examples: 

Retirees can use a reverse mortgage to supplement their pension: for instance, so that they 

can live more comfortably and can afford (more) assistance in housekeeping, or for one-off 

luxury expenditures such as a trip around the world, a new car or trailer. 

Donation examples: 

Retirees can use a reverse mortgage as a means of gifting money to their children or 

grandchildren: for instance, so that they can go to college or university, can buy their own 

home, or can start up a business venture. It enables retirees to financially support their 

children or grandchildren just when they most need this support.  
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 There are relatively extensive reverse mortgage markets in e.g. the US, Canada, the United Kingdom and 

Australia (see e.g. Shan, 2011; Ong, 2008; Alai et al., 2014). 
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We first asked whether the respondent had heard of such a type of product before. Slightly over 9 

percent said they had. Our second question was the crucial one, asking respondents whether they 

would be interested in a reverse mortgage: Most respondents, roughly 36%, claim to be indifferent, 

while a good 21% find it quite appealing, with roughly 6% finding it very appealing. The remaining 

37% of respondents find it not (15 %) or not at all (roughly 22 %) appealing. 

Consumption smoothing vs bequest timing 

As mentioned before, a reverse mortgage may be welfare-improving for homeowners with a bequest 

wish, because it would enable them to better time their bequest. A reverse mortgage market would 

enable parents with insufficient liquid savings but considerable housing wealth to help children to buy 

a home through the facilitation of a down payment (Mayer and Engelhardt, 1996). On the other hand, 

parents may fear that handing out the bequest early may reduce attention from their children. 

With an average life expectancy for women of around 86 for those now in their sixties
69

, it is clear 

from Table 5.1 that the first child of the women in our sample would receive an inheritance when 

approaching the age of 59. The optimal timing of a bequest is not a priori clear, however. When 

someone can count on a bequest, albeit late in life, then she can choose to accumulate less during her 

working years, thus already optimally timing the bequest. But large uncertainty about amount and 

moment of the bequest would still prevent a successful implementation of such a strategy. Yet, if a 

bequest would be particularly valuable for the recipient at age 30, when the parents are in their sixties, 

then a reverse mortgage will probably not be the most efficient instrument for the capital transfer 

between generations. 

We find no direct effect of the different examples for the use of a reverse mortgage on the interest in 

such a mortgage in the sample as a whole. On average, interest under both types of examples is almost 

identical. But a breakdown of the data in over-65- and under-65 years of age does show a significant 

difference. Respondents under 65 are relatively more interested when given examples for their own 

consumption, while on the other hand, respondents over 65 are relatively more interested when given 

examples for donating to their potential heirs (see Figure 5.2). A simple, single-sided t-test would 

classify the under-65 effect at a significance of 0.0653 and the over-65 effect at a significance of 

0.0438.  
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 Source: CBS Statline (2012) 
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Figure 5.2: Interest in reverse mortgage by examples for its use and age  

 

a The interest in a reverse mortgage was measured on a 5-point scale, with 1=not interested and 5=very interested. 

Source: authors’ calculation on DHS panel.  

A possible explanation for this finding is that people below 65 years of age anticipate a substantial 

drop in income after retirement. This impending loss might boost their interest in an instrument such 

as reverse mortgages. People above the age of 65 would already have adapted to their lower retirement 

income, which shifted their reference point. The potential gain in income through a reverse mortgage 

would be less appealing to them. The fact that the elderly are more interested when given donation 

examples is probably related to their relatively stronger bequest wish. The next section further 

analyzes the relationship between the bequest wish and the donation examples. 

Why interested? 

We asked respondents who indicated that they were (very) interested in a reverse mortgage loan to 

state for what purposes they would mainly use the money made available to them through the reverse 

mortgage. They could distribute 100 points across a set of options which they could supplement, see 

Table 5.4 for the results. The most important reasons for a reverse mortgage loan turn out to be the 

desire to live more comfortably, to make a significant expenditure, or to have a last resort in case 

(second pillar) pension income and (first pillar) old-age pension benefit are not sufficient. Those who 

were shown the donation examples allocate significantly more points to the option to already gift part 

of their inheritance to their relatives, but the overall pattern is identical under both types of examples. 
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Table 5.4: For what purposes would you use the money made available to you through a reverse 

mortgage? – By type of example 

You can distribute 100 points across the following options* 
You can also choose to assign 100 points to just one option, and zero points to all the others 

 Type of example 

Spending purpose Own consumption Donation 

To live more comfortably and not worry about money 31.2 27.7 

To already gift part of my inheritance to my surviving relatives 11.3 19.4 

To already donate part of my inheritance to charity 2.6 1.9 

To make a significant expenditure 27.5 24.6 

To buy a holiday home 3.2 2.1 

As a last resort 21.6 22.3 

Other  2.6 2.0 

N 163 146 

*Respondents who indicated that they are (very) interested in a reverse mortgage loan (27% of sample, n=309). 
Source: authors’ calculation on DHS panel. 

 

We also asked respondents with an interest in a reverse mortgage which loan arrangement they would 

prefer. Over 40 percent chose the line of credit, as shown in Figure 5.3.
70

 

 

Figure 5.3: What loan arrangement would you prefer? 
a
 

 

a Respondents who indicated that they are (very) interested in a reverse mortgage loan (27% of sample, n=309). 
Source: authors’ calculation on DHS panel. 
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 There were no significant effects of the different types of examples in this question. 
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Why not interested? 

Respondents who claimed to find a reverse mortgage loan not or not at all appealing (37% of the 

sample) were asked to rate the importance of a few reasons for this reaction. The suggested reasons 

had to do with feelings toward the supplier of the product (“too dependent on the bank”, “I would 

worry about being evicted from my home”), debt attitudes (“it doesn’t feel good”, “I want to have as 

little debt as possible”), income expectations (“I will have ample income by that time”), and the use of 

the home (“my children or grandchildren will take up residence in my house”).  

Of these reasons the debt-attitude and the feeling of too much dependency on the bank were ranked as 

the most important. The fear of eviction was not felt widely (and would not be applicable when a no-

negative-equity guarantee is in place) and it is very uncommon in the Netherlands for (grand)children 

to take up residence in the house of their (grand)parents. 

 

5.4.2. Results of an ordered probit regression analysis 

This section presents the results of a regression analysis of respondents’ interest in a reverse mortgage 

loan, based on the following estimation equation: 

         
             (5.2)   

Here, we use the interest in a reverse mortgage loan (   ) as the main dependent variable. The 

respondents’ interest was measured qualitatively on a Likert scale, ranging from 1 for the respondents 

who find such loans least appealing to 5 for those who find them most appealing.
71

 We analyze the 

effect of a list of background variables (  
 ) on this reverse mortgage interest. The complete list can be 

found in Table 5.5. The analysis is done at the individual level, but in about one third of the cases 

more than one household member is included in the analysis, so we use clustered standard errors at the 

household level. 

To capture the importance of the relative size of housing equity to income, we developed the variable 

Q-ratio. This variable has a 5-point scale, with 1 representing the 20% with the lowest home equity-to-

income ratio and 5 representing the 20% with the highest home equity-to-income ratio. To prevent 

biases due to cohort effects (as Tables 5.2 and 5.3 showed, housing wealth rises and income drops 

with age), we calculated these ratio-quintiles separately for each 5-year age cohort. So a Q-ratio of 1 

represents the 20% with the lowest home equity-to-income ratio for each age cohort.  

                                                           
 

71
 We also performed probit and OLS regression analyses with the dependent variable collapsed into a binary 

outcome, which is 1 if someone is somewhat or very interested in a reverse mortgage and 0 otherwise. This 

produced very similar results with mostly limited changes in significance levels and magnitudes. 
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Table 5.6 presents the full ordered probit regression results of Equation (5.2), including the estimated 

marginal effects at the means of covariates, as shown in Table 5.5. The covariates are ordered in two 

categories: objective and subjective characteristics. 

Table 5.5: Summary statistics 

 Mean Std. Min Max 
     
Interest in reverse mortgage 2.740 1.189 1 5 
     
Objective characteristics     
Age 62.7 9.87 45 89 
Age squared 4030 1260 2025 7921 
Female 0.372 0.484 0 1 
Couple 0.834 0.372 0 1 
Has (grand)children 0.820 0.384 0 1 
Age difference with oldest child 23.4 11.8 0 46 
Pensioner 0.423 0.494 0 1 
Self-employed 0.048 0.213 0 1 
Log(net household income) 7.925 0.399 6.340 9.457 
Total financial wealth (in €1,000) 46.8 96.2 -40 1454 
Medium education 0.269 0.444 0 1 
Higher education 0.412 0.493 0 1 
Q-ratio 3.014 1.385 1 5 
Lower socioeconomic status 0.163 0.370 0 1 
Number of mortgages 0.864 0.857 0 5 
Second home 0.054 0.226 0 1 
Donation examples 0.500 0.500 0 1 
     
Subjective characteristics     
Bequest wish 5.961 2.701 1 10 
Donation examples * bequest wish 2.996 3.576 0 10 
Has heard of reverse mortgages before 0.101 0.301 0 1 
Sufficient savings 6.144 2.260 1 10 
Expects pension cuts 6.446 2.242 1 10 
Big spending wishes 4.427 2.704 1 10 
Grow old in current home 7.606 2.556 1 10 
Move to a smaller home 3.649 2.674 1 10 
Move to a rented home 3.348 2.517 1 10 
Trusts in banks 4.563 2.110 1 10 
Sufficient income 6.471 2.085 1 10 
Self-assessed health status (SAHS) 2.176 0.718 1 5 
SAHS worsened 3.038 0.615 1 5 
Chance of leaving an inheritance over €500,00 (in %) 7.416 18.856 0 100 

Source: authors’ calculation on DHS panel. Total sample available for regression. Observations: 796 

 

Objective characteristics 

Table 5.6 shows that the interest in reverse mortgage loans depends significantly on age and age 

squared, such that interest peaks at age 66, though the impact at the margin is very limited. As 

discussed before, a reverse mortgage is not available before retirement and offers higher lump sums at 

higher ages. However, at really high ages, people might no longer be able or willing to make use of 

extra consumption possibilities. This might explain the parabolic relationship we find, with a 

maximum around the age of 70, when many people are retired yet still very active. But it is important 

to note that we only examined if people were interested in the instrument, not when they would want 

to make use of it. Especially for the youngest respondents a lack of interest might partly be due to the 

fact that a reverse mortgage could only be available to them in the distant future. 
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We find that women are significantly less interested in the reverse mortgage product. The probability 

of being (somewhat or very) interested in reverse mortgages is lower than that of men by almost 7 

percent. Whether or not the respondent is part of a couple does not seem to have a significant impact. 

The variable with the most substantial impact is having (grand)children, which reduces the probability 

of being (somewhat or very) interested by almost 30 percent. This is not unexpected, because those 

without (grand)children have the strongest incentive to make full use of all their assets themselves. 

The finding that those with a higher age difference with their oldest child are more interested in a 

reverse mortgage loan – by a few tenth of a percent with each extra year – is also interesting. A high 

age difference implies, ceteris paribus, that the children receive the bequest at a younger age, which 

might make the natural timing of the bequest potentially less problematic than for those with a smaller 

age difference with their oldest child. But the uncertainty effect should be similar for both groups. 

Perhaps those who become parents for the first time at a higher age are more inclined to carefully plan 

both their family and their finances. 

The self-employed appear to be substantially more often (very) interested, by about 14 percent. This 

makes sense. In the Netherlands especially, self-employed save less for their pension than do 

employees, most likely because the latter are mandatory participants in their employer’s pension plan 

(Van Rooij et al., 2007). When access to occupational pension schemes is relatively limited, building 

up capital in an owned home is an obvious alternative. It comes therefore as no surprise that self-

employed expect to benefit from a reverse mortgage more than employees do.  

Educational level does not appear to impact the interest in a reverse mortgage. Unfortunately, the DHS 

data does not include a measure for (probability) numeracy, so we cannot assess whether the ability to 

understand and process probabilistic concepts matters in this case. Arguably, it would require at least a 

certain level of numeracy to e.g. fully appreciate the value of a no-negative-equity guarantee or to 

determine if (grand)children are likely to benefit more from a donation in the short term through a 

reverse mortgage or from waiting for a possibly substantially larger bequest somewhere in the distant 

future.
72

 There is a significant effect of socioeconomic status, such that respondents with a lower 

socioeconomic status are (much) less interested, by about 11 percent. This could be related to less 

interest in or confidence with using complex financial planning tools.  

 

                                                           
 

72
 The DHS data does include information on individuals financial literacy (see e.g. Alessie et al., 2011), but we 

do not include these in our analysis, because of many missing observations in our dataset (almost 37%). Interest 

in reverse mortgages is positively correlated with financial literacy in a bivariate analysis and this relationship is 

slightly significant, but the significance disappears when the other covariates are included. 
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Table 5.6: Interest in reverse mortgage (RM); Ordered probit regression results 
a
 

Interest in RM Marginal Effects on Probabilities 
 coeff_all No Not_really Neutral Somewhat Very 
 b/se b/se b/se b/se b/se b/se 
       
Objective characteristics       
Age 0.098** -0.001 -0.001 0.000 0.001 0.001    
 (0.05) (0.00) (0.00) (0.00) (0.00) (0.00)    
Age squared -0.001*      -      -      -      -      - 
 (0.00)      -      -      -      -      - 
Female -0.209*** 0.053** 0.023** -0.007 -0.047** -0.021**  
 (0.08) (0.02) (0.01) (0.01) (0.02) (0.01)    
Couple 0.179 -0.045 -0.020 0.006 0.041 0.018    
 (0.12) (0.03) (0.01) (0.01) (0.03) (0.01)    
Has (grand)children -0.901*** 0.229*** 0.100*** -0.032 -0.204*** -0.092*** 
 (0.30) (0.08) (0.04) (0.02) (0.07) (0.03)    
Age diff. with oldest child 0.019** -0.005** -0.002** 0.001 0.004** 0.002**  
 (0.01) (0.00) (0.00) (0.00) (0.00) (0.00)    
Pensioner 0.120 -0.031 -0.013 0.004 0.027 0.012    
 (0.11) (0.03) (0.01) (0.00) (0.03) (0.01)    
Self-employed 0.426** -0.108** -0.047** 0.015 0.097** 0.044**  
 (0.20) (0.05) (0.02) (0.01) (0.05) (0.02)    
Medium education 0.078 -0.020 -0.009 0.003 0.018 0.008    
 (0.12) (0.03) (0.01) (0.00) (0.03) (0.01)    
Higher education 0.081 -0.021 -0.009 0.003 0.018 0.008    
 (0.12) (0.03) (0.01) (0.00) (0.03) (0.01)    
Lower soc.econ. status -0.332** 0.084** 0.037** -0.012 -0.075** -0.034**  
 (0.13) (0.03) (0.01) (0.01) (0.03) (0.01)    
Log(net household income) 0.167 -0.042 -0.018 0.006 0.038 0.017    
 (0.13) (0.03) (0.02) (0.01) (0.03) (0.01)    
Total fin. wealth (in €1,000) -0.000 0.000 0.000 -0.000 -0.000 -0.000    
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)    
Q-ratio 0.060* -0.015* -0.007 0.002 0.014* 0.006    
 (0.04) (0.01) (0.00) (0.00) (0.01) (0.00)    
Number of mortgages 0.207*** -0.053*** -0.023*** 0.007 0.047*** 0.021*** 
 (0.05) (0.01) (0.01) (0.00) (0.01) (0.01)    
Second home -0.387* 0.098 0.043 -0.014 -0.088 -0.040    
 (0.23) (0.06) (0.03) (0.01) (0.05) (0.02)    
Donation examples -0.347* -0.014 -0.006 0.002 0.012 0.006    
 (0.19) (0.02) (0.01) (0.00) (0.02) (0.01)    
       
Subjective characteristics       
Bequest wish -0.010 -0.006 -0.003 0.001 0.005 0.002    
 (0.02) (0.00) (0.00) (0.00) (0.00) (0.00)    
Don. examples * Bequest wish 0.067**      -      -      -      -      - 
 (0.03)      -      -      -      -      - 
Has heard of RM before 0.190 -0.048 -0.021 0.007 0.043 0.019    
 (0.15) (0.04) (0.02) (0.01) (0.03) (0.02)    
Sufficient savings -0.058* 0.015* 0.006* -0.002 -0.013* -0.006*   
 (0.03) (0.01) (0.00) (0.00) (0.01) (0.00)    
Expects pension cuts 0.047** -0.012** -0.005** 0.002 0.011** 0.005**  
 (0.02) (0.01) (0.00) (0.00) (0.00) (0.00)    
Big spending wishes 0.063*** -0.016*** -0.007*** 0.002 0.014*** 0.006*** 
 (0.02) (0.00) (0.00) (0.00) (0.00) (0.00)    
Grow old in current home 0.021 -0.005 -0.002 0.001 0.005 0.002    
 (0.02) (0.01) (0.00) (0.00) (0.00) (0.00)    
Move smaller 0.060*** -0.015*** -0.007*** 0.002 0.014*** 0.006*** 
 (0.02) (0.01) (0.00) (0.00) (0.00) (0.00)    
Move rented 0.014 -0.004 -0.002 0.000 0.003 0.001    
 (0.02) (0.01) (0.00) (0.00) (0.00) (0.00)    
Trusts in banks -0.011 0.003 0.001 -0.000 -0.002 -0.001    
 (0.02) (0.01) (0.00) (0.00) (0.01) (0.00)    
Sufficient income -0.015 0.004 0.002 -0.001 -0.003 -0.002    
 (0.03) (0.01) (0.00) (0.00) (0.01) (0.00)    
Self-assessed health (SAHS) -0.005 0.001 0.001 -0.000 -0.001 -0.000    
 (0.06) (0.02) (0.01) (0.00) (0.01) (0.01)    
SAHS worsened -0.135** 0.034** 0.015** -0.005 -0.031** -0.014**  
 (0.06) (0.02) (0.01) (0.00) (0.01) (0.01)    
Inheritance>500 K -0.007*** 0.002*** 0.001** -0.000 -0.002*** -0.001**  
 (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)    
N 796 796 796 796 796 796 
p-value 0.000 0.000 0.000 0.000 0.000 0.000 

Significance *** p<0.01, ** p<0.05, * p<0.1. Standard errors reported in parentheses. The marginal effects are estimated at 
covariate means and shown for each individual variable, including any higher order or interaction effects. 
a See Table 5.5 for summary statistics belonging to this regression analysis 
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Somewhat surprisingly, income and wealth measures appear to have little impact on the interest in a 

reverse mortgage. Only the Q-ratio variable is slightly positively significant, which indicates that those 

with relatively more potential for taking out a reverse mortgage are also more interested. Interest is 

about 2 percent higher in total for those whose home equity-to-income ratio belongs to a higher 

quintile within their age group.  

The number of existing mortgages forms another objective background characteristic that significantly 

increases the interest in a reverse mortgage, by about 7 percent per mortgage. As in the US, in the 

Netherlands the combination of rising home prices, falling interest rates and ample refinancing 

opportunities made it possible— up to 2008— for homeowners to take a second (forward) mortgage 

on their home (Khandani et al., 2009). In the Netherlands, moreover, taking a second mortgage loan 

was very attractive for tax reasons, especially for higher incomes. Many of the mortgages were 

interest-only, or in the form of an “investment mortgage”, implying that the mortgage would be paid 

off, at retirement, with the investment proceeds. Due to the financial crisis, many of these households 

will have a considerable forward mortgage loan left on their home, which will actually prohibit them 

making use of a reverse mortgage. That these households nevertheless are relatively more interested in 

a reverse mortgage, may primarily be indicative of a relatively easy debt attitude.  

Subjective characteristics 

The CentER panel and our questionnaire also provide a lot of information on subjective 

characteristics, including personal preferences, future expectations and self-assessed health status. As 

Table 5.6 shows, various subjective background variables are significantly correlated with the interest 

in a reverse mortgage loan.  

The donation examples in isolation have no significant effect on the interest in reverse mortgages, but 

by combining it with the bequest wish we find a (small and slightly significant) negative effect of the 

donation examples and a positive interaction effect. This means that showing respondents how a 

reverse mortgage can be used to help their potential heirs makes them less interested than showing 

them how to use it for own consumption, unless respondents have a strong bequest wish. Apparently, 

respondents are significantly influenced by suggested uses of a reverse mortgage.  

The relationship between future expectations and interest in reverse mortgages is as expected: interest 

is lower when respondents expect to have sufficient savings and higher when they expect future 

pension cuts or wish to make a big expenditure. The willingness to move to a smaller home also has a 

positive sign. On the one hand this is puzzling, because moving to a smaller home would mean 

liquidating housing wealth without taking a reverse mortgage loan. On the other hand, the willingness 

to move to a smaller home might reflect the wish to have more liquid wealth. All these effects are 

comparable in magnitude: a 1 point change on the 10-point scale on the level of agreement with each 
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statement corresponds with 2 percent more interest in a reverse mortgage. Interestingly, trust in banks 

does not seem to significantly affect the interest in reverse mortgages. A lack of trust in financial 

institutions could have been expected to be correlated with a lower interest in such a relatively 

complex financial instrument.  

A worsening of the self-assessed health status is negatively correlated with interest in reverse 

mortgages. On average respondents rated their health as ‘good’ and ‘equal to last year’, but if that 

becomes ‘somewhat worse’, interest drops by about 5 percent. This makes sense if one assumes that 

some of the respondents with worsening health expect to leave their home to move to a nursing home, 

which would make a reverse mortgage meaningless. And when health has started to worsen, many 

potential uses for a reverse mortgage lose their priority. The potential bequest might also be used as a 

bargaining chip for care and attention from the children. The estimated chance of leaving a very large 

bequest (over € 500,000) is significant with a minus sign. Interest in reverse mortgages drops with 

about 3 percent for each extra 10 percentage points chance of such a large bequest. This makes sense 

both because expecting to leave a large bequest implies expecting to have more than enough wealth to 

live from, and because it may also reflect the wish to leave a bequest at death. 

 

5.5 Discussion and policy implications 

 

What do our findings imply for an evaluation of the potential for a reverse mortgage market in the 

Netherlands? With no attractive supply available, asking what people would like is the only way to get 

an idea of potential demand. We have found that less than 10 percent of respondents (say they) have 

heard of reverse mortgage loans. This is not surprising, given the lack of supply. This, in combination 

with our finding that more than a quarter of Dutch homeowners aged 45 and over say they would be 

interested or moderately interested in the possibility of a reverse mortgage loan, suggests that the 

absence of a market is not due to a lack of demand. However, the fact that many people say they 

would be interested does not mean that they would actually take up a reverse mortgage loan if it were 

available.  

Our finding that interest in the product is higher among people who fear pension cuts, underscores that 

reverse mortgage loans are perceived as an instrument to cushion shocks in retirement income. In fact, 

enabling higher consumption at retirement is regarded as the main benefit of a reverse mortgage loan. 

This is relevant, especially as – in light of the ageing population – pension risk is shifted more to 

employees in the Netherlands, the retirement age is increased relative to what people thus far expected, 

and as of 2015 tax-facilitated pension premiums have been significantly reduced. It is expected that 

employees will not (fully) compensate for this difference by saving more in other ways. In many 
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countries the generosity of the pension system is decreasing or bound to decrease (further), due to 

ageing populations. 

Given the fact that a reverse mortgage is relatively more attractive at a more advanced age, an 

interesting route for improving pension income is to make more use of the already available flexibility 

in the pension benefit structure. For example, pension participants can usually opt for a higher pension 

benefit in the first 10 to 15 years and a lower benefit in the years afterwards, with a maximum ratio of 

100 to 70. Alternatively, they might be given the option to choose a pension benefit at a higher starting 

level, renouncing possible future indexations (Soede, 2012) — although these might become more 

rare, anyway. These pension benefit structures would mirror the fact that most people tend to spend  

more in the first 10 to 15 years into their pension years, and at a higher age have lower financial 

requirements, due to diminishing physical and/or mental strength. Those who find they still have 

spending wishes at that stage could then very well use a reverse mortgage to supplement their 

diminishing pension benefits. 

Potentially relevant are also several (planned) retrenchments in social security and health care in the 

Netherlands and in other countries. In the Netherlands, for example, elderly people entering into a 

nursing home will have to pay the cost of living (rent, food) themselves; only care and cure will be 

covered by the system. The contribution that people will have to pay depends on their wealth. Hence, 

it will be less attractive to move to a nursing home— and in a way, people are disincentivized to 

accumulate wealth. This might, for two reasons, lead to a further increase in interest in reverse 

mortgages: people may prefer to continue living at home, and/or may prefer to bestow wealth on their 

children as soon as they can. At the time of our survey, these new arrangements were not yet in place, 

so the interest in reverse mortgages found in our survey may be underestimated. 

Given the importance of housing in the total assets of the elderly, the possibility of a reverse mortgage 

would also make the precautionary savings motive less important, and perhaps lead to more 

decumulation of financial assets, while housing value might be used in case of higher-than-expected 

longevity. Yet, whether the homeowners who expressed an interest in a reverse mortgage product will 

indeed enter in such a contract if it were available remains to be seen. That will depend on various 

circumstances, including the price and non-monetary conditions.  

The analysis presented in this paper suggests that there is substantial potential interest in reverse 

mortgages. However, a reverse mortgage is a relatively complicated financial product that entails 

certain risks and can be quite expensive. The actual demand would depend on many factors, including 

the availability of adequate information and advice. Rules and regulations concerning reverse 

mortgages should be in place, to prevent misselling and people entering into a contract which may at 

some point force them to be evicted by the lender. The government could play a role in providing 
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safeguards for both borrowers and lenders, in order to support the development of a reverse mortgage 

market (Mitchell and Piggot, 2003; Alonso et al., 2013). 
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Appendix 5.1: Reverse Mortgage questionnaire administered to the CentERpanel 

 

This appendix contains the questionnaire as it was fielded in the CentERpanel in week 49 of 2012. The 

questionnaire was presented to 1401 panel members aged 45 and older that own a house, of which 

1145 fully completed the questionnaire (response percentage 81.7%). 

 

 The variable names are printed in bold and correspond to the names in the dataset.  

 The questionnaire routing is printed in italics for each variable concerned.  

 open: answer box; no limit to the length of the answer  

 string: answer box that accommodates a maximum amount of characters (255 is standard) 

 With numerical variables, wherever the range within which the respondent could choose an 

answer was not visible to the respondent, this is printed in italics in the codebook. Wherever 

no limits applied to the range within which to choose an answer, this is indicated in the 

codebook as ‘integer’. 

 The so-called ‘fills’ (variable text) are indicated between straight brackets [].  

 Variables between curly brackets are not part of the database, but the associated questions or 

texts were part of the questionnaire. 

 

 

 

nohhold 

Number of household encrypted. 

 

nomem 

Number within the household. 

 

weeknr 

Week in which questionnaire was completed. 

 

age 

preloaded variable 

 

partner 

preloaded variable 

 

arandom 

1 intro1 

2 intro2 

 

brandom 

1 increments of 10% at v6 

2 increments of 15% at v6 

 

crandom 

1 50% surplus value in v6 

2 100% surplus value in v6 
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{intro} 

This questionnaire is about reverse mortgages, but first we wish to ask you a few questions about 

children. 

 

v10 

How many children do you have? If you don’t have any children, then enter 0. 

integer 

 

if v10>0 

v10a 

How old is your [if v10>1: eldest/ if v10=1: ] child now? 

integer 

 

if v10>1  

v10b 

How old is your youngest child now? 

integer 

 

v11 

How many grandchildren do you have? If you don’t have any grandchildren, then enter 0. 

integer 

 

if v11>0 

v11a 

How old is your [if v11>1: eldest/if v11=1: ] grandchild now? 

integer 

 

if v11>1 

v11b 

How old is your youngesst grandchild now? 

integer 

 

if arandom=1 

{intro1} 

Reverse mortgages are popular in a number of countries. A reverse mortgage is a loan that you may 

obtain from your bank if your current mortgage debt amounts to less than half of the value of your 

house. The target group consists of retirees. A reverse mortgage does not result in higher monthly 

living expenses, because the mortgage interest is added to the debt. Only when the house is sold 

because the owner moves to another dwelling or passes away, the bank recovers the loan plus interest. 

The loan can be taken out as a lump sum, or as a supplement to the monthly retirement income, or as a 

freely disposable credit line that one may use at will.  

 

Retirees can use a reverse mortgage for instance to supplement their pension so that they can live more 

comfortably and can afford (more) assistance in housekeeping, or for one-off luxury expenditures such 

as a trip around the world, a new car or trailer. 
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if arandom=2 

{intro2} 

Reverse mortgages are popular in a number of countries. A reverse mortgage is a loan that you may 

obtain from your bank if your current mortgage debt amounts to less than half of the value of your 

house. The target group consists of retirees. A reverse mortgage does not result in higher monthly 

living expenses, because the mortgage interest is added to the debt. Only when the house is sold 

because the owner moves to another dwelling or passes away, the bank recovers the loan plus interest. 

The loan can be taken out as a lump sum, or as a supplement to the monthly retirement income, or as a 

freely disposable credit line that one may use at will.  

 

Retirees can use a reverse mortgage for instance as a means of gifting money to their children or 

grandchildren, so that they can go to college or university, can buy their own home, or can start up a 

business venture. It enables them to financially support their children or grandchildren just when they 

most need this support.  

 

v1 

Have you ever heard of reverse mortgages? It is not (yet) a familiar product in the Netherlands. 

1 yes 

2 no 

 

v2 

To what extent does the idea of a reverse mortgage appeal to you? 

1 does not appeal to me at all 

2 doesn’t really appeal to me 

3 neutral 

4 actually does appeal to me 

5 definitely appeals to me 

 

if v2=1 or v2=2 and v10>0 and v11>0 

v2a 

You have indicated that the idea of a reverse mortgage [if v2=1: doesn’t at all/if v2=2: doesn’t really] 

appeal to you. What are your considerations in this regard? You can choose a score from 1 through 10. 

 

1 = certainly not 

10 = certainly yes 

v2at1 I would feel too dependent on the bank 

v2at2 It doesn’t feel good 

v2at3 I will have ample income by that time 

v2at4 My children or grandchildren will take up residence in my house 

v2at5 I would worry about being evicted from my home  

v2at6 I want to have as little debt as possible 

1 certainly not 

2 2 

3 3 

4 4  

5 5  

6 6  

7 7  
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8 8 

9 9 

10 certainly yes 

 

if v2=1 or v2=2 and v10=0 and v11=0 

v2b 

You have indicated that the idea of a reverse mortgage [if v2=1: doesn’t at all/if v2=2: doesn’t really] 

appeal to you. What are your considerations here? You can choose a score from 1 through 10. 

 

1 = certainly not 

10 = certainly yes 

v2bt1 I would feel too dependent on the bank 

v2bt2 It doesn’t feel good 

v2bt3 I will have ample income by that time 

v2bt4 My children or grandchildren will take up residence in my house 

v2bt5 I would worry about being evicted from my home  

v2bt6 I want to have as little debt as possible 

1 certainly not 

2 2 

3 3 

4 4  

5 5  

6 6  

7 7  

8 8 

9 9 

10 certainly yes 

 

if age<65  

v3  

To what extent do the following statements apply to you? You can choose a score from 1 through 10. 

 

1 = certainly not 

10 = certainly yes 

v3t1 I would like to leave an inheritance 

v3t2 I trust banks and insurers  

v3t3 I expect to have sufficient income when I retire 

v3t4 I expect to have enough savings when I retire  

v3t5 I expect to have to cope with disappointing pension income  

v3t6 I would like to retire early  

v3t7 I would like to start my own business venture after retirement 

v3t8 I would like to make a significant expenditure after retirement, such as making a trip around the 

world or buying a new car or trailer 

1 certainly not 

2 2 

3 3 

4 4  

5 5  
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6 6  

7 7  

8 8 

9 9 

10 certainly yes 

 

if age>=65 

v3a  

To what extent do the following statements apply to you? You can choose a score from 1 through 10. 

 

1 = certainly not 

10 = certainly yes 

v3at1 I would like to leave an inheritance 

v3at2 I trust banks and insurers 

v3at3 I have enough pension income 

v3at4 I have enough savings 

v3at5 I expect to need to deal with disappointing pension income  

v3at6 I would like to still start an own business venture 

v3at7 I would like to make a significant expenditure, such as making a trip around the world or buying 

a new car or trailer 

1 certainly not 

2 2 

3 3 

4 4  

5 5  

6 6  

7 7  

8 8 

9 9 

10 certainly yes 

 

v4 

 

For what purposes would you mainly use the money made available to you through the reverse 

mortgage?  

 

You can distribute 100 points across the following options. 

 

Note: If you do not wish to assign any points to a certain purpose, then you need to enter a 0 

(zero), otherwise you cannot proceed. 

 

You can also choose to assign 100 points to just one option, and zero points to all the others. 

v4t1 To live more comfortably and not worry about the money 

v4t2 To already gift part of my inheritance to my surviving relatives 

v4t3 To already donate part of my inheritance to charity 

v4t4 To make a significant expenditure (on hobby, fixing up/furnishing the home, on travelling while I 

am still fit enough) 

v4t5 To buy a holiday home 
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v4t6 As a last resort when I really cannot make ends meet with my pension income and old age 

pension benefit (AOW) 

v4t7 Other, specifically… 

v4t8 string 

v4t9 total 0..100 

 

v5 

Suppose you were to consider taking out a reverse mortgage. What arrangement would you prefer, 

then? 

1 a lump sum 

2 a monthly supplement to my pension income and pension benefit (AOW) 

3 a credit facility to be used at will 

4 a combination 

5 I don’t know 

 

if brandom=1 and crandom=1 

v6 

Suppose you were to consider taking out a reverse mortgage. What mortgage sum do you have in 

mind, then?  

Assume, for this question, that the value of your house is now twice as high as your mortgage debt. 

This means that your surplus value amounts to 50%. 

1 maximum 10 percent of the surplus value 

2 between 10 and 20 percent of the surplus value 

3 between 20 and 30 percent of the surplus value 

4 between 30 and 40 percent of the surplus value 

 

if brandom=1 and crandom=2 

v61 

Suppose you were to consider taking out a reverse mortgage. What mortgage sum do you have in 

mind, then?  

Assume, for this question, that you do not have a mortgage debt (any more). This means that your 

surplus value amounts to 100%. 

1 maximum 10 percent of the surplus value 

2 between 10 and 20 percent of the surplus value 

3 between 20 and 30 percent of the surplus value 

4 between 30 and 40 percent of the surplus value 

 

if brandom=2 and crandom=1 

v6a 

Suppose you were to consider taking out a reverse mortgage. What mortgage sum do you have in 

mind, then?  

Assume, for this question, that the value of your house is now twice as high as your mortgage debt. 

This means that your surplus value amounts to 50%. 

1 maximum 15 percent of the surplus value 

2 between 15 and 30 percent of the surplus value 

3 between 30 and 45 percent of the surplus value 

4 between 45 and 60 percent of the surplus value 
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if brandom=2 and crandom=2 

v6a1 

Suppose you were to consider taking out a reverse mortgage. What mortgage sum do you have in 

mind, then?  

Assume, for this question, that you do not have a mortgage debt (any more). This means that your 

surplus value amounts to 100%. 

1 maximum 15 percent of the surplus value 

2 between 15 and 30 percent of the surplus value 

3 between 30 and 45 percent of the surplus value 

4 between 45 and 60 percent of the surplus value 

 

if age<65 

v7 

To what extent do you agree with the following statements? You can choose a score from 1 through 

10. 

 

1 = disagree entirely 

10 = agree entirely 

v7t1 I would like to grow old in the house I now live in 

v7t2 I would like to move to a smaller self-owned home after retirement 

v7t3 I would like to move to a rented dwelling after retirement 

v7t4 I am satisfied with my current dwelling  

1 disagree entirely 

2 2 

3 3 

4 4  

5 5  

6 6  

7 7  

8 8 

9 9 

10 agree entirely 

 

 

if age>=65 

v7a 

To what extent do the following statements apply to you? You can choose a score from 1 through 10. 

 

1 = certainly not 

10 = certainly yes 

v7at1 I want to grow old in the house I now live in  

v7at2 I would like to move to a smaller self-owned dwelling 

v7at3 I would like to move to a rented dwelling 

v7at4 I am satisfied with my current dwelling 

1 certainly not 

2 2 

3 3 

4 4  
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5 5  

6 6  

7 7  

8 8 

9 9 

10 certainly yes 

 

if age<65 

v8 

When you retire, do you expect to have a surplus value on your own house of at least 50 percent (for 

instance after paying off your mortgage and/or long-term property price increases)? 

1 yes 

2 no 

 

The answers to the following questions were preloaded from a previously fielded questionnaire. Only 

if respondents had not previously answered the questions, questions EKANS0 through EKANS4a were 

posed. 

 

if age >15 and age<55  

EKANS0 

What chance do you think there is that you will live to the age of 65 years or older? 

 

Please indicate the chance on a scale of 0 to 10, where 0 means ‘no chance at all’ and 10 means 

‘absolutely certainly’. 

 

no chance at all 0 1 2 3 4 5 6 7 8 9 10 absolutely certainly 

 

if age>15 and age<65 

EKANS1a 

What chance do you think there is that you will live to the age of 75 years or older? 

 

Please indicate the chance on a scale of 0 to 10, where 0 means ‘no chance at all’ and 10 means 

‘absolutely certainly’. 

 

no chance at all 0 1 2 3 4 5 6 7 8 9 10 absolutely certainly 

 

if age>15 and age<70 

EKANS2a 

What chance do you think there is that you will live to the age of 80 years or older? 

 

Please indicate the chance on a scale of 0 to 10, where 0 means ‘no chance at all’ and 10 means 

‘absolutely certainly’. 

 

no chance at all 0 1 2 3 4 5 6 7 8 9 10 absolutely certainly 

 

if age >69 and age<80 

EKANS4a 

What chance do you think there is that you will live to the age of 90 years or older? 
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Please indicate the chance on a scale of 0 to 10, where 0 means ‘no chance at all’ and 10 means 

‘absolutely certainly’. 

 

no chance at all 0 1 2 3 4 5 6 7 8 9 10 absolutely certainly 

 

if partner=1 

v9 

Who do you expect will live longer, you or your partner? 

1 me 

2 my partner 

{this question could be omitted without reporting this} 

 

eva2t1 to eva2t5 

Note: Please complete the questionnaire fully until you are returned to the initial screen. Only then 

will the system register the questionnaire as fully completed. 

Finally. What did you think of this questionnaire?  

 

1 = certainly not 

5 = certainly yes 

 

eva2t1 Was it difficult to answer the questions? 

eva2t2 Were the questions sufficiently clear? 

eva2t3 Did the questionnaire get you thinking about things? 

eva2t4 Was it an interesting subject? 

eva2t5 Did you enjoy answering the questions? 

1 Certainly not 

2  

3 

4 

5 Certainly yes 

 

opm 

Do you have any comments about this questionnaire? 

1 yes 

2 no 

 

if (opm=1) 

evaopm 

You can enter your comment here. 

string 

 

datumb 

Starting date questionnaire 

 

tijdb 

Starting time questionnaire 
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datume 

End date questionnaire 

 

tijde 

End time questionnaire 

 

computed variable 

duur  

Duration in seconds 
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