Jim Been
Eduard Suari-Andreu
Marike Knoef
Rob Alessie

design paper 187

netspar industry series

Consumption and time use
responses to unemployment

DESIGN PAPERS are part of the refereed Industry Paper Series, which are refereed by the Netspar
Editorial Board. Design Papers discuss the design of a component of a pension system or product.
A Netspar Design Paper analyzes the objective of a component and the possibilities for improving
its efficacy. These papers are easily accessible for industry specialists who are responsible for
designing the component being discussed. Authors are allowed to give their personal opinion in
a separate section. Design Papers are presented for discussion at Netspar events. Representatives
of academic and private sector partners, are invited to these events. Design Papers are published
at the Netspar website.

Colophon
Netspar Design Paper 187, September 2021
Editorial Board
Rob Alessie – University of Groningen
Mark-Jan Boes – VU Amsterdam
Paul Elenbaas – Nationale Nederlanden
Arjen Hussem – PGGM
Bert Kramer – University of Groningen & Ortec Finance
Fieke van der Lecq (Chair) – VU Amsterdam
Raymond Montizaan – Maastricht University
Alwin Oerlemans – APG
Martijn Rijnhart – AEGON
Maarten van Rooij – De Nederlandsche Bank
Peter Schotman – Maastricht University
Koen Vaassen – Achmea
Peter Wijn – APG
Jeroen Wirschell – PGGM
Tim van de Zandt – MN
Marianne Zweers – a.s.r.
Design
B-more Design
Lay-out
Bladvulling, Tilburg
Editors
Frans Kooymans, Frans Kooymans-Text and Translation
Netspar
Design Papers are publications by Netspar. No reproduction of any part of this publication may
take place without permission of the authors.

contents
Summary4
Samenvatting5
1. Introduction

6

2. Institutional Context

9

3. Empirical Strategy

11

4. Data and Descriptive Statistics

13

5. Estimation results

16

6. Conclusion

26

References28
Appendices31

Acknowledgements
The work was supported by grants from Instituut Gak (Been; Knoef) and Netspar
(Alessie; Suari-Andreu). We thank participants of the Leiden Lunch Seminar Series,
Netspar International Pension Workshop 2020, KVS New Paper Series 2020, and
European Economic Association 2020 for valuable comments. In particular, we wish
to thank Sijmen Duineveld, Ricky Kanabar, Mauro Mastrogiacomo, Tommaso Oliviero,
Raun van Ooijen, Charlotte Ringdal, Arthur van Soest, Pascal St.-Amour, and two
anonymous Netspar referees for comments on earlier versions of the paper.
Affiliations
Jim Been – Department of Economics at Leiden University
Eduard Suari-Andreu – Department of Economics at Leiden University
Marike Knoef – Department of Economics at Leiden University
Rob Alessie – Department of Economics, Econometrics & Finance at University of
Groningen

netspa r des ig n paper 187 

4

Summary
Unemployment is a disruptive event in people’s lives and often has major consequences for income and pension accrual. In this paper we analyze the effects of
unemployment on consumption and time use. Can people partly absorb a drop in
income because they have more time to dedicate to home production when they are
unemployed? To what extent do these effects differ for younger and older workers?
Insight into the consequences of unemployment is relevant for the pension sector.
The draft legislation on Future Pensions states that pension providers must determine
risk aversion and risk capacity every five years. Basic models often assume a certain
future income. For young people, this means that pension assets can be invested in
relatively high-risk stocks. In practice, however, people can become unemployed,
and this flattens the optimal risk profile. Older employees who become unemployed
are often out of work for long periods, which has a major impact on their income and
pension accrual. This risk at the end of one’s career influences the risk capacity and
therewith the optimal risk profile for supplementary pensions.
We contribute to the international literature by examining the consequences of
unemployment on different expenditure and time use categories. The results show
that the effect of unemployment on total household expenditures is relatively low
(a decrease of about 5%), whereas household income drops by approximately 20%
when the leading income provider becomes unemployed. Expenditures for transport
(-17%), domestic help (-15%), medical care (-53%), and donations (-17%) decrease
significantly, while expenditures for utilities increase significantly (+7%). Expenditures
for rent, mortgage, and food hardly change. In addition, we find a large increase in
the time that people spend on leisure and household chores upon becoming unemployed. This increase is particularly large among older workers. In theory, this would
enable them to absorb income shocks. However, we find no evidence that expenditures are actually replaced by home production. This limits the extent to which people
can insure themselves against the negative income consequences of unemployment
by home production. This flattens the optimal risk profile for supplementary pensions
over the lifecycle, especially in sectors where the risk of unemployment is high.
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Samenvatting
Werkloosheid is een ontwrichtende gebeurtenis in het leven van mensen, met vaak
grote gevolgen voor het inkomen en de pensioenopbouw. In dit paper analyseren
we het effect van werkloosheid op consumptie en tijdsbesteding. In hoeverre
dalen werkgerelateerde uitgaven? En kunnen mensen een inkomens- daling deels
opvangen omdat zij bij werkloosheid meer tijd hebben, zodat minder diensten
uitbesteed hoeven te worden? In hoeverre zijn deze effecten verschillend voor jongere
en oudere werknemers? Inzicht in de gevolgen van werkloosheid is relevant voor de
pensioensector. In de ontwerpwetgeving Toekomst Pensioenen staat dat pensioenuitvoerders elke vijf jaar de risicobereidheid en het risico- draagvlak moeten bepalen.
Basismodellen gaan vaak uit van een bepaald toekomstig inkomen. Voor jongeren kan
het pensioenkapitaal dan heel risicovol belegd worden. In de praktijk kunnen mensen echter werkloos worden en dit vervlakt het optimale risico. Oudere werknemers
die werkloos raken zijn vaak langdurig werkloos en dit kan grote gevolgen hebben
voor hun inkomsten en pensioenopbouw. Dit risico aan het einde van de carrière
beïnvloedt het risicodraagvlak van mensen, en daarmee ook het optimale risicoprofiel
voor het aanvullende pensioen.
Internationaal gezien is het uniek dat we de gevolgen van werkloosheid op
verschillende consumptiecategorieën en tijdsbestedingen kunnen onderzoeken. De
resultaten laten zien dat het effect van werk- loosheid op huishouduitgaven relatief
laag is (een daling van zo’n 5%), terwijl het huishoudinkomen zo’n 20% afneemt
wanneer de kostwinner werkloos raakt. Uitgaven aan transport (-17%), huishoudelijke hulp (-15%), medische zorg (-53%) en donaties (-17%) nemen significant af,
terwijl uitgaven aan gas, water en licht significant toenemen (+7%). Substantiële
huishouduitgaven voor huur, hypotheek en voedsel veranderen nauwelijks. We
vinden bij werkloosheid een grote toename in de vrije tijd van mensen en de tijd die
besteed wordt aan huishoudelijke taken. Deze toename is vooral groot onder oudere
werknemers. Zij zouden daarmee in theorie inkomensschokken kunnen opvangen.
Echter, het deel van de uitgaven dat in de praktijk vervangen kan worden door ‘home
production’ blijkt klein. Dit beperkt de mate waarin mensen zichzelf met behulp van
extra tijd kunnen weren tegen de negatieve inkomensgevolgen van werkloosheid.
Dit maakt het optimale risicoprofiel voor het aanvullend pensioen vlakker over de
levenscyclus, vooral in sectoren waar de kans op werkloosheid groot is.
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1. Introduction
Unemployment can occur anytime during the working life of an individual, can happen multiple times, and often has a detrimental effect on income and consumption
(Stevens, 1997; Burdett et al., 2020). Most importantly, it can have permanent effects
on income and consumption beyond the working life since individuals usually build a
large share of their pension assets by paying premiums while employed. These longterm consequences can be intensified through the scarring effects of unemployment
(Arulampalam, 2001) and the related loss of human capital (Burdett et al., 2020). In
addition, prior literature has shown the importance of job uncertainty on asset allocation (Carroll et al., 2003; Cocco, 2005; Bremus & Kuzin, 2014; Bagliano et al., 2019).
Unemployment can thus have important consequences for the capacity of individuals
to build up pension assets, as well as on private savings and the optimal high-risk
part of pension assets over the lifecycle. Job uncertainty flattens the optimal age
profile of the optimal high-risk part of pension assets, but this depends on the ability
of people to replace their expenditures by home production.
To prevent the negative effects of unemployment, households are often insured
through formal risk sharing arrangements, such as unemployment insurance (UI) benefits, and/or informal risk sharing arrangements within households and across time,
such as spousal labor supply and private savings (Hayashi et al., 1996; Lise & Yamada,
2019).1In this study, we contribute towards a more complete understanding of the
effects of unemployment on the economic situation of individuals by investigating
how it affects consumption and time use decisions. Consideration of the role of time
use is very important because, in addition to a decrease in income, unemployment
typically implies an increase in free time. This provides individuals with the possibility
to insure themselves against the negative effects of unemployment on consumption
by increasing the time that they dedicate to home production. This resource to mitigate the risks of unemployment is potentially important; however, it has hardly been
explored in the literature so far.
According to the theory on the allocation of time by Becker (1965), households
compensate de- creases in consumption expenditures by increasing the time that
they dedicate to home production. In that way, they have access to a resource that
provides insurance against income shocks by allowing smooth consumption over
1

Prior studies have investigated the role of UI benefits (e.g. Gruber, 1997), the role of spousal
labor supply (e.g. Stephens, 2002; Hardoy, 2014; Cammeraat et al., 2019) and of private savings
(Gallen, 2013; Michelacci & Ruffo, 2015; Basten et al., 2016) in smoothing consumption around
unemployment.
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time. For instance, Stephens (2004) shows substantial drops in food expenditures
following unemployment, while Aguiar & Hurst (2005) find that much of this decrease
is compensated by an increase in time spent cooking. In addition, Aguiar et al. (2013)
find that every hour of decrease in working time due to unemployment is partially
offset by a 20-minute increase of home production These results suggest that households resort to home production to compensate for the negative effects of unemployment on their economic and financial situation. However, Been et al. (2020) find that
several expenditure categories are clearly not substitutable by home production. This
makes one-to-one substitution between total expenditures and home production
unlikely to hold and calls for an analysis using disaggregated expenditure and time
use categories.
We contribute to the existing literature in three main ways. First, this is the first
study that investigates the effects of unemployment by applying longitudinal micro
data on disaggregated categories of both expenditures and time use.2 Second, we
explore the implications of our results for the calculation of relevant parameters
usually employed in the lifecycle model; this further highlights the broader relevance
of our results for the study of intra- and intertemporal decisions. Last but not least,
whereas most related literature is based on American3 or Canadian data,4this is the
first paper to present evidence for the Netherlands. Labor market characteristics as
well as the institutional context are important factors in determining how households
are affected by unemployment. The Netherlands offers an institutional setting that is
particularly relevant for this study and that is remarkably different from those usually
explored in the literature.
The results we obtain show that, controlling for observable characteristics, unemployment leads to a decrease of about 10% in total expenditures. However, the effect
is reduced to 5% when we control for unobserved heterogeneity using fixed effects;
this is a rather small effect compared to what the literature typically suggests. This
2 Previous studies using expenditure data either use food expenditures only (Stephens, 2004;
Aguiar & Hurst, 2005) or a wider but still limited range of categories (Gruber, 1998; Gerard &
Naritomi, 2019). Other studies use detailed information on time use but lack information on
expenditures (Krueger & Mueller, 2012; Aguiar et al., 2013; Griffith et al., 2016). Aguiar & Hurst
(2005), Ahn et al. (2008), and Burda & Hamermesh (2010) use both expenditure and time use
data. However, the data are cross-sectional, so that correlations can only be drawn based on
comparison of employed and unemployed individuals.
3 For instance, see Dynarski & Sheffrin (1987), Gruber (1997), Stephens (2004), Aguiar & Hurst
(2005), Krueger & Mueller (2012), Aguiar et al. (2013), Michelacci & Ruffo (2015), Kroft & Notowidigdo (2016), and Hendren (2017).
4 For instance, see Browning & Crossley (2001, 2008, 2009).

netspa r des ig n paper 187 

8

may partially be due to the generous Dutch UI benefit and/or due to the fact that a
large percentage of expenditures falls into categories that are not easily adjustable
(e.g. mort- gages, rent, and utilities). Most remarkably, we do not find significant
effects on expenditure categories that could be replaced by home production, such
as house cleaning and gardening, eating outside the home, and child care. This contrasts with the fact that we do find a very strong and statistically significant increase
in time spent on household chores. This effect is especially strong for individuals
above the age of 50. An analysis of time use subcategories reveals that the increase
in time spent on household chores mostly relates to house repairs, gardening, and
cooking.
These results indicate that the Dutch context includes individuals with enough
resources to maintain their consumption levels when becoming unemployed. In
addition, they indicate that Dutch households are flexible in the sense that they can
increase the time that they dedicate to home production when unemployed. This
characteristic constitutes an additional resource in making households potentially
more resilient to events that may lead to relevant drops in income, e.g. unemployment, disability, retirement, or changes in family structure. Ap plying the empirical
results to a formal lifecycle model confirms that there is low substitution between
expenditures and home production during unemployment. In addition, it shows that
individuals strongly attach to smoothening their leisure and consumption over time.
Overall, our results indicate that unemployment does not seriously affect the
economic situation of Dutch households in terms of current consumption (-5%).
Household income, however, drops by about 20%. The results show that especially
older unemployed individuals are flexible in adapting their use of time; this should
make them resilient to potential drops in income. However, we find no clear evidence
of substitution between expenditures and home production. These are important
aspects for pension providers when it comes to determining the risk capacity of
individuals under the new Dutch pension contract. Especially in sectors with a high
probability of unemployment, this flattens the risk profile over the lifecycle.
The remainder of the paper is structured as follows. Section 2 explains how the UI
benefit system operates in the Netherlands. Section 3 explains the empirical strategy.
Section 4 presents the data. Section 5 presents the estimation results. And Section 6
rounds up the paper with a conclusion. Additional summary statistics and empirical
results are provided in Appendix A, while Appendix B discusses the theoretical implications of our results.

Co nsum pti on an d time us e re sponse s to une m pl oym e nt



9

2. Institutional Context
As described by the OECD (2019b), the Netherlands has a relatively generous unemployment insurance (UI) benefit system. However, the system also contains a set of
rewards and punishments meant to provide individuals with the incentive to actively
search for employment while receiving benefits. In this section we briefly explain
how the system works, since it is very relevant for understanding the effects of
unemployment.
Employees in the Netherlands have the right to claim UI benefits if they worked
at least 26 of the last 36 weeks and are not considered to blame for the job loss.
The duration of UI benefits depends on the employee’s work history. Until 2016, the
minimum duration was three months, and this was extended by one month for every
year worked, up to a maximum of 38 months for those who worked at least four out
of the last five years. As from 2016, the maximum of 38 months has been reduced to
24 months. The accumulation of months has also become less generous: one month
for every year of the first 10 years of work and half a month for every year of work
beyond 10 years. In all cases, receipt of UI benefits is conditional on strict mandatory
job search requirements, the fulfillment of which is monitored weekly by the unemployment service.
For the first two months of unemployment, the UI benefits replace 75% of the
last earnings, with an absolute maximum of € 3,100.5 After these two months, the
replacement rate is lowered to 70% of the last earnings, with a maximum of € 2,900.
Prior to 2016, the replacement rate was 70% for the total duration of UI benefits.
Upon job loss, contributions to occupational pensions are automatically stopped
or reduced, depending on the sector’s collective agreement. When UI benefits are
exhausted, individuals can claim asset- and income-based means-tested welfare
benefits that guarantee a minimum standard of living. Also, older individuals can
apply for additional benefits that are only income-dependent.
From an international perspective, the Dutch net replacement rate for the first two
months of job loss is one of the highest among OECD countries. It is 30, 40, and 15
percentage points higher than in the U.S., the U.K., and Germany respectively (OECD,
2019a). The replacement rate after the 2nd and until the 24th month is still relatively
generous (it is 65, 35, and 35 percentage points higher than in the U.S., the U.K., and
Germany respectively). However, after 24 months, the generosity of UI benefits in the
5 In a few sectors, collective agreements require employers to complement UI benefits to a 100%
replacement rate.
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Netherlands drops very substantially compared to other countries. Therefore, despite
a relatively generous replacement rate, job loss can have severe consequences for the
current and future income level of Dutch households.
The above effects of unemployment on the contributions by individuals to their
occupational pension are somewhat mitigated by the presence of a state pension that
provides a strong social assistance component. For every year that an individual lives
and/or works in the Netherlands after the age of 15, that person accumulates 2% of
the full state pension amount. This full amount is linked to the minimum wage and is
conditional on the presence of a partner in the household with a state pension entitlement. In this way, the state pension guarantees a level of financial security even
when individuals are faced with the risk of unemployment. However, an important
percentage of the total pension income of Dutch individuals comes from the occupational pension, as this contributes very substantially to financial security on top of
the state pension.6 Therefore, the effect of unemployment can be particularly severe
when we consider how it affects the lifelong earning capacity of individuals and thus
their capacity to build pension income as well as private savings.

6 As shown by Knoef et al. (2016), occupational pensions make up about 35% of the retirement
income of the median household. This means that for 50% of the population that share is
above 35%.
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3. Empirical Strategy
To estimate the effects of unemployment on time use and consumption we followed
the previous literature (e.g. Stephens, 2004; Aguiar & Hurst, 2005; Krueger & Mueller,
2012; Aguiar et al., 2013) and set up the equation


(3.1)

where Yit denotes a particular expenditure or time use category for individual i at
period t; UNEMPit is a dummy variable, with value one if the individual is unemployed; Xit is a vector of control variables including gender, age, presence of a partner,
number of children in the household, and educational level; tt is a vector of year
dummies; and αi + εit is the composite error term, where αi is an individual effect
and εit captures unobserved variation across individuals and over time. The coefficient
of interest is β1, which, depending on the expenditure or time use category analyzed,
is expected to be either positive or negative.
We first estimated β1 by pooled OLS, which exploits variation both between and
within individuals.
These estimates are comparable to those applied in Ahn et al. (2008) and Burda
& Hamermesh (2010) in that they rely on comparing individuals who are unemployed
with those who are employed. They cannot be interpreted causally and we provide
them for the purpose of showing how unemployment correlates with the expenditure
and time use categories that we analyze. Secondly, we re-estimated β1 by including
individual fixed effects in our regressions. In this way, we control for unobserved
individual heterogeneity that is fixed over time, which in Equation 3.1 is represented
by αi. These estimates are comparable to those in Krueger & Mueller (2012) in that they
rely only on variation within individuals over time.
The specification in 3.1 may underestimate the effect of unemployment in case
individuals are able to anticipate their unemployment. However, if we account for
expectations using the approach proposed by Stephens (2004), we find that the
effects of expected and unexpected job losses are not significantly different from
each other.7 In addition, when estimating β1 by fixed effects, note that we implicitly
assume symmetry between the effects of transitions into unemployment (job loss)
and transitions out of unemployment (job find). To test the validity of this assumption
7

The estimation results accounting for expectations are provided in Table A.7. We refer again to
these results in Section 5.1.
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we also estimate the effects of both transitions separately. The results show differences that are not statistically significant for virtually all categories of expenditures
and time use. Therefore, we rely on the assumption of symmetry for all results that we
present here.8
As an extension of our baseline analysis, we considered interactions between
unemployment and educational level, net household income, and age. It is relevant
to consider interactions with educational level and income because, on the one hand,
individuals with higher education and/or higher income are more likely to rely on
occupational pensions and private savings. On the other hand, individuals with lower
education and/or lower income are more likely to rely on the state pension; thus their
accumulation of wealth over the lifecycle is less likely to be affected by unemployment
spells. In addition, age is a relevant factor since older workers are likely to respond
different from younger workers. That is because of the savings that they may already
have built up and the different prospects of re-employment that they face once
unemployed.

8 We test for symmetry by rewriting Equation 3.1 in first differences and substituting the unemployment dummy for two dummies that indicate job loss and job find, respectively. The cases
for which there is no labor market transition constitute the reference category. Considered in
terms of absolute value, the estimates for the job loss and job find dummies are very rarely
significantly different from each other, and then only at low levels of significance.
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4. Data and Descriptive Statistics
To implement the empirical strategy, we used data from the Longitudinal Internet
Studies for the Social Sciences (LISS), administered by CentERdata at Tilburg University.
The LISS Core Study provides information on a wide range of topics for a sample that
is representative of the Dutch population, and that has been conducted every year
since 2007. The 2009, 2010, 2012, 2015, 2017, and 2019 waves were supplemented with
an additional module on time use and expenditures. We used these six waves in the
analysis. The number of observations was very comparable across the six waves.
We selected household heads in the 25 to 64 years age category, whose labor market status is either employed or unemployed, and without missing data on expenditures and time use.9In addition, we eliminated observations that are in the top
percentile of any expenditure or time use category. In that way, we excluded a few
observations with unreasonably high values. This left us with a sample for the expenditure analysis of 4,781 household heads and 12,141 household-year observations. For
the time use analysis, the sample contains 3,673 household heads and 8,807 household-year observations. This difference is due to a larger number of missing values for
the time use data. Tables A.1 to A.5 in Appendix A provide summary statistics for all
variables that we employ in the analyses.
4.1 Unemployment
In our sample we considered an individual to be employed if he/she reported being
employed on a paid basis, working in a family business, or being self-employed. We
considered an individual to be unemployed if the person reported to be looking for
a job after an involuntary job loss or was a first-time job seeker. With this definition
we found an average unemployment rate of 3.92% for the full sample period, ranging
between 2.06% for the year 2009 and 5.96% for the year 2015.10
Since the fixed effects analysis relies on variation within individuals over time, it
requires that they transit from employment to unemployment and vice-versa during
the period that we observed them. Of the 4,781 household heads in the sample for
the expenditure analysis, 3,039 (63.56%) were observed for at least two periods. Of
these, 177 (5.82%) experienced a transition into unemployment during the period of
observation, meaning that they lost their job between waves t − 1 and t while being
9 In case there is more than one adult in the household, the one with the highest personal
income is considered the household head.
10 In this section we report statistics that relate only to the sample for the expenditure analysis.
The statistics are highly similar for the time use sample.
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observed in both waves. In addition, 127 (4.18%) experienced a transition from unemployment to employment.
4.2 Expenditures
The data on expenditures were collected by means of retrospective questions about
money spent on a number of categories. The LISS distinguishes between expenditures
at the household level and expenditures at the individual level. The household level
categories are mortgages, rent, utilities, transport, insurance, alimony, debts and
loans (other than mortgages), house and garden cleaning, food at home, child care,
vacations, and other. The individual level categories are eating out, tobacco, clothes,
personal care, medical care, leisure, schooling, donations, and other. For all categories, respondents were asked to report the amount spent on average per month, taking the past 12 months as reference period. The LISS expenditure data do not include
information on durable consumption goods. Therefore, we consider only expenditures
on non-durable goods and services.
Since it is actually rather difficult to draw a line that separates individual level
from household level expenditures, we added up all responses to the individual categories within a household and thus considered them at the household level as well.
We deflated all categories using the consumer price index, and added household and
individual categories together to obtain a measure of total household expenditures.
Unfortunately, the categories reported at the individual level were only available for
the 2009, 2010, and 2012 waves. For the remaining waves, namely 2015, 2017, and
2019, the LISS only provided the total of individual expenditures for each household
member without a breakdown by category. This still allowed us to calculate total
household expenditures for all years we observe.
Pooling all waves together, average total non-durable household expenditures
in the sample was € 2,122 per month. Of this, 81.08% corresponds to the categories
considered at the household level by the LISS. Among these categories, those with
the largest percentage of total expenditures were mortgages (21.46%) and food at
home (15.08%), followed by insurance (9.32%), utilities (8.53%), transport (6.22%),
trips and vacations (5.30%), rent (5.23%), other (4.40%), house and garden cleaning
(1.75%), debts and loans (1.44%), daycare (1.24%), and alimony (0.82%). Pooling the
first three waves together, the individual-level category with the largest percentage of
total average expenditures was clothes (4.80%), followed by eating out (2.88%), leisure (2.72%), donations (2.19%), personal care (1.93%), medical care (1.10%), tobacco
(0.95%), other (0.70%), and schooling (0.51%).
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4.3 Time Use
As to the time use data, the LISS module on time use and consumption asked respondents about the number of hours spent during the last week on a range of activities.
These are paid work, commuting to work, household chores, activities with children,
helping parents, helping other family members, helping non-family members, leisure
activities, sleeping and resting, schooling, personal care, and administrative chores.
Activities may take place simultaneously. The first six categories, i.e. from paid work
to helping non-family members, were provided in all waves. The rest were provided
only in the first three waves and in the last one, i.e. the waves in 2009, 2010, 2012,
and 2019, except for the categories personal care and administrative chores, which
were only available in the first three waves.
Pooling all available waves together, the most common activities besides paid
work are sleeping and resting (58.01 hours per week on average) and leisure activities
(32.14), followed by household chores (10.33), personal care (8.33), activities with
children (4.53), commuting to work (4.43), informal care (3.35),11 administrative chores
(2.84), and schooling (1.54). In addition to the module on time use and consumption,
the LISS provides a yearly module on social integration and leisure, which contains
information on subcategories of home production and leisure. We used these
subcategories to expand the baseline analysis, which focuses on the more general
abovementioned time use categories.

11 Informal care is the additional time spent helping parents, other family members, and
non-family members.
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5. Estimation results
5.1 Expenditures
Tables 1 and 2 present the estimates of β1 in Equation 3.1 for the expenditure categories reported at the household level and the individual level, respectively. In
addition, Table 1 provides the results for total expenditures. In both tables, column
1 provides the OLS estimates without any control variables, column 2 provides the
OLS estimates when including the control variables and the vector of time dummies,
while column 3 provides the estimates obtained when including individual fixed
effects in the model.12 The first row in Table 1 shows that, regardless of the estimation
method used, we find a negative effect of unemployment of the household head on
total household expenditures. Column 1 shows that households where the household
head is unemployed spend € 454.57 less per month on average than households
where the household head is employed. That is about 21% of average total expenditures. Controlling for observed characteristics lowers the decrease to about 9% of total
expenditures, while controlling for unobserved heterogeneity via a fixed effect lowers
it to about 5%. These results mean that the drop in total household expenditures is in
all cases less than the drop in income imposed by the Dutch UI benefit system upon
an individual becoming unemployed, i.e. 30%.13
Following the logic behind the theory of Becker (1965) on the allocation of time,
we would expect to find declines in those expenditure categories that are most easily
substituted by home production. These are house and garden cleaning, eating out,
and child care. However, the fixed effects estimation shows no clear effect for eating
out and child care. For house and gardening cleaning we find a significant decline
of € 5.43 per month. Furthermore, when re-estimating Equation 3.1 using the sum
of these three categories as a dependent variable, we estimate an effect of -9.20
(-4.56) euros with OLS controlling for observables (fixed effects). This estimate is not
significantly different from zero and represents only 7.24% (3.59%) of the mean of the
dependent variable.
As to other expenditure categories, we do find a clear negative effect on transport
expenditures, very likely reflecting the complementarity between working and commuting. Unemployment reduces transportation expenditures on average by about 22
euros per month. For utilities we find a weak positive effect in the FE specification,
12 All estimates are robust to application of Bonferroni Multiple Hypothesis Testing.
13 For high income individuals the replacement rate is lower. Furthermore, at the household
level, losses are smaller due to income pooling. There is no evidence of an added worker effect
in the Netherlands (De Nardi et al., 2021).
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Table 1: Results - Total and Household Level Expenditures (euros per month)
Dep. variable
Total

Mean
2,122.39

Mortgage

455.50

Rent

111.00

Utilities

181.08

Transport

132.11

Insurances

197.80

Alimony

17.43

Debts and loans

30.62

House cleaning

37.24

Food in

320.05

Childcare

26.27

Holidays

112.52

Other

93.39

(1)
OLS-1
-454.57***
(58.96)
-217.17***
(23.31)
115.03***
(14.76)
0.89
(6.03)
-36.03***
(5.58)
-27.53***
(7.58)
-6.26**
(2.77)
8.80*
(5.32)
-12.01***
(2.12)
-64.40***
(10.73)
-20.74***
(3.01)
-50.73***
(7.82)
-26.63***
(5.16)

(2)
OLS-2
-207.76***
(53.61)
-117.05***
(21.88)
78.39***
(14.32)
5.75
(5.84)
-25.48***
(5.24)
-17.14**
(7.13)
-9.59***
(2.90)
7.91
(5.43)
-8.31***
(2.09)
-26.57***
(9.66)
-2.55
(3.13)
-18.01***
(6.89)
-23.98***
(5.18)

(3)
FE
-110.21*
(63.81)
19.94
(20.35)
-16.04
(10.97)
12.93*
(7.02)
-22.17***
(7.05)
-5.77
(9.63)
-3.86
(4.25)
-8.38
(6.39)
-5.43*
(3.21)
-16.35
(11.48)
-2.13
(5.76)
2.22
(10.53)
-14.22*
(7.72)

Notes: Standard errors (clustered at the household level) are reported in parentheses. The number
of observations in all regressions is 12,141. All regressions except those in column 1 include gender,
age, presence of a partner, number of children in the household, educational level, and a set of
year dummies. See main text for further details. *Significant at the 10% level, **significant at the
5% level, ***significant at the 1% level.

probably related to spending more time at home. For the rest, the estimated effects
become rather small and hardly significant in all cases once we control for unobserved
heterogeneity. That is the case even when several of these categories, i.e. mortgages,
rent, and food at home, represent a substantial percentage of total expenditures. This
may reflect the fact that categories such as mortgages and rent are often subject to
long-term contractual agreements. This implies that a substantial fraction of the total

netspa r des ig n paper 187 

18

Table 2: Results - Individual Level Expenditures
Dep. variable
Food out

Mean
63.57

Tobacco

21.00

Clothing

105.92

Personal care

42.53

Medical care

24.28

Leisure

59.96

Schooling

11.27

Donations

48.23

Other

15.45

(1)
OLS-1
-6.54
(7.04)
3.08
(3.34)
-20.37**
(9.12)
-1.03
(3.67)
3.16
(3.38)
-10.60**
(4.87)
-1.33
(3.13)
-9.38**
(4.51)
-2.30
(1.84)

(2)
OLS-2
-3.25
(7.10)
1.08
(3.38)
-7.27
(8.75)
1.64
(3.54)
2.81
(3.31)
-6.52
(4.80)
0.39
(3.11)
-6.52
(4.43)
-2.52
(1.92)

(3)
FE
5.34
(9.15)
-3.65
(4.45)
-4.61
(10.38)
1.08
(5.46)
-12.79**
(5.77)
-10.19
(6.62)
1.36
(6.08)
-8.41*
(4.87)
-2.04
(4.14)

Notes: Standard errors (clustered at the household level) are reported in parentheses. The number
of observations in all regressions is 5,969. All regressions except those in column 1 include gender,
age, presence of a partner, number of children in the household, educational level, and a set of
year dummies. See main text for further details. *Significant at the 10% level, **significant at the
5% level, ***significant at the 1% level.

expenditures of households cannot be easily adjusted.14 As suggested by Chetty &
Szeidl (2007, 2016), this may well explain much of the absence of a larger response of
expenditures to unemployment.
As mentioned in Section 3, one reason why we do not observe large changes in
expenditures may be that individuals partly expect unemployment and thus already
adjust their expenditures before it takes place. To check this, we use an LISS question that asks individuals about the probability of a job loss during the coming 12
months, and we apply the approach by Stephens (2004) to isolate the expected and

14 Households could adjust these expenditures by moving house upon becoming unemployed.
However, we find that the correlation between job loss and moving is only 0.010. In line with
this, when we regress the probability of moving on a dummy indicator, we find a very small
effect that is not statistically significant.
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unexpected components of a job loss.15 As this approach requires first taking differences for the dependent variable, and as there is a significant fraction of individuals
who do not report job loss expectations, the number of observations in the sample
drops to 6,591. Column 1 of Table A.7 in Appendix A shows that the immediate effect of
a job loss is a € 262.55 decrease in household expenditures. This effect becomes larger
when we consider only the unexpected component of the job loss, i.e. the job loss
shock. However, columns 2 to 4 of Table A.7 show that the effects of unexpected and
expected job loss are not significantly different from each other.
An additional reason for the lack of a clear effect of unemployment on expenditures could be an only small change in net income as a consequence of unemployment. Net household income may change by less than imposed by the UI benefit
replacement rate, because upon unemployment individuals may become eligible for
additional subsidies and transfers (e.g. rent subsidy or health insurance subsidy).
In addition, spousal income may contribute to a smaller drop in net income at the
household level. To assess the relevance of this possibility, we ran a regression using
the same specification as in Equation 3.1 but using monthly net household income
as a dependent variable. We estimate a drop in income of € 417.04 as a consequence
of unemployment, while the pre-unemployment average is € 2,193.92. This means
that household net income drops by approximately 20% when the household head
becomes unemployed. This is less than the drop imposed by the UI benefit replacement rate (30%). This means that, on top of the replacement rate, the resources to
reduce the drop in income mentioned potentially play an important role in the lack of
a strong response in consumption.
5.2 Time Use
Table 3 presents the estimation results of the effect of unemployment on the time use
categories contained in the module on time use and consumption within the LISS.
As expected, we find that unemployment has a substantial negative effect on hours
dedicated to paid work. Depending on the empirical specification, the estimated
effect on working hours is between 20 and 28 hours per week. This effect is less than
the fulltime 40 hours per week since our sample includes individuals who work
15 This approach consists of using the difference between a dummy that indicates job loss
between t and t-1 and the self-reported job loss probability at t-1 to identify the unexpected
component of a job loss. To identify the expected component of a job loss, we use the probability reported at t-1 in case of a job loss at t. Following Stephens (2004), these regressions are
estimated first taking differences, and we only control for age and changes in household composition. Similar to Stephens (2004), we find that self-reported job loss expectations have significant predictive power.
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Table 3: Results - Time Use
Dep. variable
Paid work

Mean
34.13

Commuting

4.43

Household chores

10.33

Activities with children

4.53

Informal care

3.19

Leisure activities

32.14

Schooling

1.54

Sleeping and resting

58.01

Personal care

8.32

Administrative chores

2.83

(1)
OLS-1
-27.69***
(0.83)
-3.10***
(0.18)
6.47***
(0.84)
-0.91
(0.62)
2.53***
(0.47)
8.72***
(1.67)
0.40
(0.41)
2.02*
(1.11)
2.63***
(0.59)
1.38***
(0.40)

(2)
OLS-2
-25.69***
(0.82)
-2.68***
(0.18)
5.74***
(0.82)
1.35***
(0.49)
2.24***
(0.46)
6.33***
(1.64)
0.52
(0.42)
1.30
(1.12)
2.19***
(0.61)
1.24***
(0.39)

(3)
FE
-20.94***
(1.38)
-2.84***
(0.28)
5.39***
(1.08)
0.48
(0.38)
0.19
(0.56)
10.50***
(2.45)
0.63
(0.67)
0.59
(1.67)
0.32
(0.75)
-0.43
(0.47)

Notes: Standard errors (clustered at the household level) are reported in parentheses. Regressions
for paid work, commuting, activities with children, and informal care include 8,807 observations.
Regressions for household chores, leisure activities, schooling, and sleeping and resting include
5,538 observations. Regressions for per- sonal care and administrative chores include 4,330
observations. All regressions except those in column 1 include gender, age, presence of a partner,
number of children in the household, educational level, and a set of year dummies. See main text
for further details. *Significant at the 10% level, **significant at the 5% level, ***significant at the
1% level.

parttime, as well as un- employed individuals who report hours of paid work.16 In
addition, we estimate a substantial drop in time spent commuting owing to unemployment. The fixed effects estimate indicates a difference of almost three hours,
i.e., about 64% of the average in the sample. This result is in line with the drop in
transport expenditures reported in Table 1. It also implies a substantial increase in the
number of hours that are freed up as a result of the reduction in working hours when
unemployed.

16 The sample average of reported weekly hours of paid work is 35.36 for employed individuals,
while it is 7.67 for unem- ployed individuals. The difference between these two averages is the
estimate reported in column 1 of Table 3, i.e. -27.69.
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Table 3 shows a substantial increase in the time spent on household chores.17
More specifically, column 3 shows that unemployment leads to an average increase in
household chores by about 5.5 hours per week (53% of the average in the sample).
This implies that home production absorbs about one fourth of average lost working
hours. Although slightly lower, this result is comparable to that reported by Aguiar et
al. (2013) based on state-level variation in the US. Categories such as activities with
children and informal care (within the household) could also be considered as home
production, because of the possibility to substitute these activities with paid child
care and formal care, respectively. However, even though columns 1 and 2 report
significant effects of unemployment on these categories, accounting for unobserved
heterogeneity renders the effects small and statistically insignificant.
Table 3 also reports a substantial increase in time allocated to leisure during
unemployment. More specifically, column 3 reports an increase of 10.50 hours per
week (32.67% of the average). This implies that leisure accounts for about 50% of
average lost working hours, while leisure and home production together account for
about 75%. This substantial increase in time devoted to leisure, combined with the
lack of increases in leisure-related expenditure categories reported in Tables 1 and 2,
suggests that leisure and expenditures are not complementary for the unemployed.
As mentioned in Section 4.3, as part of its core study the LISS provides a module
on social inte- gration and leisure that contains the subcategories home production
and leisure. This module has been run every year since 2008 up until 2018. It therefore
provides a much broader sample than the samples used for the analyses in Tables 1
to 3. The number of household-year observations increases in this case to 15,454. Out
of all the time use categories reported in this module, we provide the results for four
categories related to home production (small jobs in and around the house, caring
for plants or animals, cooking, and shopping), seven related to leisure time (sports,
watching TV, listening to the radio, reading, listening to music, going out, and volunteering), plus an additional category that includes all other categories reported in this
module.18 Same as for the time categories in Table 3, time spent in these categories is
provided in hours per week.

17 Household chores include several activities usually classified as home production. When
answering this question, the LISS respondents were asked to think about cleaning, cooking,
laundry, shopping, and gardening.
18 These 15 other categories mostly relate to leisure and include activities such as playing an
instrument, photography, collecting, playing cards, and fishing. Each of these activities
accounts for less than a quarter of an hour a week on average. Therefore, we do not report
them separately.
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Table 4: Results - Time Use (Additional Categories)
Dep. variable
Small house jobs

Mean
2.97

Caring for plants/
animals

1.80

Cooking

2.68

Shopping

1.08

Sports

1.94

Watching TV

17.53

Listening to radio

18.03

Reading

2.75

Listening to music

9.65

Going out

1.19

Volunteering

1.10

Other activities

1.87

(1)
OLS-1
0.71***
(0.27)
0.66***
(0.23)
1.25***
(0.22)
0.31***
(0.10)
-0.06
(0.14)
6.29***
(0.78)
0.86
(1.25)
1.13***
(0.37)
1.87**
(0.88)
-0.03
(0.11)
0.86***
(0.23)
0.51***
(0.17)

(2)
OLS-2
0.71***
(0.27)
0.52**
(0.24)
0.89***
(0.21)
0.23**
(0.10)
0.04
(0.14)
5.42***
(0.76)
0.49
(1.24)
0.82**
(0.35)
1.42*
(0.85)
-0.06
(0.11)
0.91***
(0.23)
0.47***
(0.17)

(3)
FE
0.66***
(0.25)
0.59**
(0.24)
0.59***
(0.15)
0.10
(0.09)
0.29***
(0.10)
3.88***
(0.56)
-0.13
(1.02)
0.81***
(0.27)
-0.30
(0.68)
0.12
(0.10)
0.75***
(0.21)
0.78***
(0.17)

Notes: Standard errors (clustered at the household level) are reported in parentheses. The number
of observations in all regressions is 15,454. All regressions except those in column 1 include gender,
age, presence of a partner, number of children in the household, educational level, and a set of
year dummies. See main text for further details. *Significant at the 10% level, **significant at the
5% level, ***significant at the 1% level.

Column 3 of Table 4 shows that the increase in home production due to unemployment reported in column 3 of Table 3 partially comes from increases in small jobs in
and around the house,19 caring for plants and animals, and cooking, while shopping
seems to be unimportant. These three categories together account for an increase of
1.84 hours a week, which is still only one third of the increase in household chores
reported in Table 3 (5.34). This means that there are other potentially relevant subcategories of home production that the LISS does not measure separately. House cleaning
19 It is unclear which activities are captured by this first category. It probably includes home
repairs and improvements.
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is likely to be the most important missing category. In addition, the results in Table
4 indicate that much of the increase in leisure time relates to time spent watching
TV. Time dedicated to sports, reading, volunteering, and other activities also increase
during unemployment. However, together they account for less than one third of the
increase in leisure time reported in Table 3, while watching TV alone accounts for over
a third of that increase.
All in all, our estimates of the effect of job loss on expenditures and time use
suggest that there is hardly any interaction between expenditures and time use.
Although leisure time increases, we find no substantial increases in leisure expenditures. Similarly, although home production increases, we find no substantial
decreases in expenditure categories that can be replaced by home production.
Therefore, the small decrease in consumption upon unemployment is likely to be a
consequence of both generous UI benefits and less saving (or more uptake of savings)
to retain the same consumption level.
5.3 Interaction Effects
Table 5 provides the results that we obtain when interacting unemployment with
education, net household income, and age. As explained in Section 4.1, we observe
relatively few transitions into and out of unemployment. Therefore, we face a tradeoff between the level of granularity in the heterogeneity effects and the statistical
power available to estimate these effects. To deal with this, we consider only two
categories within each interaction variable. For education we create a dummy that
takes value one for individuals with a university degree; for income we create a
dummy that takes value one for those in the top half of the net household income
distribution (previous to unemployment); for age we create a dummy for those above
50 years of age. Furthermore, in this part of the analysis we focus specifically on total
expenditures, the sum of expenditures that are substitutable for home production
(house and garden cleaning, eating out, and childcare), and the variable that measures time spent on household chores. We focus on these variables here since they are
the most relevant to assess the role of home production as an insurance against the
risks of unemployment.
Panel (a) of Table 5 shows no significant effects of unemployment on total and
substitutable expen- ditures both for individuals with lower and higher education.
The point estimate for the total expenditures of those with higher education is rather
large (€ -248.87). However, average expenditures for this group also con siderably
higher (€ 2,724.27). Regarding time spent on household chores, we find significant
effects for both groups, but these are not significantly different from each other. Panel
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Table 5: Results - Interaction Effects
(a)
Dep. variable
Total expenditures
Subst. expenditures
Household chores
(b)
Dep. variable
Total expenditures
Subst. expenditures
Household chores
(c)
Dep. variable
Total expenditures
Subst. expenditures
Household chores

Lower Educated
Mean (1)
FE Estimate (2)
2,090.17
-96.56
(71.97)
138.49
0.00
(14.94)
10.06
4.25***
(1.02)
Lower Income
Mean (1)
FE Estimate (2)
1,820.28
-214.69**
(85.37)
109.14
-7.48
(10.67)
10.06
3.96***
(1.38)
Age≤50
Mean (1)
FE Estimate (2)
2,264.72
-65.83
(111.31)
171.33
14.84
(26.61)
9.06
0.47
(1.40)

Higher Educated
Mean (3)
FE Estimate (4)
2,724.27
-248.87
(156.80)
223.01
-12.70
(54.87)
9.11
6.91*
(3.64)
Higher Income
Mean (3)
FE Estimate (4)
2,671.49
-131.09
(141.25)
202.05
-18.64
(31.04)
9.60
4.73*
(2.67)
Age>50
Mean (3)
FE Estimate (4)
2,070.60
-146.24*
(78.77)
118.23
-13.22
(15.36)
11.15
7.16***
(1.28)

Notes: Standard errors (clustered at the household level) are reported in parentheses. For total
expenditures the sample is the same as in Table 1, for substitutable expenditures the sample is the
same as in Table 2. For household chores the sample is the same as in 3. Higher educated means
having university education, and higher income is defined as being in the upper half of the net
household income distribution. See main text for further details. *Significant at the 10% level,
**significant at the 5% level, ***significant at the 1% level.

(b) shows that, for households with income in the lower half of the distribution,
the effect of unemployment on total expenditures is rather large. The estimate is
€ -214.69, representing about 12% of average expenditures for that group, and is
significant at the 10% level. This effect suggests that individuals with a lower income
may have less savings to self-insure against unemployment. However, same as in
Panel (a), the difference between the two groups is not statistically significant. This
is also the case for substitutable expenditures and time spent in household chores in
Panel (b).
Regarding Panel (c), we also find no significant differences in the effects on
expenditures between the two age groups that we consider. However, in this case we
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do find a clear and statistically significant difference when it comes to time spent on
household chores. More specifically, we find that, for the group aged 50 or below,
there is a negligible effect of unemployment on time spent on household chores, not
significantly different from zero. However, for the group aged above 50, we find a very
strong and significant positive effect. For this group, time spent on household chores
increases by 7.16 hours (about 64% of the average for that group) as a response to
unemployment. This result suggests that especially older individuals increase home
production as a response to unemployment. This is an important finding since it
indicates that individuals who are close to retirement can easily resort to increasing
their home production. This resource makes them more resilient to a potential drop in
income upon retirement. However, this evidence does not allow us to conclude that
there is substitution between expenditures and home production.
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6. Conclusion
In this study we have used Dutch micro panel data that contain detailed information
on a wide variety of ex- penditure and time use categories, to analyze the effects
of unemployment on time use and consumption. This is a relevant exercise since it
provides insight into the economic effects of unemployment on households, as well
as into their capacity to self-insure by resorting to home production. Controlling for
unobserved heterogeneity, we find that total household expenditures drop by about
5% upon unemployment of the household head. This effect is smaller than what the
literature typically suggests. The absence of a larger response may be due to the fact
that the UI benefit system in the Netherlands, described in Section 2, is rather generous. It may also reflect the fact that a few categories that constitute a large percentage
of expenditures are subject to long-term contractual agreements and thus cannot be
easily adjusted, i.e. mortgages and rents, as suggested by Chetty & Szeidl (2016).
Interestingly, we do not discover clear unemployment-related declines in
expenditure categories that can potentially be substituted by home production, i.e.
house cleaning, childcare, and eating out, while we do find a clear increase in time
dedicated to household chores. The latter increase accounts for about one fourth of
average lost working hours. An analysis by age shows that this increase is due to the
effect on individuals who are 50 years or older. Even if we do not observe substitution
between expenditures and home production, the increase in home production means
that older Dutch households do have flexibility to increase the hours dedicated to
home production when their time budget increases. This is an important result since
it indicates that they can use this resource to mitigate the potentially negative effects
of events that cause a drop in income, e.g. disability, retirement, or changes in family
structure. However, the increase that we observe provides no evidence of substitution
between expenditures and home production. When applying our results to the lifecycle model, we find a confirmation of the low substitution between expenditures and
home production. In addition, we find that Dutch households have a clear preference
for smoothing leisure over time. This is important information for the study of intertemporal decisions such as saving, labor supply, and retirement.20
The draft legislation on Future Pensions states that pension providers must
determine risk aversion and risk capacity every five years. Basic models often assume
a certain future income. For young people, this means that their pension assets can
be invested in a relatively high-risk way. In practice, however, people can become
20 For an application of our results in the context of the lifecycle model, see Appendix B.
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unemployed, and this flattens the optimal risk profile.21 In summary, our results indicate that unemployment does not substantially compromise the economic situation
of Dutch households in terms of their level of consumption. However, part of the
consumption smoothing is likely to come from the use of private savings to finance
spending. In addition, even if the results indicate home pro duction as an additional
resource to mitigate the effects of potentially negative income shocks (especially
among older workers), our analysis provides no clear evidence of substitution
between expenditures and home production. Therefore, possibly negative income
shocks due to unemployment should be taken into account, as these flatten the
optimal age profile of the high-risk portfolio share in pension assets. These results
are relevant input for pension funds as they strive to make accurate assessments of
the risks caused by unemployment and other events that can have negative effects on
income and assets accumulation.

21 As mentioned by Joseph et al. (2021), models can take into account uncertain future income
and a positive correlation between unemployment and high-risk investments.
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Appendices
A. Additional Tables
Table A.1: Summary Statistics - Control Variables
Female
Partner
Number of children
Age
25-34
35-44
45-54
55-64
Education
Primary
Secondary
Vocational education
University
No education
Other

Employed
25.80%
69.85%
1.00

Unemployed
35.29%
46.22%
0.56

Total
26.18%
68.92%
0.98

15.94%
26.26%
31.81%
25.99%

11.55%
18.07%
23.11%
47.27%

15.76%
25.94%
31.47%
26.83%

1.63%
24.24%
56.93%
14.38%
0.41%
2.40%

2.31%
32.35%
51.68%
8.40%
0.63%
4.62%

1.66%
24.56%
56.73%
14.15%
0.42%
2.49%

Notes: All summary statistics are computed using the same sample as in Table 1, containing 12,141
observations. The statistics obtained when using the samples in Tables 2 to 4 are very similar. For
the number of children, the average is provided.

31

netspa r des ig n paper 187 

32

Table A.2: Summary Statistics - Expenditures (household level)
Total

Mortgage

Rent

Utilities

Transport

Insurance

Alimony

Debt

Cleaning

Food at home

Daycare

Holidays

Other

Employed
2,140.21
(1,310.51)
95.24%
464.01
(494.81)
59.09%
106.49
(222.85)
20.58%
181.05
(125.30)
81.00%
133.52
(131.4868)
78.74%
198.88
(172.32)
78.65%
17.67
(79.06)
6.99%
30.27
(88.36)
16.06%
37.71
(56.60)
61.87%
322.58
(230.61)
87.02%
27.08
(115.21)
8.68%
114.51
(181.63)
52.22%
94.43
(138.49)
57.58%

Unemployed
1,685.64
(1,102.74)
93.91%
246.84
(412.48)
35.92%
221.52
(261.96)
44.75%
181.94
(111.63)
87.18%
97.49
(101.18)
78.57%
171.35
(141.14)
84.45%
11.41
(53.71)
6.09%
39.08
(106.28)
19.54%
25.70
(42.93)
58.19%
258.18
(203.62)
88.24%
6.34
(59.17)
2.73%
63.77
(154.95)
34.03%
67.79
(101.56)
58.19%

Total
2,122.39
(1,305.93)
95.19%
455.50
(493.63)
58.18%
111.00
(225.61)
21.53%
181.08
(124.79)
81.25%
132.11
(130.61)
78.73%
197.80
(171.29)
78.87%
17.43
(78.23)
6.95%
30.62
(89.15)
16.19%
37.24
(56.17)
61.72%
320.05
(229.94)
87.07%
26.27
(113.61)
8.45%
112.52
(180.92)
51.50%
93.39
(137.32)
57.61%

Notes: All summary statistics are computed using the same sample as in Table 1, containing 12,141
observations. For each category, the first line provides the average, the second the standard
deviation, and the third the percentage of non-zero observations.
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Table A.3: Summary Statistics - Individual Level Expenditures
Eating out

Tobacco

Clothing

Personal care

Medical care

Leisure

Schooling

Donations

Other

Employed
63.77
(82.35)
81.66%
20.90
(46.68)
27.18%
106.56
(114.12)
90.68%
42.56
(43.81)
90.69%
24.18
(42.16)
60.21%
60.29
(71.75)
84.90%
11.31
(39.43)
15.71%
48.52
(54.55)
88.19%
15.52
(33.28)
35.60%

Unemployed
57.22
(87.23)
68.09%
23.99
(43.78)
34.04%
86.19
(105.98)
79.26%
41.53
(48.22)
84.57%
27.35
(44.69)
59.04%
49.69
(62.35)
74.47%
9.98
(40.18)
11.70%
39.14
(55.33)
75.53%
13.22
(26.62)
36.17%

Total
63.57
(82.51)
81.24%
21.00
(46.59)
27.39%
105.92
(113.92)
90.32%
42.53
(43.95)
90.50%
24.28
(42.24)
60.18%
59.96
(71.49)
84.57%
11.27
(39.45)
15.58%
48.23
(54.60)
87.79%
15.45
(33.09)
35.62%

Notes: All summary statistics are computed using the same sample as in Table 2, containing 5,969
observations. For each category, the first line provides the average, the second the standard
deviation, and the third the percentage of non-zero observations.
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Table A.4: Summary Statistics - Time Use
Paid work

Commuting

Household chores

Activities with children

Informal care

Leisure activities

Schooling

Sleeping and resting

Personal care

Administrative chores

Employed
35.36
(13.74)
93.79%
4.57
(4.01)
89.92%
10.08
(8.23)
97.32%
4.57
(8.83)
35.15%
3.08
(5.57)
49.62%
31.81
(18.20)
99.25%
1.52
(4.13)
24.01%
57.94
(13.14)
99.79%
8.22
(5.42)
99.71%
2.78
(2.90)
87.34%

Unemployed
7.67
(14.94)
27.11%
1.46
(3.37)
28.90%
16.56
(11.63)
96.62%
3.66
(9.79)
20.72%
5.62
(8.79)
58.57%
40.54
(22.26)
98.55%
1.92
(5.87)
22.71%
59.96
(15.93)
99.52%
10.85
(7.08)
99.38%
4.16
(4.38)
89.44%

Total
34.13
(14.93)
90.83%
4.43
(4.03)
87.21%
10.33
(8.47)
97.29%
4.53
(8.87)
34.51%
3.19
(5.77)
50.02%
32.14
(18.44)
99.22%
1.54
(4.21)
23.96%
58.01
(13.26)
99.78%
8.32
(5.51)
99.70%
2.83
(2.98)
87.41%

Notes: All summary statistics are computed using the same samples as in Table 3. The sample for
paid work, commuting, activities with children, and informal care includes 8,807 observations.
The sample for household chores, leisure activities, schooling, and sleeping and resting includes
5,538 observations. The sample for personal care and administrative chores includes 4,330
observations. For each category, the first line provides the average, the second the standard
deviation, and the third the percentage of non-zero observations.
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Table A.5: Summary Statistics - Time Use (Additional Categories)
Small house jobs

Caring for plants/
animals
Cooking

Shopping

Sports

Watching TV

Listening to radio

Reading

Listening to music

Going out

Volunteering

Other activities

Employed
2.94
(3.94)
73.11%
1.77
(3.65)
51.26%
2.63
(3.13)
66.83%
1.07
(1.74)
43.79%
1.94
(2.32)
57.57%
17.28
(10.15)
98.20%
18.00
(19.00)
86.35%
2.71
(4.12)
60.79%
9.58
(14.50)
72.18%
1.19
(2.11)
36.34%
1.06
(2.72)
26.96%
1.85
(2.96)
51.92%

Unemployed
3.66
(5.20)
68.70%
2.44
(4.56)
57.50%
3.88
(4.03)
74.63%
1.38
(1.96)
50.08%
1.87
(2.41)
50.25%
23.58
(13.80)
97.36%
18.87
(20.81)
78.58%
3.84
(5.89)
61.61%
11.45
(15.28)
73.31%
1.16
(2.23)
32.78%
1.93
(4.44)
29.49%
2.36
(3.40)
54.86%

Total
2.97
(4.00)
72.94%
1.80
(3.69)
51.51%
2.68
(3.17)
67.13%
1.08
(1.75)
44.03%
1.94
(2.33)
57.28%
17.53
(10.39)
98.17%
18.03
(19.08)
86.05%
2.75
(4.21)
60.83%
9.65
(14.54)
72.22%
1.19
(2.11)
36.20%
1.10
(2.81)
27.06%
1.87
(2.98)
52.03%

Notes: All summary statistics are computed using the same samples as in Table 3. The sample for
paid work, commuting, activities with children, and informal care includes 8,807 observations.
The sample for household chores, leisure activities, schooling, and sleeping and resting includes
5,538 observations. The sample for personal care and administrative chores includes 4,330
observations. For each category, the first line provides the average, the second the standard
deviation, and the third the percentage of non-zero observations.
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Table A.6: Results - Total Consumption (Extended)
Dep. Variable
Unemployment

(1)
OLS-1
-454.57***
(58.96)

Female
Partner
Number of children
Age (35-44)
Age (45-54)
Age (55-64)
Secondary education
Vocational education
University education
No education
Other
2010
2012
2015
2017
2019
Constant
Observations
R-squared

2,140.21***
(17.84)
12,141
0.005

(2)
OLS-2
-207.76***
(53.61)
-43.18
(36.03)
563.22***
(34.94)
51.50***
(17.58)
108.28***
(41.05)
-28.52
(43.97)
-61.39
(42.34)
139.72
(96.58)
354.93***
(94.37)
837.50***
(105.05)
253.51
(287.01)
138.26
(125.51)
-31.42
(32.76)
38.04
(35.86)
-106.22***
(35.52)
-161.43***
(37.62)
169.99***
(43.93)
1,364.35***
(101.62)
12,141
0.094

(3)
FE
-110.21*
(63.81)

323.67***
(83.31)
198.28***
(36.48)
98.68
(69.06)
81.87
(94.24)
29.04
(118.35)
310.82
(269.37)
265.91
(273.24)
196.25
(343.64)
638.70**
(280.90)
391.54
(291.49)
-62.38*
(32.56)
-95.45**
(37.08)
-255.91***
(42.73)
-345.40***
(49.56)
-10.69
(58.17)
1,700.56***
(274.03)
12,141
0.036

Notes: *significant at the 10% level, **significant at the 5% level, ***significant at the 1% level.
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Table A.7: Results - Total Consumption (Expectations)
Job loss

(1)
-262.55**
(108.28)

Job loss - shock

(2)

Age (45-54)
Age (55-64)
Single to married
Married to single
∆Number of children
2012
2015
2017
2019
Constant
Observations
R-squared

(4)

-312.551**
(157.25)
-94.11
(61.28)
-136.02**
(58.46)
-163.10***
(59.03)
293.97**
(133.74)
-395.50**
(165.17)
101.50**
(50.05)
-22.84
(58.44)
-123.25**
(52.21)
-46.44
(50.56)
445.52*** )
(63.69
58.95
(61.25)
6,591
0.031

-288.97*
(169.37)
-244.038
(156.00)
-94.36
(61.33)
-136.51**
(58.50)
-162.66***
(59.07)
291.83**
(133.83)
-397.26**
(165.10)
100.77**
(50.01)
-24.80
(58.46)
-125.20**
(52.26)
-48.40
(50.59)
443.39***
(63.69)
62.07
(61.34)
6,591
0.031

-380.86**
(174.76)

Job loss - expected
Age (35-44)

(3)

-94.24
(61.31)
-136.37**
(58.48)
-162.52***
(59.06)
292.12**
(133.76)
-396.78**
(164.94)
100.76**
(50.00)
-24.63
(58.41)
-125.08**
(52.23)
-48.31
(50.56)
443.47***
(63.69)
61.85
(61.30)
5,591
0.031

-96.17
(61.36)
-138.43**
(58.49)
-165.70***
(59.09)
289.43**
(134.02)
-403.50**
(165.36)
101.87**
(50.00)
-25.31
(58.44)
-124.79**
(52.26)
-47.53
(50.59)
444.87***
(63.68)
61.93
(61.35)
6,591
0.031

Notes: All regressions are estimated using first differences in total consumption as a dependent
variable. *significant at the 10% level, **significant at the 5% level, ***significant at the 1% level.
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B. Implications for the Lifecycle Model
To put our empirical results on expenditures and home production in a theoretical
perspective, we present a simplified version of the lifecycle model based on Rogerson
& Wallenius (2016). This model allows us to study how unemployment affects the
decisions by individuals regarding expenditures, leisure, and home produc tion. In
addition, it leads to an expression for the ratio between the intertemporal elasticity of
substitution of leisure and the elasticity of substitution between spending and home
production. Based on our results in Section 5, we provide several numerical computations of this ratio. In this way, we show the broader implications of our results,
since these elasticity parameters are highly important for studying a variety of lifecycle
decisions, including saving, labor supply, and retirement.
B.1 Unemployment in a Lifecycle Model with Home Production
Consider the utility function

where ct is consumption in period t = 0, ..., T , lt is hours of leisure, δ ≥ 0 is the rate
of time preference, γ ≥ 0 is the elasticity of intertemporal substitution for leisure, and
0 ≤ θ ≤ 1 determines the weight that the individual gives to leisure. We assume the
intratemporal utility function for consumption u(ct) to be strictly increasing, strictly
concave, and twice continuously differentiable. In addition, we assume that ct is a
CES aggregate of consumption expenditures, cmt, and time spent on home production,
hnt, such that

where η is the intratemporal elasticity of substitution between cmt and hnt, while a
determines the relative weights given to cmt and hnt.
Consider in addition the intertemporal monetary budget constraint

where wt and hmt denote the hourly wage and hours of market work, respectively,
and the period-specific time budget constraint
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where T is the total time endowment for period t. For the sake of simplicity and without loss of generality, we assume the number of hours of market work to be fixed, i.e.
hmt = h̄, and consider only interior solutions for lt and hnt.
The individual chooses cmt and hnt such as to maximize (B.1) subject to (B.3) and
(B.4). Normalizing the total time endowment to unity and substituting the time budget constraint in the utility function yields the first order conditions

and

where λ is the Lagrangian multiplier. Equations B.5 and B.6, together with the
constraints B.3 and B.4, jointly determine the optimal choice of cmt, hnt, and lt given
hmt = h̄.
Assume now that at period t = τ the individual suffers an involuntary job loss,
meaning hmt is no longer equal to h̄ but is now exogenously set equal to zero. This
implies a relaxation of the time budget constraint since the individual now has an
additional amount of time equal to h̄ to be divided between extra leisure and/or
home production. In addition, the individual experiences an income reduction since
labor income, wt hmt, is substituted by the lower UI benefit bt.22
Implementing h̄ = 0, the first order conditions at period τ become

and

Assuming δ = r and dividing B.7 and B.8 by the same first order conditions at period
t = τ − 1, which are given by Equations B.5 and B.6 respectively, yields

22 Besides the changes in the monetary and time budget constraints, the optimal choice of cmt
and hnt during unemployment could also be affected by complementarities between consumption and leisure. Such complementarities would imply a multiplicative specification in the utility function. For the sake of simplicity, we abstract from this possibility in the theoretical
model.
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and

Dividing (B.9) by (B.10), taking the natural log on both sides of the equality and rearranging allows expressing the ratio between γ and η as

B.2 Computation of Elasticities
Equation B.11 provides an expression for calculating the ratio between the intertemporal elasticity of substitution for leisure, γ, and the intratemporal elasticity of substitution between expenditures and home production, η. More specifically, Equation
B.11 shows that the ratio between γ and η equals the relative change in leisure time,
divided by the difference between the relative change in consumption expenditures
and the relative change in time spent on home production. Both γ and η are very
important parameters that are usually employed in lifecycle models. They respectively
determine the curvature of the utility function and the extent to which expenditures
can be substituted by home production. Therefore, any knowledge about the value
they take, based on empirical estimations, is crucial for calibrations of the lifecycle
model. The empirical analysis we conduct allows computing a value for this ratio,
which we compare with the values usually given in the literature.
The literature on the estimation of γ typically finds estimates ranging between
0.4 and 0.8, while the literature on estimating η usually reports values ranging
between 1.7 and 2.5.23 The values of γ indicate a large degree of concavity in the utility
function, which indicates that individuals have a preference for smoothing leisure
over time, while the values for η mean that expenditures and home production can
be substituted fairly easily by each other. Rogerson & Wallenius (2016) propose γ = 0.4
and η = 2 as the consensus estimates in the literature, which results in γ/η = 1/5.
23 For the literature on estimating γ, see for instance Pistaferri (2003), Chetty (2012), Gomes &
Ribeiro (2015), Cashin & Unayama (2016), Ameriks et al. (2020), and Best et al. (2020). For the
literature on estimating η, see for instance Rupert et al. (1995), Aguiar & Hurst (2005 and 2007),
and Gelber & Mitchell (2012). For a review of both strands of literature, see Rogerson & Wallenius (2016).
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Following Equation B.11, we substitute total expenditures and household chores in our
point estimates for the changes in leisure to obtain24

which is much closer to 2/3 than to 1/5. Considering transitions to retirement instead
of to unemployment, Rogerson & Wallenius (2016) obtain a ratio that is very close
to one, implying that γ and η are of a similar magnitude. Such a result is difficult to
reconcile with the existing literature, since it means that either γ is much larger than
usually estimated, or that η is much lower. The ratio we estimate is easier to reconcile
with the literature since it implies that η is substantially larger than γ. In fact, if we
take values of γ near the upper end estimates in the literature and values of η near
the lower end estimates, the ratio gets very close to 1/2, which is much closer to 2/3
than to one.
An important limitation of the calculation by Rogerson & Wallenius (2016) is that
they do not have data on consumption; hence they rely on the general evidence in
the literature, which is mostly based on food expenditures, to calculate the change in
total expenditures upon retirement. The richness of the data we employ allows us to
study the sensitivity of the relationship between γ and η to using different categories
of expenditure and time use. This is very relevant since, as argued by Been et al.
(2020), there are only a few expenditure categories that can be substituted by home
production. If we re- calculate γ/η only using expenditure categories that could be
substituted by home production, i.e. house and garden cleaning, eating out, and
child care, and add activities with children to the household chores time use category,
we obtain

For a fixed value of γ, this result implies an even lower value of η compared to the
calculation in Equation B.12. Assuming unity as a lower bound for η, the calculation
in Equation B.13 restricts the possible values of γ to the upper end estimates in the

24 The estimates in column 3 of Table 3 show that leisure time increases by 10,501 hours when
individuals become unemployed. Given that the average in the sample is 32,143 hours, we set
(1-h̄-hnτ-1) = 32.143 and (1-hnτ) = 32.143 + 10.501 = 42.644, which yields
(1-hnτ)/(1-h̄-hnτ-1) = 1.258. We conduct the same operation with household chores and total
expenditures to obtain the numbers in Equation B.12
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literature, namely 0.8.25 This result would imply a η of one or just above one, indicating very low substitution between expenditures and home production. In addition,
this result indicates that Dutch households have a strong preference to smooth leisure
over time. These are important parameter values to take into account when studying
lifecycle decisions such as saving, labor supply, and retirement.

25 Values of η below one would imply that expenditures and home production are actually complements rather than substitutes. In line with the calculation in Equation B.13, values for γ
below 0.801 result in values for η below one.

43

overzicht uitgaven
in de design paper serie
1
2

3

4

5

6

7

8

9

10

11

Naar een nieuw pensioencontract (2011)
Lans Bovenberg en Casper van Ewijk
Langlevenrisico in collectieve pensioencontracten (2011)
Anja De Waegenaere, Alexander Paulis en
Job Stigter
Bouwstenen voor nieuwe pensioen
contracten en uitdagingen voor het
toezicht daarop (2011)
Theo Nijman en Lans Bovenberg
European supervision of pension funds:
purpose, scope and design (2011)
Niels Kortleve, Wilfried Mulder and Antoon
Pelsser
Regulating pensions: Why the European
Union matters (2011)
Ton van den Brink, Hans van Meerten and
Sybe de Vries
The design of European supervision of pension funds (2012)
Dirk Broeders, Niels Kortleve, Antoon Pelsser
and Jan‑Willem Wijckmans
Hoe gevoelig is de uittredeleeftijd voor
veranderingen in het pensioenstelsel? (2012)
Didier Fouarge, Andries de Grip en
Raymond Montizaan
De inkomensverdeling en levensverwachting
van ouderen (2012)
Marike Knoef, Rob Alessie en Adriaan Kalwij
Marktconsistente waardering van
zachte pensioenrechten (2012)
Theo Nijman en Bas Werker
De RAM in het nieuwe pensioenakkoord
(2012)
Frank de Jong en Peter Schotman
The longevity risk of the Dutch Actuarial
Association’s projection model (2012)
Frederik Peters, Wilma Nusselder and Johan
Mackenbach

12 Het koppelen van pensioenleeftijd en pensioenaanspraken aan de levensverwachting
(2012)
Anja De Waegenaere, Bertrand Melenberg en
Tim Boonen
13 Impliciete en expliciete leeftijdsdifferentia
tie in pensioencontracten (2013)
Roel Mehlkopf, Jan Bonenkamp, Casper van
Ewijk, Harry ter Rele en Ed Westerhout
14 Hoofdlijnen Pensioenakkoord, juridisch
begrepen (2013)
Mark Heemskerk, Bas de Jong en René
Maatman
15 Different people, different choices: The
influence of visual stimuli in communication
on pension choice (2013)
Elisabeth Brüggen, Ingrid Rohde and Mijke
van den Broeke
16 Herverdeling door pensioenregelingen (2013)
Jan Bonenkamp, Wilma Nusselder, Johan
Mackenbach, Frederik Peters en Harry ter
Rele
17 Guarantees and habit formation in pension
schemes: A critical analysis of the floorleverage rule (2013)
Frank de Jong and Yang Zhou
18 The holistic balance sheet as a building
block in pension fund supervision (2013)
Erwin Fransen, Niels Kortleve, Hans
Schumacher, Hans Staring and Jan-Willem
Wijckmans
19 Collective pension schemes and individual
choice (2013)
Jules van Binsbergen, Dirk Broeders, Myrthe
de Jong and Ralph Koijen
20 Building a distribution builder: Design
considerations for financial investment and
pension decisions (2013)
Bas Donkers, Carlos Lourenço, Daniel
Goldstein and Benedict Dellaert

44
21 Escalerende garantietoezeggingen: een
alternatief voor het StAr RAM-contract (2013)
Servaas van Bilsen, Roger Laeven en Theo
Nijman
22 A reporting standard for defined
contribution pension plans (2013)
Kees de Vaan, Daniele Fano, Herialt Mens
and Giovanna Nicodano
23 Op naar actieve pensioenconsumenten:
Inhoudelijke kenmerken en randvoorwaarden van effectieve pensioencommunicatie (2013)
Niels Kortleve, Guido Verbaal en Charlotte
Kuiper
24 Naar een nieuw deelnemergericht UPO (2013)
Charlotte Kuiper, Arthur van Soest en Cees
Dert
25 Measuring retirement savings adequacy;
developing a multi-pillar approach in the
Netherlands (2013)
Marike Knoef, Jim Been, Rob Alessie, Koen
Caminada, Kees Goudswaard, and Adriaan
Kalwij
26 Illiquiditeit voor pensioenfondsen en
verzekeraars: Rendement versus risico (2014)
Joost Driessen
27 De doorsneesystematiek in aanvullende
pensioenregelingen: effecten, alternatieven
en transitiepaden (2014)
Jan Bonenkamp, Ryanne Cox en Marcel Lever
28 EIOPA: bevoegdheden en rechtsbescherming
(2014)
Ivor Witte
29 Een institutionele beleggersblik op de
Nederlandse woningmarkt (2013)
Dirk Brounen en Ronald Mahieu
30 Verzekeraar en het reële pensioencontract
(2014)
Jolanda van den Brink, Erik Lutjens en Ivor
Witte
31 Pensioen, consumptiebehoeften en
ouderenzorg (2014)
Marike Knoef, Arjen Hussem, Arjan Soede en
Jochem de Bresser
32 Habit formation: implications for
pension plans (2014)
Frank de Jong and Yang Zhou

33 Het Algemeen pensioenfonds en de
taakafbakening (2014)
Ivor Witte
34 Intergenerational Risk Trading (2014)
Jiajia Cui and Eduard Ponds
35 Beëindiging van de doorsneesystematiek:
juridisch navigeren naar alternatieven (2015)
Dick Boeijen, Mark Heemskerk en
René Maatman
36 Purchasing an annuity: now or later? The
role of interest rates(2015)
Thijs Markwat, Roderick Molenaar and Juan
Carlos Rodriguez
37 Entrepreneurs without wealth? An overview
of their portfolio using different data
sources for the Netherlands (2015)
Mauro Mastrogiacomo, Yue Li and Rik
Dillingh
38 The psychology and economics of reverse
mortgage attitudes. Evidence from the
Netherlands (2015)
Rik Dillingh, Henriëtte Prast, Mariacristina
Rossi and Cesira Urzì Brancati
39 Keuzevrijheid in de uittreedleeftijd (2015)
Arthur van Soest
40 Afschaffing doorsneesystematiek:
verkenning van varianten (2015)
Jan Bonenkamp en Marcel Lever
41 Nederlandse pensioenopbouw in inter
nationaal perspectief (2015)
Marike Knoef, Kees Goudswaard, Jim Been
en Koen Caminada
42 Intergenerationele risicodeling in collectieve
en individuele pensioencontracten (2015)
Jan Bonenkamp, Peter Broer en
Ed Westerhout
43 Inflation Experiences of Retirees (2015)
Adriaan Kalwij, Rob Alessie,
Jonathan Gardner and Ashik Anwar Ali
44 Financial fairness and conditional
indexation (2015)
Torsten Kleinow and Hans Schumacher
45 Lessons from the Swedish occupational
pension system (2015)
Lans Bovenberg, Ryanne Cox and Stefan
Lundbergh

45
46 Heldere en harde pensioenrechten onder
een PPR (2016)
Mark Heemskerk, René Maatman en Bas
Werker
47 Segmentation of pension plan participants:
Identifying dimensions of heterogeneity
(2016)
Wiebke Eberhardt, Elisabeth Brüggen,
Thomas Post and Chantal Hoet
48 How do people spend their time before
and after retirement? (2016)
Johannes Binswanger
49 Naar een nieuwe aanpak voor risicoprofiel
meting voor deelnemers in
pensioenregelingen (2016)
Benedict Dellaert, Bas Donkers, Marc
Turlings, Tom Steenkamp en Ed Vermeulen
50 Individueel defined contribution in de
uitkeringsfase (2016)
Tom Steenkamp
51 Wat vinden en verwachten Nederlanders
van het pensioen? (2016)
Arthur van Soest
52 Do life expectancy projections need to
account for the impact of smoking? (2016)
Frederik Peters, Johan Mackenbach en
Wilma Nusselder
53 Effecten van gelaagdheid in pensioen
documenten: een gebruikersstudie (2016)
Louise Nell, Leo Lentz en Henk Pander Maat
54 Term Structures with Converging Forward
Rates (2016)
Michel Vellekoop and Jan de Kort
55 Participation and choice in funded pension
plans (2016)
Manuel García-Huitrón and Eduard Ponds
56 Interest rate models for pension and
insurance regulation (2016)
Dirk Broeders, Frank de Jong and Peter
Schotman
57 An evaluation of the nFTK (2016)
Lei Shu, Bertrand Melenberg and Hans
Schumacher
58 Pensioenen en inkomensongelijkheid onder
ouderen in Europa (2016)
Koen Caminada, Kees Goudswaard, Jim Been
en Marike Knoef

59 Towards a practical and scientifically sound
tool for measuring time and risk preferences
in pension savings decisions (2016)
Jan Potters, Arno Riedl and Paul Smeets
60 Save more or retire later? Retirement
planning heterogeneity and perceptions of
savings adequacy and income constraints
(2016)
Ron van Schie, Benedict Dellaert and Bas
Donkers
61 Uitstroom van oudere werknemers bij
overheid en onderwijs. Selectie uit de poort
(2016)
Frank Cörvers en Janneke Wilschut
62 Pension risk preferences. A personalized
elicitation method and its impact on asset
allocation (2016)
Gosse Alserda, Benedict Dellaert, Laurens
Swinkels and Fieke van der Lecq
63 Market-consistent valuation of pension
liabilities (2016)
Antoon Pelsser, Ahmad Salahnejhad and
Ramon van den Akker
64 Will we repay our debts before retirement?
Or did we already, but nobody noticed?
(2016)
Mauro Mastrogiacomo
65 Effectieve ondersteuning van
zelfmanagement voor de consument (2016)
Peter Lapperre, Alwin Oerlemans
en Benedict Dellaert
66 Risk sharing rules for longevity risk:
impact and wealth transfers (2017)
Anja De Waegenaere, Bertrand Melenberg
and Thijs Markwat
67 Heterogeniteit in doorsneeproblematiek.
Hoe pakt de transitie naar degressieve
opbouw uit voor verschillende
pensioenfondsen? (2017)
Loes Frehen, Wouter van Wel, Casper van
Ewijk, Johan Bonekamp, Joost van
Valkengoed en Dick Boeijen
68 De toereikendheid van pensioenopbouw na
de crisis en pensioenhervormingen (2017)
Marike Knoef, Jim Been, Koen Caminada,
Kees Goudswaard en Jason Rhuggenaath

46
69 De combinatie van betaald en onbetaald
werk in de jaren voor pensioen (2017)
Marleen Damman en Hanna van Solinge
70 Default life-cycles for retirement savings
(2017)
Anna Grebenchtchikova, Roderick Molenaar,
Peter Schotman en Bas Werker
71 Welke keuzemogelijkheden zijn wenselijk
vanuit het perspectief van de deelnemer?
(2017)
Casper van Ewijk, Roel Mehlkopf, Sara van
den Bleeken en Chantal Hoet
72 Activating pension plan participants:
investment and assurance frames (2017)
Wiebke Eberhardt, Elisabeth Brüggen,
Thomas Post en Chantal Hoet
73 Zerotopia – bounded and unbounded
pension adventures (2017)
Samuel Sender
74 Keuzemogelijkheden en maatwerk binnen
pensioenregelingen (2017)
Saskia Bakels, Agnes Joseph, Niels Kortleve
en Theo Nijman
75 Polderen over het pensioenstelsel. Het
debat tussen de sociale partners en de
overheid over de oudedagvoorzieningen in
Nederland, 1945-2000 (2017)
Paul Brusse
76 Van uitkeringsovereenkomst naar PPR (2017)
Mark Heemskerk, Kees Kamminga, René
Maatman en Bas Werker
77 Pensioenresultaat bij degressieve opbouw
en progressieve premie (2017)
Marcel Lever en Sander Muns
78 Bestedingsbehoeften bij een afnemende
gezondheid na pensionering (2017)
Lieke Kools en Marike Knoef
79 Model Risk in the Pricing of Reverse
Mortgage Products (2017)
Anja De Waegenaere, Bertrand Melenberg,
Hans Schumacher, Lei Shu and Lieke Werner
80 Expected Shortfall voor toezicht op
verzekeraars: is het relevant? (2017)
Tim Boonen
81 The Effect of the Assumed Interest Rate and
Smoothing on Variable Annuities (2017)
Anne G. Balter and Bas J.M. Werker

82 Consumer acceptance of online pension
investment advice (2017)
Benedict Dellaert, Bas Donkers and Carlos
Lourenço
83 Individualized life-cycle investing (2017)
Gréta Oleár, Frank de Jong and Ingmar
Minderhoud
84 The value and risk of intergenerational risk
sharing (2017)
Bas Werker
85 Pensioenwensen voor en na de crisis (2017)
Jochem de Bresser, Marike Knoef en Lieke
Kools
86 Welke vaste dalingen en welk beleggings
beleid passen bij gewenste uitkeringsprofie
len in verbeterde premieregelingen? (2017)
Johan Bonekamp, Lans Bovenberg, Theo
Nijman en Bas Werker
87 Inkomens- en vermogensafhankelijke eigen
bijdragen in de langdurige ouderenzorg:
een levensloopperspectief (2017)
Arjen Hussem, Harry ter Rele en Bram
Wouterse
88 Creating good choice environments –
Insights from research and industry
practice (2017)
Elisabeth Brüggen, Thomas Post and
Kimberley van der Heijden
89 Two decades of working beyond age 65 in
the Netherlands. Health trends and changes
in socio-economic and work factors to
determine the feasibility of extending
working lives beyond age 65 (2017)
Dorly Deeg, Maaike van der Noordt and
Suzan van der Pas
90 Cardiovascular disease in older workers. How
can workforce participation be maintained
in light of changes over time in determinants of cardiovascular disease? (2017)
Dorly Deeg, E. Burgers and Maaike van der
Noordt
91 Zicht op zzp-pensioen (2017)
Wim Zwinkels, Marike Knoef, Jim Been,
Koen Caminada en Kees Goudswaard
92 Return, risk, and the preferred mix of PAYG
and funded pensions (2017)
Marcel Lever, Thomas Michielsen and Sander
Muns

47
93 Life events and participant engagement in
pension plans (2017)
Matthew Blakstad, Elisabeth Brüggen and
Thomas Post
94 Parttime pensioneren en de arbeids
participatie (2017)
Raymond Montizaan
95 Keuzevrijheid in pensioen: ons brein wil
niet kiezen, maar wel gekozen hebben
(2018)
Walter Limpens en Joyce Vonken
96 Employability after age 65? Trends over 23
years in life expectancy in good and in poor
physical and cognitive health of
65-74-year-olds in the Netherlands (2018)
Dorly Deeg, Maaike van der Noordt, Emiel
Hoogendijk, Hannie Comijs and Martijn
Huisman
97 Loslaten van de verplichte pensioenleeftijd
en het organisatieklimaat rondom langer
doorwerken (2018)
Jaap Oude Mulders, Kène Henkens en Harry
van Dalen
98 Overgangseffecten bij introductie
degressieve opbouw (2018)
Bas Werker
99 You’re invited – RSVP! The role of tailoring in
incentivising people to delve into their pension situation (2018)
Milena Dinkova, Sanne Elling, Adriaan K
 alwij
en Leo Lentz
100 Geleidelijke uittreding en de rol van
deeltijdpensioen (2018)
Jonneke Bolhaar en Daniël van Vuuren
101 Naar een model voor pensioen
communicatie (2018)
Leo Lentz, Louise Nell en Henk Pander Maat
102 Tien jaar UPO. Een terugblik en vooruitblik
op inhoud, doelen en effectiviteit (2018)
Sanne Elling en Leo Lentz
103 Health and household expenditures (2018)
Raun van Ooijen, Jochem de Bresser en
Marike Knoef
104 Keuzevrijheid in de uitkeringsfase: internationale ervaringen (2018)
Marcel Lever, Eduard Ponds, Rik Dillingh en
Ralph Stevens

105 The move towards riskier pension products
in the world’s best pension systems (2018)
Anne G. Balter, Malene Kallestrup-Lamb
and Jesper Rangvid
106 Life Cycle Option Value: The value of
consumer flexibility in planning for
retirement (2018)
Sonja Wendel, Benedict Dellaert and Bas
Donkers
107 Naar een duidelijk eigendomsbegrip (2018)
Jop Tangelder
108 Effect van stijging AOW-leeftijd op arbeidsongeschiktheid (2018)
Rik Dillingh, Jonneke Bolhaar, Marcel Lever,
Harry ter Rele, Lisette Swart en Koen van
der Ven
109 Is de toekomst gearriveerd? Data science
en individuele keuzemogelijkheden in
pensioen (2018)
Wesley Kaufmann, Bastiaan Starink en
Bas Werker
110 De woontevredenheid van ouderen in
Nederland (2018)
Jan Rouwendal
111 Towards better prediction of individual
longevity (2018)
Dorly Deeg, Jan Kardaun, Maaike van der
Noordt, Emiel Hoogendijk en Natasja van
Schoor
112 Framing in pensioenkeuzes. Het effect van
framing in de keuze voor beleggingsprofiel
in DC-plannen naar aanleiding van de Wet
verbeterde premieregeling (2018)
Marijke van Putten, Rogier Potter van Loon,
Marc Turlings en Eric van Dijk
113 Working life expectancy in good and poor
self-perceived health among Dutch workers aged 55–65 years with a chronic disease over the period 1992–2016 (2019)
Astrid de Wind, Maaike van der Noordt,
Dorly Deeg and Cécile Boot
114 Working conditions in post-retirement
jobs: A European comparison (2019)
Ellen Dingemans and Kène Henkens

48
115 Is additional indebtedness the way to
increase mortgage-default insurance
coverage? (2019)
Yeorim Kim, Mauro Mastrogiacomo,
Stefan Hochguertel and Hans Bloemen
116 Appreciated but complicated pension
Choices? Insights from the Swedish
Premium Pension System (2019)
Monika Böhnke, Elisabeth Brüggen and
Thomas Post
117 Towards integrated personal financial
planning. Information barriers and design
propositions (2019)
Nitesh Bharosa and Marijn Janssen
118 The effect of tailoring pension information
on navigation behavior (2019)
Milena Dinkova, Sanne Elling, Adriaan
Kalwij and Leo Lentz
119 Opleiding, levensverwachting en
pensioenleeftijd: een vergelijking van
Nederland met andere Europese landen
(2019)
Johan Mackenbach, José Rubio Valverde
en Wilma Nusselder
120 Giving with a warm hand: Evidence on
estate planning and bequests (2019)
Eduard Suari-Andreu, Raun van Ooijen,
Rob J.M. Alessie and Viola Angelini
121 Investeren in menselijk kapitaal: een
gecombineerd werknemers- en
werkgeversperspectief (2019)
Raymond Montizaan, Merlin Nieste en
Davey Poulissen
122 The rise in life expectancy – corresponding
rise in subjective life expectancy? Changes
over the period 1999-2016 (2019)
Dorly Deeg, Maaike van der Noordt, Noëlle
Sant, Henrike Galenkamp, Fanny Janssen
and Martijn Huisman
123 Pensioenaanvullingen uit het eigen
woningbezit (2019)
Dirk Brounen, Niels Kortleve en
Eduard Ponds
124 Personal and work-related predictors of
early exit from paid work among older
workers with health limitations (2019)
Nils Plomp, Sascha de Breij and Dorly Deeg

125 Het delen van langlevenrisico (2019)
Anja De Waegenaere, Agnes Joseph, Pascal
Janssen en Michel Vellekoop
126 Maatwerk in pensioencommunicatie (2019)
S.K. Elling en L.R. Lentz
127 Dutch Employers’ Responses to an Aging
Workforce: Evidence from Surveys, 20092017 (2019)
Jaap Oude Mulders, Kène Henkens and
Hendrik P. van Dalen
128 Preferences for solidarity and attitudes
towards the Dutch pension system –
Evidence from a representative sample
(2019)
Arno Riedl, Hans Schmeets and Peter
Werner
129 Deeltijdpensioen geen wondermiddel voor
langer doorwerken (2019)
Henk-Wim de Boer, Tunga Kantarcı,
Daniel van Vuuren en Ed Westerhout
130 Spaarmotieven en consumptiegedrag (2019)
Johan Bonekamp en Arthur van Soest
131 Substitute services: a barrier to controlling
long-term care expenditures (2019)
Mark Kattenberg and Pieter Bakx
132 Voorstel keuzearchitectuur pensioensparen
voor zelfstandigen (2019)
Jona Linde
133 The impact of the virtual integration of
assets on pension risk preferences of
individuals (2019)
Sesil Lim, Bas Donkers en Benedict Dellaert
134 Reforming the statutory retirement age:
Policy preferences of employers (2019)
Hendrik P. van Dalen, Kène Henkens and
Jaap Oude Mulders
135 Compensatie bij afschaffing doorsnee
systematiek (2019)
Dick Boeijen, Chantal de Groot, Mark
Heemskerk, Niels Kortleve en René
Maatman
136 Debt affordability after retirement, interest
rate shocks and voluntary repayments
(2019)
Mauro Mastrogiacomo

49
137 Using social norms to activate pension plan
members: insights from practice (2019)
Joyce Augustus-Vonken, Pieter Verhallen,
Lisa Brüggen and Thomas Post
138 Alternatieven voor de huidige verplicht
stelling van bedrijfstakpensioenfondsen
(2020)
Erik Lutjens en Fieke van der Lecq
139 Eigen bijdrage aan ouderenzorg (2020)
Pieter Bakx, Judith Bom, Marianne Tenand
en Bram Wouterse
140 Inrichting fiscaal kader bij afschaffing
doorsneesystematiek (2020)
Bastiaan Starink en Michael Visser
141 Hervorming langdurige zorg: trends in het
gebruik van verpleging en verzorging
(2020)
Pieter Bakx, Pilar Garcia-Gomez, Sara
Rellstab, Erik Schut en Eddy van Doorslaer
142 Genetic health risks, insurance, and
retirement (2020)
Richard Karlsson Linnér and Philipp
D. Koellinger
143 Publieke middelen voor particuliere
ouderenzorg (2020)
Arjen Hussem, Marianne Tenand en
Pieter Bakx
144 Emotions and technology in pension
service interactions: Taking stock and
moving forward (2020)
Wiebke Eberhardt, Alexander Henkel en
Chantal Hoet
145 Opleidingsverschillen in
levensverwachting: de bijdrage van acht
risicofactoren (2020)
Wilma J. Nusselder, José Rubio Valverde en
Johan P. Mackenbach
146 Shades of Labor: Motives of Older Adults to
Participate in Productive Activities (2020)
Sonja Wendel and Benedict Dellaert
147 Raising pension awareness through letters
and social media: Evidence from a
randomized and a quasi-experiment
(2020)
Marike Knoef, Jim Been and Marijke van
Putten
148 Infographics and Financial Decisions (2020)
Ruben Cox and Peter de Goeij

149 To what extent can partial retirement
ensure retirement income adequacy?
(2020)
Tunga Kantarcı and Jochem Zweerink
150 De steun voor een ‘zwareberoepenregeling’
ontleed (2020)
Harry van Dalen, Kène Henkens en Jaap
Oude Mulders
151 Verbeteren van de inzetbaarheid van
oudere werknemers tot aan pensioen:
literatuuroverzicht, inzichten uit de
praktijk en de rol van pensioenuitvoerders
(2020)
Peter Lapperre, Henk Heek, Pascal Corten,
Ad van Zonneveld, Robert Boulogne,
Marieke Koeman en Benedict Dellaert
152 Betere risicospreiding van eigen bijdragen
in de verpleeghuiszorg (2020)
Bram Wouterse, Arjen Hussem en
Rob Aalbers
153 Doorbeleggen met garanties? (2020)
Roderick Molenaar, Peter Schotman, Peter
Dekkers en Mark Irwin
154 Differences in retirement preferences
between the self-employed and
employees: Do job characteristics play an
explanatory role? (2020)
Marleen Damman, Dieuwke Zwier
en Swenne G. van den Heuvel
155 Do financial incentives stimulate partially
disabled persons to return to work? (2020)
Tunga Kantarcı and Jan-Maarten van
Sonsbeek
156 Wijzigen van de bedrijfstakpensioen
regeling: tussen pensioenfondsbestuur en
sociale partners (2020)
J.R.C. Tangelder
157 Keuzes tijdens de pensioenopbouw: de
effecten van nudging met volgorde en
standaardopties (2020)
Wilte Zijlstra, Jochem de Bresser en Marike
Knoef
158 Keuzes rondom pensioen: implicaties op
uitkeringssnelheid voor een heterogeen
deelnemersbestand (2020)
Servaas van Bilsen, Johan Bonekamp, en
Eduard Ponds

50
159 Met big data inspelen op woonwensen
en woongedrag van ouderen: praktische
inzichten voor ontwerp en beleid (2020)
Ioulia V. Ossokina en Theo A. Arentze
160 Economic consequences of widowhood:
Evidence from a survivor's benefits reform
in the Netherlands (2020)
Jeroen van der Vaart, Rob Alessie and Raun
van Ooijen
161 How will disabled workers respond to a
higher retirement age? (2020)
Tunga Kantarcı, Jim Been and Arthur van
Soest
162 Deeltijdpensioen: belangstelling en
belemmeringen op de werkvloer (2020)
Hanna van Solinge, Harry van Dalen en
Kène Henkens
163 Investing for Retirement with an Explicit
Benchmark (2020)
Anne Balter, Lennard Beijering, Pascal
Janssen, Frank de Jong, Agnes Joseph,
Thijs Kamma and Antoon Pelsser
164 Vergrijzing en verzuim: impact op de
verzekeringsvoorkeuren van werkgevers
(2020)
Remco Mallee en Raymond Montizaan
165 Arbeidsmarkteffecten van de pensioen
premiesystematiek (2020)
Marike Knoef, Sander Muns en
Arthur van Soest
166 Risk Sharing within Pension Schemes
(2020)
Anne Balter, Frank de Jong en Antoon
Pelsser
167 Supporting pension participants: Three
lessons learned from the medical domain
for better pension decisions (2021)
Jelle Strikwerda, Bregje Holleman and
Hans Hoeken
168 Variable annuities with financial risk and
longevity risk in the decumulation phase
of Dutch DC products (2021)
Bart Dees, Frank de Jong and Theo Nijman
169 Verloren levensjaren als gevolg van sterfte
aan Covid-19 (2021)
Bram Wouterse, Frederique Ram en
Pieter van Baal

170 Which work conditions can encourage
older workers to work overtime? (2021)
Raymond Montizaan and Annemarie
Kuenn-Nelen
171 Herverdeling van individueel pensioen
vermogen naar partnerpensioen: een
stated preference-analyse (2021)
Raymond Montizaan
172 Risicogedrag na een ramp; implicaties voor
pensioenen (2021)
Martijn de Vries
173 The Impact of Climate Change on Optimal
Asset Allocation for Long-Term Investors
(2021)
Mathijs Cosemans, Xander Hut and
Mathijs van Dijk
174 Beleggingsbeleid bij onzekerheid over
risicobereidheid en budget (2021)
Agnes Joseph, Antoon Pelsser en Lieke
Werner
175 On the Resilience of ESG Stocks during
COVID-19: Global Evidence (2021)
Gianfranco Gianfrate, Tim Kievid &
Mathijs van Dijk
176 De solidariteitsreserve juridisch ontrafeld
(2021)
Erik Lutjens en Herman Kappelle
177 Hoe vertrouwen in politiek en
maatschappij doorwerkt in vertrouwen in
pensioeninstituties (2021)
Harry van Dalen en Kène Henkens
178 Gelijke rechten, maar geen gelijke
pensioenen: de gender gap in Nederlandse
tweedepijlerpensioenen (2021)
Suzanne Kali, Jim Been, Marike Knoef en
Albert van Marwijk Kooy
179 Completing Dutch pension reform (2021)
Ed Westerhout, Eduard Ponds and Peter
Zwaneveld
180 When and why do employers hire and
rehire employees beyond normal
retirement age? (2021)
Orlaith C. Tunney and Jaap Oude Mulders
181 Family and government insurance: Wage,
earnings, and income risks in the
Netherlands and the U.S. (2021)
Mariacristina De Nardi, Giulio Fella,
Marike Knoef, Gonzalo Paz-Pardo and
Raun van Ooijen

51
182 Het gebruik van data in de pensioenmarkt
(2021)
Willem van der Deijl, Marije Kloek, Koen
Vaassen en Bas Werker
183 Applied Data Science in the Pension
Industry: A Survey and Outlook (2021)
Onaopepo Adekunle, Michel Dumontier
and Arno Riedl
184 Individual differences in accessing
personalized online pension information:
Inertia and a digital hurdle (2021)
Milena Dinkova, Adriaan Kalwij & Leo Lentz
185 Transitie: gevoeligheid voor veronderstellingen en omstandigheden (2021)
Anne Balter, Jan Bonenkamp en Bas Werker
186 De voordelen van de solidariteitsreserve
ontrafeld (2021)
Servaas van Bilsen, Roel Mehlkopf en
Antoon Pelsser
187 Consumption and time use responses to
unemployment (2021)
Jim Been, Eduard Suari-Andreu, Marike
Knoef en Rob Alessie

This is a publication of:
Netspar
Phone +31 13 466 2109
E-mail info@netspar.nl
www.netspar.nl
September 2021

