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In this PhD thesis, Jochem Zweerink studies several topics related to retirement 
decisions, job loss and mortality. In Chapter 2, Gradual retirement in the 
Netherlands is analyzed. Chapter 3 estimates and explains the effect of incentive-
induced retirement of the husband on his wife’s probability to retire within one 
year. In Chapters 4 and 5, the mortality effects of retirement and job loss are 
investigated.  

Jochem Zweerink (1987) is a postdoctoral fellow at Utrecht 
University School of Economics (U.S.E.) with interest in the 
fields of labor economics, health economics and housing 
economics. Before moving to Utrecht, he completed the 
research master program in Economics at Tilburg University 
and wrote this PhD thesis at VU Amsterdam.  

651

Vrije Universiteit Amsterdam

Retirem
ent decisions, job loss and m

ortality     Jochem
 Zw

eerink

Retirement decisions, 
job loss and mortality

Jochem Zweerink



 
 

 
 
 
 
 
 
 
 
 
 

RETIREMENT DECISIONS, JOB LOSS AND MORTALITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISBN  9789051707915  
 
Cover design: Crasborn Graphic Designers bno, Valkenburg a.d. Geul 
Cover picture: Old timer structural worker, 1930. Photographer: Lewis Hine. Description: 
Photograph of a Workman on the Framework of the Empire State Building. Many 
structural workers are above middle-age. Picture available through the National Archives 
and Records Administration, cataloged under the ARC Identifier (National Archives 
Identifier) 518290 and Wikimedia Commons. 
 
This book is no. 651 of the Tinbergen Institute Research Series, established through 
cooperation between Rozenberg Publishers and the Tinbergen Institute. A list of books 
which already appeared in the series can be found in the back. 



 
 

 
 
 
 
 
 
 

VRIJE UNIVERSITEIT 
 

 
 
 

Retirement decisions, job loss and mortality 
 
 
 
 
 
 
 

ACADEMISCH PROEFSCHRIFT 
 

ter verkrijging van de graad Doctor aan 
de Vrije Universiteit Amsterdam, 
op gezag van de rector magnificus 

prof.dr. V. Subramaniam, 
in het openbaar te verdedigen 

ten overstaan van de promotiecommissie 
van de Faculteit der Economische Wetenschappen en Bedrijfskunde 

op dinsdag 5 april 2016 om 15.45 uur 
in de aula van de universiteit, 

De Boelelaan 1105 
 
 
 
 
 
 
 
 
 
 

door 
 

Jochem Roeland Zweerink 
 

geboren te Doetinchem 
 

 
 
 
 
 
 



 
 

promotor: prof.dr. M. Lindeboom 
copromotoren: dr. H.G. Bloemen 

dr. S. Hochguertel 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 

Acknowledgements 
 
Writing this thesis has been a great experience. I have learned a lot and have come in 

contact with nice people. There are some people that I really need to thank for making the 

whole experience as good as it was. First of all, Hans Bloemen and Stefan Hochguertel 

have been great supervisors. Their countless feedbacks and advices have improved this 

piece of work a lot and have made me a better researcher. I am thankful for their patience 

and always finding time for me. They have been very supportive.        

Maarten Lindeboom is my very enthusiastic and energetic promotor. He connected me to 

quite some interesting people and gave me solid advice on the fourth chapter of this thesis.  

Thank you Maarten. 

Rob Alessie, Andries de Grip, Bas van der Klaauw, Owen �2�¶�'onnell and Elena 

Stancanelli are the much appreciated members of my reading committee. This thesis has 

substantially benefited from their comments and suggestions. I feel honored to have them 

in my reading committee and am grateful for their time and efforts.  

The Economics Department of VU Amsterdam has been a very pleasant place to work. 

This is to a large extent due to the people working there. It is nice to work in the same 

space with people doing something similar to you. To talk about research, academic life 

and things from non-academic life, and to laugh together too. This all kept me in good 

spirits, also during times in which my research output was not as good as wished. I am in 

particular thankful to  Emil, Nahom, Patrick, Xiaoming and Yue. And though not really 

VU, I want to thank Alice as well. For the final stage of writing, I am also indebted to the 

Utrecht crew, in particular Anna, Joep and Jordy, for the enjoyable atmosphere and mental 

support.  

Money and data are often vital ingredients for empirical research projects, so they were for 

my project. Netspar supported the writing of this thesis financially and Statistics 



 
 

Netherlands provided access to some of their administrative micro datasets. I want to thank 

them and their people for their support.     

Tilburg University is my alma mater. It provided me with a very inspiring and supportive 

environment during my studies. This raised my interest in research and gave me a good 

starting point for writing my PhD thesis. �,���D�P���J�U�D�W�H�I�X�O���W�R���7�L�O�E�X�U�J���8�Q�L�Y�H�U�V�L�W�\�����L�W�¶�V���W�H�D�F�K�L�Q�J��

and research crowd and my former fellow students there. I am also indebted to Martin 

Salm and Arthur van Soest for connecting me to the PhD project and my later supervisors 

at VU. Without their efforts and trust I may never have started a PhD.  

My life outside academia kept my life as a whole balanced and made it more fun. In this 

respect, I want to thank my Efact-SEP friends for staying friends and hanging out ever 

since we organized the student exchange to Moscow together. I also want to thank my 

other friends whom I know from Tilburg. I am in particular grateful to Elena for all the 

nice things we did together during the times she lived in the Netherlands, for her wise 

words and for being such a nice friend. Thanks also to my DUO draughts mates and other 

friends from the draughts community for all the fun while practicing our passion. My 

gratefulness goes as well to the Taalwinkel Assadaaka people for sharing their life stories 

and for their enthusiasm to learn or teach Dutch. I also want to thank Frank, Lotte, Tom 

and Yara for their nice company during the past years. The many cosy visits to my aunt Ina 

were appreciated too. Thanks.    

Last but not least, I would li ke to thank Harmen, Jan Willem and my mom and dad for 

their love and support and for just being there. They mean a lot to me.   

 
 
 
 
 
 
 
 

 

 

 

 

 



 
 

 
 
 
 
 

Contents 

1. Introduction ................................................................................................................ 1 

2. Gradual retirement in the Netherlands: An analysis using administrative data .. 5 

2.1 Introduction ..................................................................................................... 5 

2.2 Literature review ............................................................................................. 7 

2.2.1 Concepts ..................................................................................................... 7 

2.2.2 Incidence of gradual retirement .............................................................. 8 

2.2.3 Gradual retirement and hours worked ................................................ 8 

2.2.4 Related empirical estimates ................................................................ 9  

2.3 The Dutch pension system............................................................................. 10 

2.4 Gradual retirement in the Netherlands .......................................................... 12 

2.4.1 Data ........................................................................................................... 12 

2.4.2 Measurement of concepts ................................................................. 12 

2.4.3 Gradual retirement ............................................................................ 14 

2.4.3.1 Phased retirement ..................................................................... 14 

2.4.3.2 Partial retirement ...................................................................... 17            

2.5 Retirement decision model ............................................................................ 22 

2.5.1 Multinomial logit model ........................................................................ 22 

2.5.2 Results .............................................................................................. 23       

2.5.3 Sensitivity check ............................................................................... 28 

2.6 Conclusions ................................................................................................... 32 

3. The effect of incentive induced retirement on spousal retirement rates: Evidence 

from a natural experiment ........................................................................................ 35 

3.1 Introduction ................................................................................................... 35 

3.2 Literature review ........................................................................................... 38 

3.3 Institutional background and policy change .................................................. 39 

3.4 Data................................................................................................................ 42 



 
 

3.5 Methodology.................................................................................................. 46 

3.5.1 Instrument validity ............................................................................ 47 

3.5.2 Model specification .......................................................................... 51 

3.6 Results ........................................................................................................... 52 

3.6.1 The uninstrumented case .................................................................. 52 

3.6.2 Instrumental variable estimates ........................................................ 54 

3.6.3 Reduced form estimates .................................................................... 56 

3.6.4 Robustness checks ............................................................................ 59 

3.6.4.1 Placebo instruments ................................................................. 59 

3.6.4.2 Robustness checks on the model specification ........................ 61 

3.6.4.3 Robustness checks on data selection ....................................... 63 

3.7 Conclusions ................................................................................................... 67 

4. The causal effect of retirement on mortality: Evidence from targeted incentives 

to retire early .................................................................................................. 71 

4.1 Introduction ................................................................................................... 71 

4.2 Literature review ........................................................................................... 74 

4.3 Institutional background and policy change .................................................. 76 

4.4 Data................................................................................................................ 78 

4.5 Methodology.................................................................................................. 82 

4.5.1 Instrument validity ............................................................................ 83 

4.5.2 Model specification .......................................................................... 85 

4.6 Results ........................................................................................................... 86 

4.6.1 The uninstrumented case .................................................................. 86 

4.6.2 Instrumental variable estimates ........................................................ 87 

4.6.3 Causes of death ................................................................................. 88 

4.6.4 Distribution of treatment effects across time horizons ..................... 92 

4.6.5 Robustness checks ............................................................................ 93 

4.6.5.1 Placebo instruments ................................................................. 93 

4.6.5.2 Robustness checks on functional form .................................... 95 

4.6.5.3 Robustness checks on data selection ....................................... 97 

4.7 Conclusions ................................................................................................. 100 

 



 
 

5. Job loss, firm-level heterogeneity and mortality: Evidence from administrative data

 ................................................................................................................................ 105 

5.1 Introduction ................................................................................................. 105 

5.2 Literature review ......................................................................................... 108 

5.3 Data.............................................................................................................. 111 

5.4 Institutional setting ...................................................................................... 116 

5.5 Identification strategy .................................................................................. 118 

5.6 Results ......................................................................................................... 120 

5.6.1 Baseline estimate ............................................................................ 120 

5.6.2 Effects of job loss on cause-specific mortality ............................... 122 

5.6.3 Mortality effects of job loss by year since layoff ........................... 125 

5.6.4 Robustness checks .......................................................................... 126 

5.6.4.1 Robustness checks on the type of job loss  ............................ 126 

5.6.4.2 Robustness checks on data selection criteria ......................... 127     

5.6.4.3 Robustness checks on functional form specification ............. 131  

5.7 Conclusions ................................................................................................. 133   

6. Conclusions/Summary ........................................................................................... 137 

References ........................................................................................................................ 141 

Appendix ................................................................................................................ 151  

 Appendix Chapter 3 ................................................................................... 151 

 Appendix Chapter 4 ................................................................................... 154 

 Appendix Chapter 5 ................................................................................... 158 

Samenvatting .......................................................................................................... 161 

     

 

 

 

 

 

 



 
 

 



1 
 

 
 
 
 
 

Chapter 1 

Introduction 
 
This thesis is about leaving the workforce at older age in the Netherlands. We study both 

the determinants and mortality effects of leaving the workforce. We aim to describe and 

explain (gradual) retirement patterns and heterogeneity of these patterns across industries. 

Gradual retirement involves a gradual transition from working in the career job to full 

retirement rather than retiring full-time at once. Insights into the determinants of (gradual) 

retirement behavior of people are vital for pension policy makers, as they allow to predict 

�K�R�Z���F�K�D�Q�J�H�G���U�H�W�L�U�H�P�H�Q�W���L�Q�F�H�Q�W�L�Y�H�V���D�I�I�H�F�W���L�Q�G�L�Y�L�G�X�D�O�V�¶���U�H�W�L�U�H�P�H�Q�W���E�H�K�D�Y�L�R�U�����:�H���D�O�V�R���V�W�X�G�\��

the way (sudden) incentive-�L�Q�G�X�F�H�G���U�H�W�L�U�H�P�H�Q�W���D�I�I�H�F�W�V���W�K�H���V�S�R�X�V�H�¶�V���R�Z�Q���U�H�W�L�U�H�P�H�Q�W���V�W�D�W�X�V����

This is relevant, because  retirement decisions of spouses may be interrelated. Such 

�L�Q�W�H�U�G�H�S�H�Q�G�H�Q�F�H���P�D�\���U�H�V�X�O�W���L�Q���L�Q�G�L�U�H�F�W���H�I�I�H�F�W�V���R�I���U�H�W�L�U�H�P�H�Q�W���L�Q�F�H�Q�W�L�Y�H�V���R�Q���V�S�R�X�V�H�V�¶��

retirement behavior. Policy makers may want to be aware of such effects. Next, we study 

the effects of retirement transitions and �L�Q�Y�R�O�X�Q�W�D�U�\���M�R�E���G�H�S�D�U�W�X�U�H�V���R�Q���R�O�G�H�U���Z�R�U�N�H�U�V�¶��

mortality rates. Policy makers may want to take the size and direction of these effects into 

account when conducting a cost and benefit analysis on policy measures that may be 

introduced to avoid involuntary job departures or to discourage or promote retirement. All 

chapters in this thesis are based on Dutch administrative micro data on older workers with 

strong labor force attachment. These data have valuable features such as that they are panel 

data, provide objective and verified information, do not suffer from measurement error and 

contain large numbers of observations. The latter is in particular useful for studying low 

probability events such as mortality, gradual retirement and joint retirement of couples.  

This thesis is organized as follows. Chapter 2 considers gradual retirement in the 

Netherlands. Gradual retirement may involve (i) a switch from the career job to a less 

demanding bridge job (we call this partial retirement), or (ii) working fewer hours within 

the career job (this we call phased retirement). Partial retirement by which individuals 
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leave their career jobs and withdraw incrementally from the labor force is widespread in 

the United States. Phased retirement is less frequent in the United States. We analyze the 

current state of gradual retirement in the Netherlands using administrative data that allow 

much more precise tracking of labor market transitions than most survey panel data. We 

find that there was a large heterogeneity in (gradual) retirement rates across industries. A 

large share of partial retirement transitions involved switches from career jobs to bridge 

jobs in industries other than the industries career jobs were in, indicating that job mobility 

across industries was high. We discuss institutional aspects that limit the scope of gradual 

retirement, such as financial incentives to retire early.  

It is important to note that there are interdependencies of retirement decisions within 

�F�R�X�S�O�H�V�����6�S�R�X�V�H�V�¶���U�H�W�L�U�H�P�H�Q�W���G�H�F�L�V�L�R�Q�V���D�U�H���L�Q�W�H�U�U�H�Oated because of various reasons. Spouses 

may like to spend leisure time together and also share the joint household budget 

constraint. We estimate and explain the effect of incentive-induced retirement of husbands 

�R�Q���W�K�H�L�U���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�Kin one year in Chapter 3. The incentives we rely on 

for inducing husbands to retire concern eligibility rules for generous early retirement 

benefits that were temporarily and unexpectedly available to the husbands. The unexpected 

nature of the availability of the early retirement benefits is important here, as individuals 

may have changed their lifestyle if they anticipated retirement. Anticipation of retirement 

is typically an issue in the literature, as many studies rely on the normal retirement age or 

changes in retirement rules announced long in advance as sources of variation in retirement 

�U�D�W�H�V�����:�H���I�L�Q�G���W�K�D�W���H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���R�S�S�R�U�W�X�Q�L�W�L�H�V���R�I���K�X�V�E�D�Q�G�V���L�Q�F�U�H�D�V�H�G���W�K�H�L�U���Z�L�Y�H�V�¶��

probability to retire by 19.7 percentage points. Partly, wives respond to husban�G�V�¶���F�K�R�L�F�H�V��

at ages when they are themselves likely eligible for early retirement programs.  

Retirement status as a determinant of mortality is studied in Chapter 4. It is commonly 

known that health is a determinant of retirement decisions and labor force decisions in 

general. Ill-health workers may retire or not work because of their bad health. Retirement 

and working in general may affect health as well, as working may bring along stress and 

may require heavy physical activity. We deal with the endogeneity of retirement status in a 

similar way as in Chapter 3. We use the same unexpected temporary decrease in the 

eligibility age for retirement benefits for civil servants to instrument the retirement choice 

in a model that explains the probability to die within five years. We find for men that 

induced early retirement decreased the probability to die within five years by 2.6 

percentage points. This translates into an increase in life expectancy by two months. 
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Evidence suggests an effect running through stress. We find that our result is robust to 

specification changes and changes in data selection criteria.  

Similar to Chapter 4, Chapter 5 studies the effect of job departures on mortality, but for a 

different type of job departures. Chapter 5 studies the effect of job loss on mortality. This 

is challenging, because of the selection of workers into job loss. Workers who lose their 

jobs may be less productive and have poorer health than workers who stay on their jobs. 

We try to avoid endogeneity bias by employing job loss due to sudden firm closure as the 

treatment. We drop observations on workers employed in closing firms that experienced 

large employment declines prior to firm closure, because workers employed in these firms 

may have had a poorer health than workers in firms that did not close and may have 

anticipated job loss due to firm closure. We find that job loss due to sudden firm closure 

increased the probability to die within five years by 0.50 percentage points or 28 percent. 

Importantly, this effect is estimated using a model that controls for firm-level worker 

characteristics such as firm-level average mortality rates for mortality during the four years 

prior to the year of observation and firm-level average hospitalization (at t-1) rates. On the 

mechanism driving the effect of job loss on mortality, we provide evidence for an effect 

running through stress and changes in life style.   
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Chapter 2 

�*�U�D�G�X�D�O���U�H�W�L�U�H�P�H�Q�W���L�Q���W�K�H���1�H�W�K�H�U�O�D�Q�G�V�����$�Q��
�D�Q�D�O�\�V�L�V���X�V�L�Q�J���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���G�D�W�D1 
 
2.1  Introduction  

Workers retire in many ways (Cahill, Giandrea and Quinn, 2006; Maestas, 2010). The term 

gradual retirement is typically applied to an array of heterogeneous pathways out of the 

labor force at older ages whereby individuals do not leave their career jobs abruptly into 

permanent inactivity but rather in a stepwise fashion, possibly going through a number of 

stages, and taking on a number of intermittent jobs and employment positions. Workers 

may choose such paths to benefit from the possibility of intertemporally smoothing their 

marginal utility of leisure, if prompted by deteriorating health over time, or due to various 

shocks (among which unemployment or disability). A possible side effect is that gradual 

retirement allows the worker to keep working beyond an age at which he or she otherwise 

would have retired completely. Indeed, gradual retirement has been considered to be a 

suitable instrument to induce workers to retire later (Wadensjö, 2006; Van Soest, Kapteyn 

and Zissimopoulos, 2007). This aspect makes gradual retirement interesting from a policy 

perspective when public finances are strained due to the impact of worsening dependency 

ratios on pay-as-you-go pension systems (Ilmakunnas and Ilmakunnas, 2008). 

Gradual retirement has become a widespread phenomenon across OECD countries 

(Kantarci and van Soest, 2008, provide an overview), although most of the empirical 

                                                           
1 This chapter is joint work with Hans Bloemen and Stefan Hochguertel. It will also appear as 
Bloemen, Hochguertel and Zweerink (2015a). We thank Tunga Kantarci, Michael Visser and  
�V�H�P�L�Q�D�U���D�X�G�L�H�Q�F�H�V���D�W���W�K�H���1�H�W�V�S�D�U���3�H�Q�V�L�R�Q���'�D�\�������������D�Q�G���W�K�H���1�H�W�V�S�D�U���3�,�/�������P�H�H�W�L�Q�J���R�Q���³�/�D�E�R�U��
�)�R�U�F�H���3�D�U�W�L�F�L�S�D�W�L�R�Q���R�I���W�K�H���(�O�G�H�U�O�\�´���I�R�U���X�V�H�I�X�O���F�R�P�P�H�Q�W�V���� 
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evidence to date comes from the United States.2 In this chapter we study gradual retirement 

in the Netherlands. We limit ourselves to two salient forms of stepwise withdrawal, phased 

and partial retirement. These are the main forms of gradual retirement that are relevant in 

the country under study. Phased retirement involves a continued employment relationship 

with the career employer, albeit working fewer hours; partial retirement requires taking on 

an often less demanding and usually lower paid bridge job with a different employer. We 

also consider workers that re-enter the labor market after a spell of absence or retirement 

���V�R�P�H�W�L�P�H�V���G�X�E�E�H�G���µ�X�Q�U�H�W�L�U�H�P�H�Q�W�¶�����0�D�H�V�W�D�V�������������������W�K�L�V���S�K�H�Q�R�P�H�Q�R�Q���L�V���L�Q�W�L�P�D�W�H�O�\���U�H�O�D�W�H�G��

to partial retirement. We shall, partly owing to space limitations, not touch upon other 

interesting aspects that have been discussed in the literature, among which self-

employment choices at older ages (Sappleton and Lourenço, 2015) and re-careering late in 

working life (Johnson, Kawachi and Lewis, 2009). 

The Netherlands is an interesting country in the context of gradual retirement. First, part-

time work prevalence in the Netherlands is the highest among OECD countries. With part-

time jobs being ubiquitous there is somewhat of a "part-time culture". This is important 

because part-time employment is a defining feature of gradual retirement (OECD, 2013). 

Second, the country has a strong duality in the labor market with highly protected 

permanent jobs on the one hand and a substantial and strongly increasing share of low 

protected flexible employment relations on the other hand (Van Den Berge et al., 2014). 

This fact may explain why, despite the high incidence of part-time jobs, gradual retirement 

is somewhat limited to date, but may also lead one to expect a possible future shift in the 

cultural norm away from traditional complete withdrawal after the career job ends. 

This study contributes in important ways. First, we study gradual retirement using 

administrative data that cover the entire population. This is unusual, and for the 

Netherlands it has not been done before. The vast majority of papers instead employs 

retrospective survey data covering a single cross-section or short panel data with often a 

two year spacing between survey waves. Our administrative panel contains precise spell 

data for individual employment and non-(wage)employment episodes. We use this 

information to define long-tenure career jobs as point of departure, avoiding measurement 

issues assoc�L�D�W�H�G���Z�L�W�K���U�H�V�S�R�Q�G�H�Q�W�V�¶���U�H�F�D�O�O���H�U�U�R�U�����:�H���F�D�Q���D�O�V�R���E�H���Y�H�U�\���S�U�H�F�L�V�H���L�Q���R�X�U��

definition of the onset of a post-career spell, such as commencement of a bridge job as 
                                                           
2 Early important contributions include papers by Quinn (1981) and Ruhm (1990). We shall review 
a number of subsequent studies, including some that cover international data in Section 2.2. 
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opposed to re-entry behavior that is characterized by an intermittent spell of non-

(wage)employment. 

Second, in this study we distinguish twelve different industries in our analysis of gradual 

retirement patterns. Industry differences are important as different industries show 

distinctly different patterns of gradual retirement, an aspect that has found little resonance 

in the empirical literature. The implication is that pre-retirement career choice determines 

gradual retirement pathways through state or path dependence. 

Third, we discuss that in the past early retirement pensions may have induced full 

retirement before the normal retirement age, and may so have restricted the scope for 

gradual retirement before the normal retirement age within the Dutch institutional context. 

In other countries studied in the gradual retirement literature, including the United States, 

early retirement pensions were less frequent and/or much less generous than in the 

Netherlands.  

 

2.2  Literature review   

2.2.1 Concepts 

Gradual retirement is the family name for phased and partial retirement, indicating gradual 

withdrawal from the labor force. The concepts of phased and partial retirement do not have 

established definitions and are not consistently used in the literature. For the purposes of 

this short review, we follow Ruhm (1990), Scott (2003), Kantarci and Van Soest (2008), 

and others. Kantarci and Van Soest (2008) provide a detailed discussion on the 

measurement of the different concepts. Phased and partial retirement involve the stage 

between working in the career job (which we define to be a job with the same employer 

with more than ten years of tenure) and full retirement. Phased retirement is staying in the 

career job with the same employer but working fewer hours. Partial retirement is the 

transition from the career job to a usually less demanding bridge job or to self-

employment. By less demanding we mean reduced work load or number of hours worked. 

Transitioning from the career job to a bridge job may involve a change of industry or a 

change of occupation (Ruhm, 1990).  
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2.2.2 Incidence of gradual retirement 

Gradual retirement enjoys high popularity in the United States, and is becoming more 

frequent in Europe. Kantarci and Van Soest (2008) explore partial retirement in Europe 

and the United States, using data for workers in the age category 51-65 from the European 

Community Household Panel (ECHP) and the Panel Study of Income Dynamics (PSID) 

for the 1994-2000 period. They show that the prevalence of gradual retirement varied 

largely across European countries. The authors find that the two-year transition rate from 

full -time to part-time work was highest in the Netherlands (9.7%). The United States had a 

relatively modest two-year transition rate from full-time to part-time (6.5%). This is due to 

gradual retirement in the United States involving mainly workers in their mid-60s and 

older. Henkens and Van Solinge (2014) find that between 15 and 35 percent of career job 

workers entered bridge jobs, using data for workers born in the 1931-1941 period from 

three waves (2001, 2006, and 2011) of the Dutch NIDI Work and Retirement Panel. Cahill, 

Giandrea and Quinn (2015) study gradual retirement using data for workers born in the 

1931-1953 period from the first ten waves (1992-2010, biennial) of the U.S. Health and 

Retirement Study (HRS). They find that between 30 and 39 percent of the men employed 

in full-time career jobs moved to bridge job employment and that between 36 and 41 

percent of the women employed in full-time career jobs moved to bridge job employment. 

Similar percentages have been reported as well in other papers using similar data. Cahill, 

Giandrea and Quinn (2015) also find that between 11 and 13 percent of the men employed 

in full-time career jobs entered phased retirement and that between 6 and 10 percent of the 

women employed in full-time career jobs entered phased retirement.  

 

2.2.3 Gradual retirement and hours worked 

The relation between gradual retirement and hours worked has found some echo in the 

literature. Ghent, Allen and Clark (2001) study the impact of the introduction of a phased 

retirement program on retirement behavior and hours worked at each of the 15 campuses of 

the University of North Carolina. They report descriptive evidence for the hypothesis that 

workers who retired part-time were mainly people who would have continued to work full-

time if they had not had the phased retirement option. Wadensjö (2006) comes to a 

different conclusion. He studies the impact of a gradual abolition of a part-time pension 

arrangement in Sweden on retirement behavior and hours worked. Under that scheme, 

workers could receive partial pension benefits while continuing part-time employment with 
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their current employer. The descriptive analysis shows that the abolition of the part-time 

pension arrangement mainly prevented phased retirement among workers who were 

planning to retire fully. Fouarge, De Grip and Montizaan (2012) study the effect of 

introducing flexibilities in the pension system on hours worked. They use survey data on 

retirement expectations of workers who accumulate pensions at a large Dutch pension 

fund. They find that the introduction of flexibility into the pension system has no effect on 

labor supply. The direction of the impact of gradual retirement on hours worked differs 

across the various studies. Kantarci and Van Soest (2008) point out that the differences in 

results are partly due to differences in the generosity of pension arrangements across 

studies.  

 

2.2.4 Related empirical estimates    

Gradual retirement decisions have been studied extensively in the literature. Many studies 

model gradual retirement decisions using multinomial logit models. Thomson (2007) 

estimates a multinomial logit model for gradual and full retirement. She uses data from 

four annual waves (2001-2004) of the Household, Income and Labour Dynamics in 

Australia (HILDA) survey. She finds that the coefficients on various personal 

characteristics point in the same direction for gradual and full retirement, although signs of 

coefficients differ between men and women. Men were more likely to experience gradual 

retirement than women. Cahill, Giandrea and Quinn (2015) estimate a multinomial logit 

model for the first ten waves of HRS data. Their results indicate that bridge jobs were more 

common among younger respondents and respondents without defined-benefit pension 

plans. Self-employed men and women had a higher probability of continuing to work full-

time than wage-employed workers, and self-employed men had a higher probability of 

entering a bridge job in case a job transition was made. Similarly, Kim and DeVaney 

(2005) find that self-employed workers continued working longer than wage-employed 

workers, and that they had a higher probability of gradual retirement. Their multinomial 

logit model estimates on the first and fifth wave of HRS data (years 1992 and 2000) also 

show that high wages encourage workers to continue working.  
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2.3  The Dutch pension system      

The Dutch pension system (Bovenberg and Meijdam, 2001; Henkens and Van Solinge, 

2014; Van Vuuren,  2011) rests on three pillars. The first pillar is the public old-age 

pension (social security), financed on a pay-as-you-go basis. Contributions stem from 

workers and employers. All residents registered in the Netherlands accrue public old-age 

pension rights (levels are linked to duration of legal residence in the country). Benefits are 

flat and tied to the minimum wage. They were provided as of the normal retirement age of 

65 during the period we study and were not conditioned on work history or employment 

status. 

The second pillar consists of occupational pensions, overwhelmingly of the defined benefit 

type. They provide benefits as of the normal retirement age. Occupational pensions are 

funded pensions and are typically managed at the industry level and sometimes at the firm 

level (for large employers). About 90 percent of all workers actually participate in 

occupational pension plans. The widespread participation in occupational pension plans 

may be explained by collective labor agreements, covering about 90 percent of all workers, 

typically including a clause on compulsory participation in occupational pension plans. 

Contributions to these pension plans stem from both workers and employers. The 

aggregate of first and second pillar pension benefits provide pension benefits as of age 65 

with gross replacement rates of up to 70 percent of the previously earned wages. Net 

replacement rates could be considerably higher, but could not exceed 100 percent. Owing 

to the large number of occupational pension plans, there is considerable heterogeneity in 

pension conditions.3 The generosity of pension benefits is among the pension conditions 

that vary across pension plans.  

Occupational pension funds typically offered early retirement pensions to their participants 

during the period we study. Early retirement pensions allowed full retirement as of a 

specific age younger than the normal retirement age. As early retirement pensions 

promoted full retirement at ages before 65, they may have limited the scope for gradual 

retirement. Eligibility criteria and eligibility ages for early retirement benefits varied across 

pension funds. The early retirement eligibility age generally varied from 60 to 62. 

Eligibility criteria for early retirement benefits may include a minimum number of 

                                                           
3 There are approximately 80 pension funds. About 55 of these are profession-wide or sectoral 
pension funds, while 25 are firm-specific. 
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contribution years or having contributed to the pension fund continuously during a 

minimum number of years prior to early retirement.4 Due to stipulations in the Dutch tax 

law, early retirement benefits were generous and favorable for the retirees.5 Early 

retirement benefits provided before normal retirement are higher than occupational pension 

benefits provided as of the normal retirement age to (partly) compensate early retirees for 

not receiving public old-age pension benefits before normal retirement. 

The third pillar consists of private provisions. Those include amongst others annuity 

insurance and accumulated savings.  

We study gradual retirement in the Netherlands, whereas most papers study gradual 

retirement in other countries, including the United States.6 Differences in institutional 

environments across countries may affect gradual retirement patterns. The institutional 

environment of the United States, the most frequently studied country in the literature, 

differs largely from the institutional environment of the Netherlands. In particular, in the 

United States, social security is less generous than public old-age pensions in the 

Netherlands, employers are supported but not required to offer pension arrangements to 

their workers and pension benefits are typically of the defined contribution type. In the 

Netherlands, participation in the public old-age and occupational pension schemes is 

typically compulsory, early retirement schemes were more common than in the United 

States and pensions benefits are generally of the defined benefit type. Pension benefits of 

the contribution type, as in the United States, leave retirees with a higher uncertainty on 

pension income than those of the defined benefit type, as in the Netherlands. Differences in 

                                                           
4 For instance, early retirement arrangements of the public sector pension fund, which is the largest 
pension fund in the Netherlands, required workers to have contributed to the public pension fund 
continuously during the ten years prior to early retirement and to have contributed to the public 
sector pension system during 40 or more years, depending on the year of birth.  

5 For individuals born before January 1, 1950, early retirement benefits were taxed, whereas 
premiums paid by workers and employers were exempted from taxation. As the income of workers 
was generally higher than that of early retirees, and as labor income was taxed at progressive rates, 
the marginal tax rate applying to the early retirement contribution by workers was often higher than 
the marginal tax rate applied to the early retirement benefits. This fact made early retirement very 
attractive for both eligible workers and employers. For individuals born on or after January 1, 1950, 
the tax advantage was abolished at the beginning of 2006 and early retirement arrangements for 
these individuals have disappeared in recent years. 

6 We refer to Gruber and Wise (2008) for a detailed comparison of pension systems across 
countries (including the Netherlands and the United States).  
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generosity of pension benefits, participation in (early retirement) pension schemes and 

uncertainty regarding pension income may have induced workers in the United States to 

retire fully on a later age than those in the Netherlands.  

 

2.4  Gradual retirement in the Netherlands 

2.4.1 Data   

The data we use are Dutch administrative panel data on all individuals and jobs over the 

period 2001-2007. These data are administered by Statistics Netherlands and cover the 

universe of residents registered with Dutch municipalities. We have access to data on job 

and personal characteristics.7 The job characteristics file provides information on all jobs 

that a worker has been employed in during the year of observation. For every job, both 

start and end date, industry code, and annual wage are available. The personal 

characteristics file contains information on demographic characteristics such as nationality, 

marital status and year and month of birth. A partner identifier allows us to link data from 

spouses (and registered partners).  

 

2.4.2 Measurement of concepts 

The data structure requires that we use specific definitions of phased and partial retirement, 

that on occasion deviate from definitions used elsewhere in the literature. On the other 

hand, our data allow a much more precise measurement of transitions than what is being 

used in the papers based on (biennial) survey data (such as Cahill, Giandrea and Quinn, 

2006, or Maestas, 2010). We keep individuals in the sample for ages 52 through 64, 8 or 

until we observe a transition into phased retirement, partial retirement, unretirement or full 

retirement, if that occurs earlier (or until death, if that occurs earlier).  

                                                           
7 The original file names are Zelfstandigentab (1999-2008), SSB Banen (1999-2008), SSB Personen 
(1999-2008), Doodsoorzaken (2000-2008) and PARTNERBUS (2010). Statistics Netherlands only 
provides data that come from governmental institutions. These data are rather limited in terms of 
the number of variables. Data on pension benefits, for instance, are not available. Moreover, data 
are only available for certain years. Data on financial wealth, for instance, are not available for the 
years of study.     

8 For every of the years 2001-2007, we select observations on workers turning 52-64 in that year 
only.  
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Point of departure for every worker in our sample is a career job. This we define as a job at 

a particular employer, with a continuous job tenure at this employer of at least ten years 

(measured from the year of observation) and total earnings of at least 20,000 euros per year 

in every year of the observation period.9 10 We measure phased retirement as staying in the 

career job and experiencing a wage reduction of at least twenty percent. We measure 

partial retirement as a shift from the career job to a bridge job. We define a bridge job as a 

job that 

- starts within one month after the end of the career job;11  

- has a starting wage that is at least ten percent lower than the final wage earned 

in the career job; and  

- is with a different employer than the career job. 

We deliberately restrict the definition of bridge jobs by requiring a start very soon after 

leaving the career job. Our definition of bridge jobs ensures that partial retirement concerns 

an almost direct transition from the career to a bridge job. We define full retirement as 

complete withdrawal from the labor force without re-entering paid employment during 

later years of observation.12 Unretirement (or re-entry) is measured as leaving the career 

job and entering any other job starting earliest one month later. Notice that the definitions 

of partial retirement (using a bridge job) and unretirement are directly and inversely related 

to one another, and their relative incidence is driven by the window width that we allow for 

intermittent spells of non-(wage)employment. Because in essence, unretirement indicates 

that workers retire from their career jobs and re-enter paid employment later, one month of 

non-(wage)employment after departure from the career jobs may be too short a non-

(wage)employment spell to claim that workers are retired. Therefore, we shall explore the 

                                                           
9 We do not have access to a comprehensive and consistent series of hours worked data for all years 
used (for instance, Cahill, Giandrea and Quinn (2006, 2015) condition on 1,600 or more reported 
hours per year). Our definition instead conditions on income. The income value of 20,000 Euro 
corresponds to about 125% of the annual minimum wage in 2008 at full-time employment.  

10 We do not have access to information on self-employment at the same level of accuracy (in 
particular spell data), and we disregard the self-employed in our initial sample. When we speak of 
(non-)employment following a career job, we mean (non-wage) employment. 

11 If multiple jobs start within one month after the end of the career job, the bridge job is the job 
that starts first. If there is a tie between jobs starting first, the bridge job is the job with the highest 
wage.  

12 This definition may suffer from slight biases due to censoring. Alternative definitions making use 
of receipt of early retirement benefits are not possible with our data.  
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sensitivity of results to our definition of unretirement, redefining unretirement as re-

entrance of paid employment two full years after departure from the career job. The latter 

is the upper bound that may occur in many survey data papers.13 14 

 

2.4.3 Gradual retirement 

We analyze phased and partial retirement patterns at the industry level. By doing this, we 

hope to get a better view of the heterogeneity in phased and partial retirement rates across 

industries. Industry level differences in phased and partial retirement rates are particularly 

interesting because of the institutional context provided by occupational (early retirement) 

pensions in the Netherlands. We also hope to get insights on job mobility for older career 

job workers who enter partial retirement. We aim to add to the study of Johnson, Kawachi 

and Lewis (2009), who study job mobility across industries for re-careering older workers. 

We distinguish between twelve different industries in our analyses. The industries are 

grouped according to the NACE classification 1993, version 2004 (Statistics Netherlands, 

2004). In our analyses, we also distinguish between men and women. We do so, because 

retirement patterns are quite different for men and women (Thomson, 2007; Cahill, 

Giandrea and Quinn, 2015). 

 

2.4.3.1 Phased retirement   

Figure 2.1 shows phased retirement rates for the Netherlands from our register data, 

separately by  gender. Phased retirement rates were much higher for women than for men. 

Phased retirement transitions became particularly noteworthy from the age of 60 onwards. 

These patterns are thus very different from what is reported by Cahill, Giandrea and Quinn 

(2015) for the United States. Figure 2.2 shows a large heterogeneity in phased retirement 

rates across industries, and in particular for workers aged 60-64. Asset management, 

education and the public sector were the industries with the lowest phased retirement rates 

for both men and women in the age category 60-64. Phased retirement for this older age 
                                                           
13 Maestas (2010), and other contributions using the HRS identify transitions from wave-to-wave 
changes in current labor market status.  

14 Note that our sample starts with employees with a relatively long tenure who benefit from strong 
employment protection. These individuals will thus be less likely to make a voluntary transition 
away from their career jobs. The definition of career jobs both in terms of tenure and in terms of 
�L�Q�F�R�P�H���Z�L�O�O���S�U�R�Y�L�G�H���I�R�U���D���U�H�D�V�R�Q�D�E�O�\���µ�F�O�H�D�Q�¶���U�H�I�H�U�H�Q�F�H���J�U�R�X�S�����S�H�U�K�D�S�V���Z�L�W�K���W�K�H���H�[�F�H�S�W�L�R�Q���W�K�D�W���V�R�P�H��
workers may be drawing partial disability benefits with a large residual work requirement. 
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group of men and women was most frequent in health care and second most frequent in 

construction.  

Figure 2.1:  Fraction of career job workers entering phased retirement, by gender (as  
 percentage) 
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Figure 2.2: Fraction of career job workers entering phased retirement, by age group (as  
 percentage) * 

Panel a: men 

 

Panel b: women 

 

* Temporary work is not an industry. Workers doing temporary work may be engaged in any 
industry. 
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2.4.3.2 Partial retirement            

Figure 2.3 shows that partial retirement rates were much lower than those reported in other 

studies, such as Cahill, Giandrea and Quinn (2015) and Henkens and Van Solinge (2014). 

This is to an important extent due to difference in measurement of partial retirement. As 

we observe start and end dates of jobs, we can measure partial retirement transitions very 

precisely. We define partial retirement as a worker leaving the career job and entering a 

bridge job within one month. Studies that rely on biennial survey data, such as Maestas 

(2010) and Cahill, Giandrea and Quinn (2015), typically define partial retirement as 

working in a bridge job two years after having worked in the career job. Figure 2.4 shows 

that if we redefine partial retirement as commencement of a bridge job within two years 

after departure from the career job, partial retirement rates were multiple times higher than 

those for our original definition of partial retirement as used in Figure 2.3. This suggests 

that partial retirement rates are upward biased in studies using biennial data, implying that 

the demarcation with unretirement (re-entry) is not always very clear.15    

Figure 2.3 shows that partial retirement was more frequent among men than among 

women. This is consistent with evidence provided by Thomson (2007). Partial retirement 

rates show a similar jump at age 60 as phased retirement rates. The fraction of career job 

workers who retired partially was between 0.3% and 0.8% per year for men, and between 

0.2% and 0.7% per year for women. Partial retirement was far less frequent than phased 

retirement in the Netherlands, both for men and women. This may be due to phased 

retirement being more attractive for workers and employers than partial retirement.  

Workers may have preferred phased retirement over partial retirement for several reasons, 

in particular as phased retirement may have offered both better employment protection and 

higher wages. Phased retirement with the same employer allowed the continued benefit 

from the solid employment protection offered by the career job. In addition, when wages 

reflected the marginal product of labor and the latter increased with firm-specific human 

capital and tenure, workers who entered phased retirement may have kept benefiting from 

their firm-specific skills that employer-switching bridge job workers lost. Secondly, as 

severance pay was high and notice periods for older career job workers were long in the 

                                                           
15 It should be mentioned, however, that some survey datasets contain self-reported information on 
retirement status, which in principle may help to distinguish periods of job search when 
unemployed from periods of non-participation. Our data do not, by design, contain such self-
reported information. 
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Netherlands, those who involuntarily left their career jobs tended to have high reservation 

wages (Euwals, De Mooij and Van Vuuren, 2009).16 

Employers, likewise, may not have been favorable to creating bridge job positions that 

facilitate partial retirement for older workers. In case of phased retirement, employers were 

already hiring older workers. In case of partial retirement, employers were going to hire 

older workers. In the latter case, employers could have avoided hiring older workers with 

zero cost. Employers may not have wished to hire older workers because they had negative 

stereotypes about older workers. Employers may have associated older workers with 

factors such as resistance to change and adaptation problems to technology, such as 

computer technology (McGregor and Gray, 2002).17 Other negative stereotypes that older 

workers may have been associated with by employers are high labor costs and high 

absenteeism (Remery et al., 2003). 

Figure 2.3: Fraction of career job workers retiring partially, by gender (as percentage)

 

                                                           
16 Workers who were laid off due to their poor functioning did not have any employment 
protection. 

17 Based on negative stereotypes of employers about workers with respect to willingness to learn 
and ability to use new technologies, we may expect bridge job employers for jobs in which 
willingness to learn, or ability to use new technologies, is important, to be more reluctant to have 
hired older workers than others. However, assessing or predicting in which industries willingness 
to learn or ability to learn new technologies is particularly important is not straightforward. 
Especially in the case of bridge jobs, if the job was new, workers had to learn new skills and may 
have needed to use new technologies anyway.   
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Table 2.1 shows the distribution of transitions from career jobs to bridge jobs across 

industries for workers in the 52-64 age category in 2001-2007. In total there were 14,221 

transitions for men and 3,339 transitions for women. The rows show the number of 

transitions from career jobs in the row industry to bridge jobs in the column industry as a 

percentage of the total number of partial retirement transitions originating from the row 

industry. Inter-industry inflow into bridge jobs, inter-industry outflow from career jobs and 

the number of career jobs in a particular industry are measured as a percentage of, 

respectively, inter-industry inflow into bridge jobs, inter-industry outflow from career jobs 

and the number of career jobs in all industries. We document a large heterogeneity in job 

mobility across industries, especially for women. For men, 25%-65% of job switches from 

career jobs to bridge jobs took place within the same industry. For women, this was 20%-

75%. The large fractions of partial retirement transitions involving job transitions between 

industries indicate that job mobility across industries was high. This is consistent with 

Johnson, Kawachi and Lewis (2009), who find that 27 percent of workers employed full-

time at age 51 to 55 change occupations by age 65 to 69. High job mobility across 

industries may suggest that workers and skills in one industry could have been properly 

applied in other industries. There were large shifts from career job workers employed in 

banking and insurance to bridge jobs in commercial services and the public sector. There 

was a large shift from career job workers employed in manufacturing to bridge jobs in 

commercial services as well. Partial retirement rates for workers employed in the female-

dominated industries education and health care were low compared to their respective 

sector sizes. The relatively low partial retirement rate for workers employed in health care 

may be explained by career job workers entering phased retirement rather than partial 

retirement. Partial retirement rates for workers employed in the male-dominated industries 

banking and insurance and commercial services were high compared to their respective 

sector sizes. 
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2.5  Retirement decision model     

In this section, we estimate a multinomial logit model for labor force status of workers who 

were initially employed in the career job. Multinomial logit models are commonly used 

(Kim and DeVaney, 2005;  Thomson, 2007) to get a better picture of the heterogeneity in 

retirement rates across job and personal characteristics of career job workers. A valuable 

feature of these models is that they allow making a good comparison between the results 

for the different retirement paths. The outcome variable in our multinomial logit model has 

five different outcomes. Workers can stay in their career jobs, enter phased retirement, 

enter partial retirement, leave the career job to re-enter paid employment (or unretire) later 

on or enter full retirement.18 19 Because the possible outcomes cannot be ranked in a 

natural way, we use a multinomial rather than an ordered choice model. We estimate the 

multinomial logit model for men and women separately. We do so, because, as previously 

mentioned, there exist large differences in retirement patterns between men and women 

(Thomson, 2007; Cahill, Giandrea and Quinn, 2015).  

 

2.5.1 Multinomial logit model 

Continuing working in the career job is the base outcome in our multinomial logit model. 

The independent variables in our model include variables on demographic, income and 

employment characteristics. Kim and DeVaney (2005) and Thomson (2007) use variables 

on the same categories, and education, health and wealth. We do not have comprehensive 

enough data on the latter three categories of variables for our sample. The demographic 

characteristics variables include age minus 52, as well as its square and third power, 

dummies for the frequent retirement ages of 60, 61, and 62 that equal one if an individual 

reached the relevant age in the year of observation and zero otherwise, a dummy that 

equals one if an individual had the Dutch nationality in the year of observation and zero 

otherwise, a dummy that equals one if an individual was married in the year of observation 

�D�Q�G���]�H�U�R���R�W�K�H�U�Z�L�V�H�����D�Q�G���Z�R�U�N�H�U�¶�V���D�J�H���P�L�Q�X�V���S�D�U�W�Q�H�U�¶�V���D�J�H�����,�I���D�Q���L�Q�G�L�Y�L�G�X�D�O���Z�D�V���Q�R�W��

                                                           
18 Staying in the career job also includes leaving the career job and enter another job within one 
month after leaving the career job if the next job pays more, equal or less than ten percent less than 
the career job.  

19 We do not consider the alternative employment exit route of retirement through disability 
insurance (DI),  because recently tightened benefit eligibility criteria have made DI a less common 
exit route (De Vos, Kapteyn and Kalwij, 2012). 
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�P�D�U�U�L�H�G�����W�K�H���G�X�P�P�\���I�R�U���E�H�L�Q�J���P�D�U�U�L�H�G���H�T�X�D�O�V���]�H�U�R���D�Q�G���Z�R�U�N�H�U�¶�V���D�J�H���P�L�Q�X�V���Z�R�U�N�H�U�¶�V��

�S�D�U�W�Q�H�U�¶�V���D�J�H���D�O�V�R���H�T�X�D�O�V���]�H�U�R�����7�K�H���Y�D�U�L�D�E�O�H�V���R�Q���L�Q�F�R�P�H���D�Q�G���H�P�S�O�R�\�P�H�Q�W���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V��

�L�Q�F�O�X�G�H���Z�R�U�N�H�U�¶�V���R�Q�H-year lagged wage income, a one-year lagged dummy that equals one 

if the partner retired in the year of observation and zero otherwise, one-year lagged wage 

income of the partner, and a set of industry dummies. If an individual was not married, the 

one-year lagged dummy for the �S�D�U�W�Q�H�U���E�H�L�Q�J���U�H�W�L�U�H�G���D�Q�G���W�K�H���S�D�U�W�Q�H�U�¶�V���R�Q�H-year lagged 

�Z�D�J�H���L�Q�F�R�P�H���H�T�X�D�O���]�H�U�R�����:�D�J�H���L�Q�F�R�P�H���R�I���W�K�H���Z�R�U�N�H�U���D�Q�G���W�K�H���Z�R�U�N�H�U�¶�V���S�D�U�W�Q�H�U���L�V���P�H�D�V�X�U�H�G��

in thousands of deflated euros.20 We use the public sector as the base industry. The final 

independent variables we include are year minus 2001, as well as its square and third 

power.  

 

2.5.2 Results       

Table 2.2 shows the average relative marginal effects on labor force status for a 

representative male and female worker who are aged 59, are employed in a career job in 

the public sector and are married to employed spouses. Relative marginal effects are 

marginal effects divided by the mean probability that a worker enters a particular 

retirement path. We refer to the average relative marginal effects as relative marginal 

effects in the remainder of this chapter. Estimating relative marginal effects for 

representative workers with a particular value  for dummies has the advantage that it 

provides a natural interpretation of the relative marginal effects on the dummy variables. 

We estimate the relative marginal effects for a representative worker aged 59, because 59 

is an interesting age in the presence of early retirement arrangements. In the remainder of 

this chapter, we refer to the representative male worker as men or male workers and to the 

representative female worker as women or female workers.  

Most relative marginal effects are significant at the one percent significance level. The 

relative marginal effects on phased and partial retirement are in absolute terms generally 

smallest and those on unretirement and full retirement are the largest. The relative marginal 

effect of age on full retirement indicates that the probability to retire fully jumped when 

workers turned 60. This is explained by the presence of arrangements that allowed early 

retirement as of age 60. There is a clear and significant difference between relative 

marginal effects for men and women, reflecting the differences in labor market behavior 
                                                           
20 We include one-year lagged variables on wage income because lagged variables are 
predetermined. 
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between the two genders.21 The relative marginal effects of age on phased and partial 

retirement are of the size and direction we would expect them to be, given the phased and 

partial retirement rate changes between the ages of 59 and 60 in Figures 2.1 and 2.3.  

Male workers who earned more during the previous year were more likely to continue 

working full-time than to retire fully. This contradicts the finding of Kim and DeVaney 

(2005), who find an effect with the opposite sign. The relative marginal effect estimates of 

the industries show that there was a large variety in retirement behavior across industries. 

The signs of these effects on phased and partial retirement are in line with what we 

expected, given the phased and partial retirement rates in the public sector (base industry) 

compared to those in other industries as shown in Figure 2.2 and Table 2.1. Partial 

retirement and unretirement rates were relatively low in female-dominated industries such 

as health care and education. Whereas it is not straightforward to lend a precise 

interpretation to the particular industry differences, the fact that industry mattered for the 

various transitions suggests the presence of career path dependency for gradual retirement 

possibilities and outcomes. 

The relative marginal effect of the age difference between the worker and his or her partner 

on full retirement is negative for both men and women. In other wor�G�V�����W�K�H���Z�R�U�N�H�U�¶�V��

probability to retire fully rather than continue working full-time increased with the 

�S�D�U�W�Q�H�U�¶�V���D�J�H�����7�K�H���P�H�F�K�D�Q�L�V�P���X�Q�G�H�U�O�\�L�Q�J���W�K�L�V���H�I�I�H�F�W���P�D�\���E�H���W�K�H���F�R�R�U�G�L�Q�D�W�L�R�Q���R�I���U�H�W�L�U�H�P�H�Q�W��

within couples. The older the employed partner was, the more likely the partner was to 

retire. Because the worker and the partner may have preferred to spend time together after 

retirement (Gustman and Steinmeier, 2000), the probability that the worker accepted an 

(early) retirement offer increased with age of the partner.22 The relative marginal effect of 

full retirement of the partner in the previous year on the probability to retire fully is 

positive for men and women. This may also indicate that couples coordinated their 

                                                           
21 We test this by estimating our multinomial logit model on observations for men and women, 
adding a dummy for being a female interacted individually with all independent variables (and a 
constant) to the original model. The relative marginal effects of the interactions are jointly 
significant at the one percent significance level (chi-square value=3,441.90, corresponding p-
value=0.000). 

22 The model only controls for one-year lagged retirement status of the partner, not for retirement 
status of the partner in the current year.  
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retirement.23 Wage income of the partner in the previous year had a negative effect on the 

probability of entering phased retirement for men and women. It had a negative effect on 

the probability to enter partial retirement and unretirement for men and a positive effect on 

the probability to enter full retirement for women. Wives with a low wage in the previous 

year may have entered phased retirement, partial retirement or have temporarily left paid 

employment. Men may have responded to the retirement transition of their partners by also 

entering phased retirement, partial retirement or unretirement.  

                                                           
23 Joint retirement and the joint leisure time effect have been extensively discussed in the literature, 
e.g. by Hurd (1990) and Pozzebon and Mitchell (1989). 



 

  

T
ab

le
 2

.2
: R

el
at

iv
e 

m
ar

gi
na

l e
ffe

ct
 e

st
im

at
es

 fo
r 

th
e 

m
ul

tin
om

ia
l l

og
it 

m
od

el
 *

 
 

B
as

el
in

e d
ef

in
iti

on
 p

ar
tia

l r
et

ire
m

en
t: 

br
id

ge
 jo

b 
st

ar
ts

 w
ith

in
 o

ne
 m

on
th

 a
fte

r 
th

e 
en

d 
of

 th
e 

ca
re

er
 jo

b
 

P
an

el
 a

: m
en

  
 

 

B
as

e 
ou

tc
om

e:
  

S
ta

y 
in

 th
e 

ca
re

er
 jo

b 
P

ha
se

d 
re

tir
em

en
t

 
P

ar
tia

l r
et

ire
m

en
t 

U
nr

et
ire

m
en

t 
F

ul
l r

et
ire

m
en

t 

 
R

el
. m

ar
g.

 
ef

f. 
P

 v
al

ue
 

R
el

. m
ar

g.
 

ef
f. 

P
 v

al
ue

 
R

el
. m

ar
g.

 
ef

f. 
P

 v
al

ue
 

R
el

. m
ar

g.
 

ef
f. 

P
 v

al
ue

 
A

ge
 

42
.2

6 
0.

00
0 

50
.5

6 
0.

00
0 

91
.0

7 
0.

00
0 

96
.5

4 
0.

00
0 

D
ut

ch
 

1.
79

 
0.

11
7 

0.
31

 
0.

93
4 

-1
.3

2 
0.

44
4 

4.
61

 
0.

00
0 

M
ar

rie
d 

-4
.3

5 
0.

00
0 

10
.6

2 
0.

00
1 

10
.1

4 
0.

00
0 

-1
6.

71
 

0.
00

0 

W
ag

e 
in

co
m

e 
[t -

 1
]  

0.
58

 
0.

00
0 

0.
45

 
0.

00
0 

0.
23

 
0.

00
0 

-0
.4

2 
0.

00
0 

A
gr

ic
ul

tu
re

 
16

.0
2 

0.
00

0 
0.

42
 

0.
97

3 
-5

4.
67

 
0.

00
0 

-2
3.

22
 

0.
00

0 
A

ss
et

 M
an

ag
em

en
t

 
-3

0.
46

 
0.

00
0 

-4
9.

88
 

0.
00

0 
-6

7.
70

 
0.

00
0 

-3
1.

39
 

0.
00

0 
B

an
ki

ng
/In

su
ra

nc
e 

-8
.1

7 
0.

00
0 

57
.2

9 
0.

00
0 

32
.9

1 
0.

00
0 

10
.2

1 
0.

00
0 

C
at

er
in

g 
25

.3
2 

0.
00

0 
25

.5
0 

0.
07

6 
-3

9.
39

 
0.

00
0 

-6
6.

85
 

0.
00

0 
C

om
m

er
ci

al
 s

er
vi

ce
s 

-1
4.

28
 

0.
00

0 
1.

81
 

0.
72

4 
-5

7.
79

 
0.

00
0 

-5
4.

40
 

0.
00

0 
C

on
st

ru
ct

io
n 

14
.6

6 
0.

00
0 

-1
5.

02
 

0.
01

0 
-4

4.
47

 
0.

00
0 

0.
53

 
0.

72
0 

E
du

ca
tio

n 
-2

0.
78

 
0.

00
0 

-5
1.

51
 

0.
00

0 
-1

07
.5

1 
0.

00
0 

-6
0.

19
 

0.
00

0 
H

ea
lth

 C
ar

e 
16

.7
4 

0.
00

0 
-2

2.
53

 
0.

00
0 

-6
0.

46
 

0.
00

0 
-5

4.
05

 
0.

00
0 

M
an

uf
ac

tu
rin

g 
-9

.6
0 

0.
00

0 
-7

.5
1 

0.
06

6 
-1

9.
82

 
0.

00
0 

-1
2.

20
 

0.
00

0 
R

et
ai

l 
-8

.1
2 

0.
00

0 
-2

.2
6 

0.
65

2 
-5

5.
54

 
0.

00
0 

-4
7.

06
 

0.
00

0 
T

ra
ns

po
rt

at
io

n/
C

om
m

un
ic

at
io

n 
-5

.2
7 

0.
00

1 
36

.7
4 

0.
00

0 
26

.3
7 

0.
00

0 
4.

65
 

0.
00

1 
T

em
po

ra
ry

 W
or

k 
-1

.0
3 

0.
85

0 
-1

7.
90

 
0.

36
9 

-1
4.

99
 

0.
05

9 
-1

0.
94

 
0.

02
6 

B
as

e 
in

du
st

ry
: p

ub
lic

 s
ec

to
r

 
 

 
 

 
 

 
 

 

A
ge

 d
iff

er
en

ce
 w

ith
 p

ar
tn

er 
0.

35
 

0.
04

2 
1.

29
 

0.
02

8 
0.

77
 

0.
00

3 
-1

.0
9 

0.
00

0 
P

ar
tn

er
 r

et
ire

s 
[t - 

1]
 

10
.4

4 
0.

00
0 

7.
24

 
0.

27
9 

9.
29

 
0.

00
1 

25
.7

1 
0.

00
0 

W
ag

e 
in

co
m

e p
ar

tn
er

 [t
 - 
1]

 
-1

.1
7 

0.
00

0 
-2

.5
0 

0.
01

4 
-3

.6
1 

0.
00

0 
-0

.0
5 

0.
87

7 

M
ea

n 
pr

ob
ab

ili
ty

 to
 e

nt
er

 r
et

ire
m

en
t p

ha
se

 
3.

51
 

 
0.

50
 

 
2.

36
 

 
7.

34
 

26 
 

 



 

  

T
ab

le
 2

.2
 (

co
nt

in
ue

d) 

P
an

el
 b

: w
om

en 

B
as

e 
ou

tc
om

e:
  

S
ta

y 
in

 th
e c

ar
ee

r 
jo

b 
P

ha
se

d 
re

tir
em

en
t

 
P

ar
tia

l r
et

ire
m

en
t 

U
nr

et
ire

m
en

t 
F

ul
l r

et
ire

m
en

t 

 
R

el
. m

ar
g.

 
ef

f. 
P

 v
al

ue
 

R
el

. m
ar

g.
 

ef
f. 

P
 v

al
ue

 
R

el
. m

ar
g.

 
ef

f. 
P

 v
al

ue
 

R
el

. m
ar

g.
 

ef
f. 

P
 v

al
ue

 
A

ge
 

80
.8

4 
0.

00
0 

25
.0

9 
0.

00
0 

83
.1

8 
0.

00
0 

84
.6

5 
0.

00
0 

D
ut

ch
 

4.
51

 
0.

00
2 

-0
.5

2 
0.

79
9 

-0
.3

6 
0.

86
9 

0.
23

 
0.

84
9 

M
ar

rie
d 

4.
70

 
0.

00
1 

2.
02

 
0.

25
7 

0.
00

 
0.

99
9 

-1
.0

4 
0.

33
1 

W
ag

e 
in

co
m

e 
[t -

 1
] 

1.
21

 
0.

00
0 

0.
40

 
0.

00
0 

0.
59

 
0.

00
0 

-0
.1

7 
0.

00
0 

A
gr

ic
ul

tu
re

 
8.

68
 

0.
37

6 
1.

26
 

0.
93

5 
-5

.7
4 

0.
69

4 
-1

6.
35

 
0.

04
8 

A
ss

et
 m

an
ag

em
en

t
 

-1
3.

56
 

0.
01

9 
1.

86
 

0.
81

4 
-3

4.
75

 
0.

00
0 

-1
2.

32
 

0.
00

2 
B

an
ki

ng
/In

su
ra

nc
e 

4.
93

 
0.

09
6 

30
.1

0 
0.

00
0 

48
.8

5 
0.

00
0 

18
.4

7 
0.

00
0 

C
at

er
in

g 
19

.1
7 

0.
00

0 
35

.0
9 

0.
00

0 
-9

.5
0 

0.
22

6 
-1

9.
95

 
0.

00
0 

C
om

m
er

ci
al

 s
er

vi
ce

s 
-8

.6
6 

0.
00

3 
17

.8
3 

0.
00

0 
-1

6.
54

 
0.

00
0 

-2
3.

97
 

0.
00

0 
C

on
st

ru
ct

io
n 

17
.6

6 
0.

00
0 

11
.1

0 
0.

12
5 

-1
0.

36
 

0.
19

9 
-7

.2
3 

0.
08

2 
E

du
ca

tio
n 

-2
1.

97
 

0.
00

0 
0.

46
 

0.
87

7 
-4

5.
98

 
0.

00
0 

-3
5.

09
 

0.
00

0 
H

ea
lth

 C
ar

e 
31

.5
1 

0.
00

0 
5.

87
 

0.
01

6 
-2

3.
03

 
0.

00
0 

-3
7.

06
 

0.
00

0 
M

an
uf

ac
tu

rin
g 

0.
25

 
0.

91
8 

6.
11

 
0.

07
5 

5.
28

 
0.

09
0 

4.
20

 
0.

01
4 

R
et

ai
l 

3.
69

 
0.

13
1 

10
.8

4 
0.

00
1 

-2
1.

96
 

0.
00

0 
-1

2.
65

 
0.

00
0 

T
ra

ns
po

rt
at

io
n/

 
C

om
m

un
ic

at
io

n 
7.

55
 

0.
02

0 
19

.6
7 

0.
00

0 
33

.8
9 

0.
00

0 
11

.9
1 

0.
00

0 
T

em
po

ra
ry

 W
or

k 
-1

1.
57

 
0.

30
6 

30
.9

6 
0.

00
4 

2.
49

 
0.

85
8 

17
.3

5 
0.

00
9 

B
as

e 
in

du
st

ry
: p

ub
lic

 s
ec

to
r

 
 

 
 

 
 

 
 

 

A
ge

 d
iff

er
en

ce
 w

ith
 p

ar
tn

er 
-1

.0
7 

0.
00

0 
-0

.2
5 

0.
47

2 
-0

.0
3 

0.
93

5 
-1

.4
5 

0.
00

0 
P

ar
tn

er
 r

et
ire

s 
[t - 

1]
 

10
.9

6 
0.

00
0 

12
.1

6 
0.

00
2 

10
.8

4 
0.

00
9 

32
.1

0 
0.

00
0 

W
ag

e 
in

co
m

e 
pa

rt
ne

r 
[t - 
1]

 
-0

.4
8 

0.
01

6 
0.

20
 

0.
23

0 
-0

.3
7 

0.
26

8 
0.

42
 

0.
00

0 

M
ea

n 
pr

ob
ab

ili
ty

 to
 e

nt
er

 r
et

ire
m

en
t p

ha
se

 
 

2.
91

 
 

0.
74

 
 

1.
98

 
 

9.
21

 

27 
 

 



 

28 
 

* N=1,690,471 for men and N=819,197 for women. The average relative marginal effects 
are estimated for individuals aged 59 who are Dutch, employed in the career job as a civil 
servant at the start of the observation period, and have a spouse who is employed. The 
relative marginal effects are computed by dividing the marginal effects by the fraction of 
workers with the characteristics as just mentioned entering a retirement trajectory. The p-
values are based on the standard errors of the marginal effects. The multinomial logit 
model includes all independent variables listed as well as year. Age and year enter the 
model in a nonlinear way.    
 

2.5.3  Sensitivity check 

For comparison, we estimate the multinomial logit model on labor force status with partial 

retirement and unretirement being measured in alternative ways. The length of the non-

(wage)employment spell after departure from the career job as used in the definitions of 

partial retirement and unretirement is lengthened from one month to two years. Hence, 

partial retirement is now defined as a bridge job starting within two years rather than one 

month after departure from the career job. Unretirement is redefined as re-entry in paid 

employment that occurs more than two years rather than one month after departure from 

the career job. The alternative definition of unretirement may be more appropriate than its 

baseline definition, because it may capture less unemployment and other non-retirement 

spells than the alternative definition of unretirement.   

As Figure 2.4 shows, the alternative definitions of partial retirement and unretirement 

imply that a large share of transitions that were previously considered as unretirement are 

now considered as partial retirement. Table 2.3 shows the relative marginal effects 

estimated using the multinomial logit model on labor force status that uses the alternative 

definitions of partial retirement and unretirement. The relative marginal effects on partial 

retirement are much larger than those based on the baseline definitions of partial retirement 

and unretirement (that are displayed in Table 2.2). The relative marginal effects on 

unretirement are much smaller than those in Table 2.2. This indicates that the way partial 

retirement and unretirement are measured can make a large difference in the results.  
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Figure 2.4: Fraction of career job workers retiring partially, by definition of partial  
retirement (as percentage)  

definition partial retirement: bridge job starts within one month (baseline) or two 
years after the end of the career job 

Panel a: men 

 

Panel b: women 
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* N=1,690,471 for men and N=819,197 for women. The average relative marginal effects 
are estimated for individuals aged 59 who are Dutch, employed in the career job as a civil 
servant at the start of the observation period, and have a spouse who is employed. The 
relative marginal effects are computed by dividing the marginal effects by the fraction of 
workers with the characteristics as just mentioned entering a retirement trajectory. The p-
values are based on the standard errors of the marginal effects. The multinomial logit 
model includes all independent variables listed as well as year. Age and year enter the 
model in a nonlinear way.    

 

2.6  Conclusions    

Gradual retirement involves a slow or step-wise transition from working life into 

retirement, allowing workers to smooth leisure and the marginal utility of leisure. Phased 

retirement allows employers to keep workers who are productive, or workers with firm-

specific human capital, that would otherwise have retired fully.  

We analyze gradual retirement in the Netherlands, using administrative data. We find that 

phased retirement is widespread in the Netherlands, but we find that partial retirement has 

a limited prevalence. The latter is inconsistent with evidence on the United States provided 

by Cahill, Giandrea and Quinn (2015) and evidence on OECD countries provided by 

Kantarci and Van Soest (2008), who use biennial data and find that partial retirement is 

widespread. Differences in findings between our study and existing studies can arguably be 

attributed to definitions in partial retirement. We define partial retirement as leaving the 

career job and entering a bridge job within one month. Studies using biennial data may 

define partial retirement as working in the career job in one particular year, and working in 

the bridge job two years later. This definition potentially captures a lot of unretirement, i.e. 

workers who subsequent to leaving their career job were out of the labor force for a while, 

and got re-employed later on. This causes a strong upward bias of partial retirement rates. 

When we use a definition that is similar to the one used in studies using biennial data, we 

find that partial retirement is multiple times more frequent than it was when we measure 

partial retirement more precisely.  

We argue that gradual retirement, and in particular, phased retirement, may have clear 

advantages for both workers and employers over full retirement. Yet, there are factors that 

may have limited the frequency of gradual retirement. During the period studied, early 

retirement arrangements provided incentives to retire fully at relatively young ages, 
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limiting the scope for gradual retirement for workers on these ages. Employers not willing 

to offer part-time work may also have had a negative effect on gradual retirement rates.  

Partial retirement rates were lower than phased retirement rates. We observe that 

transitions from career jobs to bridge jobs in other industries were frequent, suggesting that 

the job mobility across industries was high. The multinomial logit marginal effect 

estimates show that there was substantial heterogeneity in partial retirement across 

industries. Phased retirement rates varied substantially across industries as well.   

Most papers in the literature study gradual retirement in countries other than the 

Netherlands, including the United States. Gradual retirement is more frequent in the United 

States than in the Netherlands. Early retirement arrangements In the Netherlands during the 

period studied limited the scope of gradual retirement. In the Netherlands, most individuals 

have accumulated enough pension rights to be ensured of a stable income after normal 

retirement with net replacement rates of up to 100 percent. In the United States, many 

workers do not have this luxury and have to continue working to prevent large income 

drops. Gradual retirement facilitates this, as workers at older ages may not need, want 

and/or be able to continue working full-time. 

Further research is needed to find out to what extent particular measures promote gradual 

retirement and what the net effect of the introduction of such measures on the economy 

would be. Future research is also needed to bring clarity on whether workers prefer or 

become happier of retiring gradually rather than full-time at once.  
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�R�Q���V�S�R�X�V�D�O���U�H�W�L�U�H�P�H�Q�W���U�D�W�H�V�����(�Y�L�G�H�Q�F�H���I�U�R�P��
�D���Q�D�W�X�U�D�O���H�[�S�H�U�L�P�H�Q�W24 
 
3.1  Introduction  

Large changes across OECD countries are being observed in terms of labor force 

participation of older workers and retirement patterns. In particular, older workers retire 

later now than they used to in previous decades, although strong inter-country differences 

remain (Schirle, 2008; Blundell, Bozio and Laroque, 2013). These changing patterns have 

partly been ascribed to changes in institutions such as restricted access to early retirement 

(ER). Understanding the way individuals make labor supply and retirement decisions is 

crucial for designing effective policies that are meant to change behavior. Traditional 

microeconomic retirement models that can guide policy makers in policy choice typically 

focus on individual decisions in isolation and study the decision process as a function of 

age, income, health, wealth, and financial or tax incentives (Gustman and Steinmeier, 

1986; Berkovec and Stern, 1991; Lumsdaine, Stock and Wise, 1992; Rust and Phelan, 

1997). As a recent strand of literature has emphasized, however, labor force decisions of 

spouses are interrelated through various channels. Ignoring such effects on labor supply of 

policy-�W�D�U�J�H�W�H�G���L�Q�G�L�Y�L�G�X�D�O�V�¶���V�S�R�X�V�H�V���P�D�\���K�D�Y�H���G�L�U�H�F�W���L�P�S�O�L�F�D�W�L�R�Q�V���I�R�U���W�K�H���H�Y�D�O�X�D�W�L�R�Q���R�I��

such policy measures (Blau and Gilleskie, 2006; Van Der Klaauw and Wolpin, 2008). 

                                                           
24 This chapter is joint work with Hans Bloemen and Stefan Hochguertel. We thank Marianna 
Brunetti, Adriaan �.�D�O�Z�L�M�����2�Z�H�Q���2�¶�'�R�Q�Q�H�O�O�����(�O�H�Q�D���6�W�D�Q�F�D�Q�H�O�O�L���D�Q�G seminar audiences of the 
�³�3�H�Q�V�L�R�Q�V�����U�H�W�L�U�H�P�H�Q�W�����D�Q�G���W�K�H���I�L�Q�D�Q�F�L�D�O���S�R�V�L�W�L�R�Q���R�I���W�K�H���H�O�G�H�U�O�\�´���W�K�H�P�H���P�H�H�W�L�Q�J���R�I���1�H�W�V�S�D�U�����W�K�H��
International Pension Workshop of Netspar, the 3rd IZA@DC Young Scholar Program and the City 
University of New York (CUNY) Graduate Centre for helpful and constructive comments. 
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Using Dutch administrative micro data at the population level and relying on identification 

through a quasi-natural experiment, we find robust evidence for an effect of unanticipated 

�L�Q�G�X�F�H�G���U�H�W�L�U�H�P�H�Q�W���R�I���W�K�H���K�X�V�E�D�Q�G���R�Q���K�L�V���Z�L�I�H�¶�V���U�H�W�L�U�H�P�H�Q�W���V�W�D�W�X�V���H�P�D�Q�D�W�L�Q�J���I�U�R�P���K�L�V��

changed financial incentives to retire early. The policy change that we exploit became 

effective in 2005 for certain birth cohorts of civil servants employed for more than ten 

years by the Dutch central government. These individuals were offered the opportunity to 

retire during the year 2005, by a temporary reduction of the ER eligibility age. For our 

empirical work, we focus on stable dual-earner couples in which the husband did and the 

wife did not work in the public sector, such as to rule out coincidental treatment of wives 

through the same reform. Both husbands and wives in our sample had a strong labor force 

attachment.  

�7�K�H���Z�L�I�H�¶�V���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���L�V���W�K�H���G�H�S�H�Q�G�H�Q�W���Y�D�U�L�D�E�O�H���L�Q���R�X�U���P�R�G�H�O�����:�H���H�P�S�O�R�\���W�K�H��

�P�H�Q�W�L�R�Q�H�G���S�R�O�L�F�\���F�K�D�Q�J�H���D�V���D�Q���L�Q�V�W�U�X�P�H�Q�W���I�R�U���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W���V�W�D�W�X�V�����S�U�R�Y�L�G�L�Q�J��

�Y�D�U�L�D�W�L�R�Q���L�Q���K�X�V�E�D�Q�G�¶�V���U�H�W�Lrement rates across age and time. We control for both observable 

characteristics and unobservables. We use an individual fixed effects specification for the 

latter. Fixed effects also control non-parametrically for cohort effects that may arguably be 

important. In addition, we control for year fixed effects and nonlinear age effects. Since 

couples were stable dyads in our sample, we identify an effect over and above fixed 

differences in ages. According to our central estimates, retirement of male civil servants 

led to a jump in the probability of their wives to retire within one year by 19.7 percentage 

points. This is a strong effect, given that those wives pursued their own careers and had a 

strong labor market attachment. We verify whether our result is robust to changes in data 

selection criteria and changes in functional form specification. We find that our result is 

robust. On the mechanism driving the effect, we find a strong effect for husbands whose 

wives may have been eligible for regular early retirement benefits themselves.  

There are two related literatures that our work speaks to. One focuses on joint retirement 

using structural models. These models assume that husbands and wives make separate 

retirement decisions and have their own preferences. Appropriate modelling of the relevant 

financial incentives and suitable parameterization of individual preferences are some of the 

main challenges in this literature. Papers such as Blau and Gilleskie (2006) and Van Der 

Klaauw and Wolpin (2008) carefully model the incentives provided by social security 

rules, and specify stochastic processes for wages, health and survival. The main effect of 

�K�X�V�E�D�Q�G�V�¶���R�Q���Z�L�Y�H�V�¶���U�H�W�L�U�H�P�H�Q�W���F�K�R�L�F�H�V���U�X�Q�V���W�K�U�R�X�J�K���W�K�H���K�R�X�V�H�K�R�O�G���E�X�G�J�H�W���F�R�Q�V�W�U�D�L�Q�W���L�Q��
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those papers. The household budget constraint is not the only channel inducing 

dependence, however. Spouses enjoy spending time together, i.e. spousal preferences 

directly depend on one another. Gustman and Steinmeier (2000), studying retirement 

choices assuming absence of uncertainty, find that spouses coordinate retirement decisions 

and that coordination of retirement decisions is motivated by leisure complementarities 

rather than financial incentives provided by the household budget constraint. Casanova 

Rivas (2010) does take into account uncertainty regarding future income, health and 

survival. In line with Gustman and Steinmeier (2000), she finds evidence for leisure 

complementarities.   

We directly contribute to a second strand of a very recent empirical literature that estimates 

the effect of incentive-induced retirement of one partner on retirement status of the 

spouse.25 The identification methods used in this literature do not rely on distributional 

assumptions, but rather on the relevant incentives being exogenous sources of variation in 

the retirement rates. Hospido and Zamarro (2014) and Banks, Blundell and Casanova 

Rivas (2010) are the studies most comparable to ours, based on survey data, however. 

They both find that spousal decisions can be influenced by retirement shifts of their 

partners. They use variation in eligibility ages for early retirement benefits between 

countries as source of variation in the probability to retire. We add to this by exploiting 

variation in retirement rates across age and time. A remaining objection with approaches 

that rely on fixed age rules is that retirement induced by reaching the eligibility age for 

early retirement benefits could be anticipated long in advance. Workers may then have 

reduced the number of hours worked or may have started to live healthier, so that they 

would have been better able to continue working, for instance. Such anticipation effects 

could bias the estimated treatment effect toward zero. Our research design relying on a 

shock to eligibility conditions avoids this in principle.  

Our first contribution is to use strong instruments that provide exogenous (unanticipated) 

variation in retirement rates of husbands, as explained above. Second, we use 

administrative data that include end dates of jobs and that allow us to observe the precise 

within-couple sequencing of retirement. This is critical in order to rule out that our 

estimates are influenced by behavior of wives that actually retired earlier than their 

                                                           
25 There is a literature that studies the coordination of labor force participation of spouses. 
Lundberg (1988) and Goux, Maurin and Petrongolo (2014) are two of the main papers in that 
literature.  
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husbands. The latter effect cannot necessarily be ruled out in studies that are based on 

biennial survey data, posing a potential threat to identification. Third, as we have access to 

data covering the entire population, we can focus on a sample of particular interest, namely 

individuals from a very narrow age range and where we can (to some degree) control for 

historical labor market attachment. 

The rest of this chapter is set up as follows. Section 3.2 reviews the relevant related 

literature and Section 3.3 describes the institutional environment, including the policy 

change that we exploit. Section 3.4 explains and describes the data. Section 3.5 delineates 

�W�K�H���L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���V�W�U�D�W�H�J�\���Z�H���X�V�H���I�R�U���H�V�W�L�P�D�W�L�Q�J���W�K�H���F�D�X�V�D�O���H�I�I�H�F�W���R�I���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W��

�R�Q���Z�L�I�H�¶s retirement status. Section 3.6 discusses the results and Section 3.7 concludes. 

 

3.2  Literature review  

Hospido and Zamarro (2014) employ a fuzzy Regression Discontinuity design using the 

eligibility age for early retirement benefits as discontinuity in the probability to retire. They 

use data from the Survey on Health, Ageing and Retirement in Europe (SHARE) covering 

eleven European countries and find that  induced retirement of husbands increased the 

probability that their wives retired in the same two-year interval between survey waves by 

16-18 percentage points. Banks et al. (2010) employ a difference-in-difference approach, 

exploiting the difference in eligibility ages for early retirement benefits between the UK 

and the US as a source of variation in retirement status. They use data from the 2002 and 

2004 waves of the Health and Retirement Study (HRS) for the US and from the English 

Longitudinal Study of Ageing (ELSA) for the UK. The eligibility age for early retirement 

benefits was 62 in the US and 60 in the UK. Conditioning on couples in which the wife 

turned 60 between two survey waves, American husbands form the control group, and 

British men constitute the treatment group. The authors find that men in the UK were 14-

20 percentage points more likely to retire when their wives reached the early retirement 

age than comparable men in the US. This effect is found for men who were as old as or one 

or two years older than their wives. The authors do not find an effect for men with any age 

difference with their wives. They obtain similar results after employing instrumental 

variable estimation, using the early retirement age as a source of exogenous variation for 

retirement status of the wives.  
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Stancanelli (2012) employs a fuzzy Regression Discontinuity design, using age 60, the 

youngest early retirement age in France, as the discontinuity in the probability to retire. 

She uses data from the French Labour Force Surveys (LFS). She finds a negative effect of 

�U�H�W�L�U�H�P�H�Q�W���R�Q���W�K�H���S�D�U�W�Q�H�U�¶�V���K�R�X�U�V���Z�R�U�N�H�G�����E�R�W�K���I�R�U���P�D�O�H and female partners. Zweimueller, 

Winter-Ebmer and Falkinger (1996) estimate a bivariate probit model, where the 

dependent variables are the retirement statuses of the husband and the wife. The retirement 

status of each of the partners depends on the social security variables of both spouses. 

Using data from the Austrian Microzensus, the authors find that husbands responded to a 

change in the minimum retirement age of their wives whereas wives did not respond to a 

change in minimum retirement age of their husbands. Baker (2002) estimates the effect of 

a decrease in the eligibility age for age-related income security benefits for workers who 

were younger than their spouses on labor force participation of spouses in Canada. He uses 

data from the Canadian Survey of Consumer Finances. The author finds that eligibility for 

the age-related benefits for wives was associated with a six to seven percentage point 

decrease in labor force participation of husbands. He does not find an association between 

eligibility for the age-related benefits of husbands and labor force participation of wives.  

 

3.3  Institutional background and policy change    

We study the case of the Netherlands. We exploit temporary age-specific retirement 

incentives for civil servants as a source of exogenous variation in retirement rates. At the 

time of the policy change in 2005, the normal (or, statutory) retirement age was 65, for 

both men and women. Actual retirement ages have been substantially lower, due to the use 

of early retirement arrangements being widespread in almost all sectors. The average age at 

which workers aged 55 and older retired in 2005 was 61 for both men and women 

(Statistics Netherlands, 2014).26  

The Netherlands has a pension system that rests on three pillars (Bovenberg and Meijdam, 

2001). The first pillar consists of universal flat-rate public old-age pensions, financed on a 

pay-as-you-go basis. The second pillar concerns occupational pensions. These are funded. 

Coverage rates are in the order of magnitude of 90 percent for employees. The third pillar 

                                                           
26 A detailed description of the Dutch pension system and early retirement arrangements 
specifically available to civil servants can be found in the Appendix Chapter 3 at the end of this 
document.  



 

40 
 

includes private provisions. During the period 2000-2005, most occupational pension funds 

offered early retirement arrangements. These early retirement arrangements typically made 

it possible to retire as of the ages 60, 61 or 62 with replacement rates of up to 70 percent.27 

The early retirement arrangements of the public sector pension fund typically made it 

possible to retire as of the ages 61 or 62. We exploit a temporary decrease in the ER 

eligibility age for civil servants as a �V�R�X�U�F�H���R�I���H�[�R�J�H�Q�R�X�V���Y�D�U�L�D�W�L�R�Q���L�Q���K�X�V�E�D�Q�G�V�¶���U�H�W�L�U�H�P�H�Q�W��

probability to estimate the impact of incentive-induced early retirement of husbands on 

�W�K�H�L�U���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�K�L�Q���R�Q�H���\�H�D�U��28   

The Dutch central government announced a temporary decrease in ER eligibility age for its 

�Z�R�U�N�H�U�V���L�Q���$�S�U�L�O���������������7�K�L�V���G�H�F�U�H�D�V�H���L�V���U�H�I�H�U�U�H�G���W�R���D�V���C�W�K�H���H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���Z�L�Q�G�R�Z�¶���L�Q���W�K�H��

remainder of this chapter. As a part of a reorganization of the central government, certain 

civil servants employed at central government organizations were allowed to be offered 

possibilities for early retirement in the year 2005 at lower than common ages.29 Central 

government organizations only had permission to offer early retirement if this would save 

existing jobs of younger civil servants at the level of the organization.30 In practice, each of 

the central government organizations offered early retirement collectively to its eligible 

workers, so to either all or none of them (Dutch Government, 2004). This aspect prevented 

that the early retirement window was targeted at workers whose wives had a relatively low 

or high probability to retire in the year to come.31 Accumulated early retirement pension 

wealth was supplemented in case of the early retirement window, so that the gross 

retirement benefits were actuarially unfair compared to the early retirement benefits 

provided by regular early retirement arrangements. For the older workers entering the early 

retirement window, early retirement benefits had the same or only slightly lower 

replacement rates than workers would obtain if they retired at the regular early retirement 
                                                           
27 Eligibility criteria for early retirement benefits may include a minimum number of contribution 
years or having contributed to the pension fund continuously during a minimum number of years 
prior to early retirement. 

28 We consider a 12 month period, not a calendar year. 

29 It was stated clearly from the beginning that entrance of the early retirement window was 
possible only in 2005, so there was no possible extension of this opportunity to later years.  

30 Saving existing jobs refers to preventing forced layoff due to reorganization. 

31 If early retirement would have been offered to workers individually, employers may have offered 
it only to ill-health workers or to workers with a low productivity due to having a poor health. This 
might bias the estimate of the treatment effect of interest upwards. 
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age. Replacement rates for the younger workers entering the early retirement window were 

typically significantly lower than those obtained if they had retired at the regular early 

retirement age. Replacement rates of early retirement benefits provided by the early 

�U�H�W�L�U�H�P�H�Q�W���Z�L�Q�G�R�Z���F�R�X�O�G���K�D�Y�H���E�H�H�Q���X�S���W�R���������S�H�U�F�H�Q�W���R�I���Z�R�U�N�H�U�V�¶���D�Y�H�U�D�J�H���J�U�R�V�V���Z�D�J�H�V��32 

Civil servants could only enter the early retirement window if they met several eligibility 

criteria (Dutch Government, 2004, 2005). First, civil servants had to be 55 or older on the 

day of early retirement. Second, they were required to have had a continuous employment 

tenure as a civil servant of at least ten years prior to early retirement. Third, they needed to 

have contributed to the public sector pension fund continuously during the ten years prior 

to early retirement. The second and third requirement are important for our identification 

strategy, because they prevented self-selection into the public sector of workers who 

planned to benefit from the extra ER incentive. Central government employers had to 

decide before 1 January 2005 whether to open the early retirement window and entering 

civil servants had to retire on or before 1 December 2005. The early retirement window 

offered early retirement benefits to workers until they reached the age of 65 and with a 

duration of no longer than eight years. This implies that civil servants aged 57 or older at 

the day of early retirement were entitled to retirement benefits for the full period until their 

normal retirement at age 65. Civil servants who were born before 1 January 1948 could let 

the employer pay for 50 percent of the pension accrual for at most four years, paying 

themselves for the other 50 percent. Civil servants who were born 1 January 1948 or later 

paid the whole pension accrual themselves. The differences in self-pay pension 

contributions across birth cohorts and the differences in replacement rates across birth 

cohorts made the early retirement window for civil servants provide strong incentives to 

retire for those aged 58 or older in 2005, slightly weaker incentives for those aged 5733 in 

2005 and much weaker incentives for those aged 55 or 56 in 2005. 

 

 

 

                                                           
32 �1�H�W���U�H�S�O�D�F�H�P�H�Q�W���U�D�W�H�V���F�R�X�O�G���K�D�Y�H���E�H�H�Q���K�L�J�K�H�U���W�K�D�Q���������S�H�U�F�H�Q�W���R�I���Z�R�U�N�H�U�V�¶���P�L�G-career salaries. 
Replacement rates depended among others on the birth dates of individuals. The early retirement 
window was not actuarially fair, but rather quite advantageous for workers. 

33 �7�K�H���H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���Z�L�Q�G�R�Z���W�K�X�V���Z�D�V���³�D�Q���R�I�I�H�U���W�K�H�\���F�R�X�O�G���Q�R�W���U�H�I�X�V�H�´���I�R�U���Z�R�U�N�H�U�V���D�J�H�G���������D�Q�G��
older.  
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3.4  Data 

We use administrative data collected and prepared for research purposes by Statistics 

Netherlands. The main data we use cover the period 2000-2005 and include variables on 

job and personal characteristics.34 The job characteristics data provide information on all 

jobs any individual registered in the Netherlands has been employed in. The job 

information includes job spells (precise start and end dates per job), the industry code and 

the annual wage. The personal characteristics data contain information on demographic 

characteristics for the whole Dutch population. The demographic characteristics include 

nationality, marital status, birth year and birth month. The personal characteristics data also 

include a partner identifier that allows us to link partners to each other.  

We make a baseline selection of observations and perform many robustness checks on the 

data selection criteria used for this baseline selection in Section 3.6.4.3. In general, we find 

that our result is robust to changing the various data selection criteria. Our baseline 

selection includes observations on opposite-sex couples for which husbands were in the 

age category 52-60 on December 31st of the year of observation.35 Wives in the selected 

couples were as old as or up to five years younger than the husband.36 We do not select 

couples with larger age differences, because we do not expect wives to retire already in 

their late thirties, early or mid-forties. Couples with wives being older than husbands are 

not selected because especially for the older husbands in our sample, wives who were older 

than their husbands may have retired using regular (early) retirement arrangements, 

irrespective of whether their husbands were induced to retire. We select observations on 

couples who had been married for at least five years on December 31st of the year of 

observation. We do so, because couples who had a stable marriage may have been more 

likely to plan the future together and may therefore have been more likely to coordinate 

                                                           
34 The original file names are Doodsoorzaken (2000-2005), Landelijke Medische Registratie (LMR, 
1999-2004), SSB Banen (1999-2008), SSB Personen (2000-2005) and PARTNERBUS (2010). 
Unfortunately, for the years we are interested in, there are no data available on e.g. financial 
wealth.   

35 Being married includes having a registered partnership. Registered partnership refers to 
partnerships enjoying legal status similar to marriage. Being married excludes cohabitation without 
being married or without having a registered partnership.  

36 0-5 years were the six most frequent husband-wife age differences. Observations for these 
husband-wife age differences cover about 75 percent of the total population of observations 
matching all our data selection criteria except the husband-wife age difference criterion. 
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retirement than couples who had been married for a relatively short time. We exclude 

observations on couples in which at least one of the spouses did not possess the Dutch 

citizenship during the year of observation. The motivation for this exclusion is that workers 

who did not have the Dutch citizenship may have had an increased probability to have 

resided and worked outside the Netherlands for a longer period during their working lives. 

Workers did not accumulate public old-age pension rights when residing abroad and 

typically did not accumulate early retirement pension rights when working abroad. This 

may have negatively affected accumulated public old-age pension rights, and accumulated 

early retirement pension rights for the affected wives in particular, possibly making early 

retirement financially unattractive.  

We exclude observations for which the husband had not been continuously employed as a 

civil servant for the ten years prior to January 1st of the year of observation. We do also 

exclude observations for which the wife had not been continuously employed outside the 

public sector for the ten years prior to January 1st of the year of observation. We make 

these selections for the following reasons. First, because one of the eligibility criteria for 

making use of the early retirement window was that husbands had been continuously 

employed as civil servants for the ten years prior to commencing early retirement. Our 

selection ensures that husbands in the dataset could have been eligible for entering the 

early retirement window for civil servants, and wives could not have been. Second, 

because workers with a continuous employment tenure of at least ten years had a strong 

labor force attachment. Wives and husbands who had a weak labor force attachment may 

not have engaged in career planning and may so not have planned retirement or 

coordinated retirement with their spouses. As an additional measure to ensure that the 

workers we study had a strong labor force attachment, we exclude observations on workers 

who earned less than 15,000 euros in the year prior to the year of observation.  

Observations on couples where at least one spouse died in the year of observation or had 

been hospitalized somewhere between 1999 and the final year of observation are also 

excluded from the sample. By making this selection we aim to limit the potential 

endogeneity of retirement status to health. We use retirement of the first retiring member 

of the couple as an absorbing state. This implies that we do not use observations for years 

after a member of the couple had retired. By doing so, we ensure that all observations on 

retirement in our dataset concern transitions into retirement rather than retirement spells 

that started in previous years. We use about 8,800 observations for our (descriptive) cross-
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sectional analysis and about 7,800 observations for our panel analysis. The difference 

between these two numbers of observations is caused by individuals that appear only once 

in our dataset. Observations on these individuals are not used when estimating panel data 

models, but are used in our cross-sectional analysis.  

Our analysis focuses on the effect of retirement of the husband on retirement status of the 

wife. We do not estimate the reverse relationship because of a lack of observations. There 

were too few wives induced to retire by the introduction of the early retirement 

arrangement we use. This may have to do with the fact that labor market attachment of 

women in the Netherlands was not uniformly strong.37   

Table 3.1 shows descriptive statistics for couples where the wife was employed outside the 

public sector, i.e. the �Z�L�I�H���Z�D�V���H�P�S�O�R�\�H�G�����E�X�W���Q�R�W���D�V���D���F�L�Y�L�O���V�H�U�Y�D�Q�W�����:�L�I�H�¶�V���D�Q�G���K�X�V�E�D�Q�G�¶�V��

age are measured on December 31st �R�I���W�K�H���U�H�V�S�H�F�W�L�Y�H���\�H�D�U�����:�L�I�H�¶�V���D�Q�G���K�X�V�E�D�Q�G�¶�V���Z�D�J�H��

income (at t-1) indicate the total wage income the wife and her husband earned in the year 

prior to the year of observation. The wage income variables are measured in thousands of 

deflated euros.  

The control group in our instrumental variable model consists of wives whose husbands 

were employed as civil servants in 2005 and were in the age category 52-54 on December 

31st, 2005, i.e. wives with husbands who were ineligible to withdraw from the labor force 

through the special early retirement window. The treatment group consists of wives whose 

husbands were employed as civil servants in 2005 and were in the age category 55-60 on 

December, 31st, 2005, i.e. women partnered with those civil servants who could have been 

offered early retirement. Table 3.1 shows that husbands and wives in the control group had 

a slightly lower wage income in the year prior to the year of observation than husbands and 

wives in the treatment group. The husband-wife age differences are similar for couples in 

the control and treatment group. Husbands and wives in the control and treatment group on 

one side and similarly selected husbands and wives in 2000-2004 on the other side are 

almost identical in terms of wage income (at t-1) and age. For the external validity of our 

study, it is important to notice that couples where the husband was employed as a civil 

                                                           
37 Labor force participation of women in the Netherlands was on average 65-75 percent for those in 
the age category 45-49, 55-65 percent for those in the age category 50-54 and 35-45 percent for 
those in the age category 54-59 in the period 2000-2005. This was low by OECD standards 
(OECD, 2016).   
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servant were in general comparable, in terms of observables, to couples where the husband 

was employed outside the public sector.38   

Table 3.1: Descriptive statistics for husband-wife couples in which the wife was  
 employed outside the public sector  

 Husbands were employed as civil servants 
 Control group  Control group  
 �+�X�V�E�D�Q�G�V�¶���D�J�H�V������-54 �+�X�V�E�D�Q�G�V�¶���D�J�H�V������-54 
 Year 2005 Year 2005 
Variable Mean Std. dev. Mean Std. dev. 
�:�L�I�H�¶�V���D�J�H 50.70 1.70 54.71 2.25 
�+�X�V�E�D�Q�G�¶�V���D�J�H 52.94 0.81 56.99 1.60 
�:�L�I�H�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] 
(in 1000s of Euros) 

26.68 
 

10.22 
 

27.00 
 

11.31 
 

�+�X�V�E�D�Q�G�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] 
(in 1000s of Euros) 

38.15 
 

12.17 
 

40.17 
 

13.38 
 

N 1,114  1,176  

 Husbands were employed as civil servants 
 �+�X�V�E�D�Q�G�V�¶���D�J�H�V������-54 �+�X�V�E�D�Q�G�¶�V���D�J�H�V������-60 
 Years 2000-2004 Years 2000-2004 
Variable Mean Std. dev. Mean Std. dev. 
�:�L�I�H�¶�V���D�J�H 50.63 1.69 54.63 2.16 
�+�X�V�E�D�Q�G�¶�V���D�J�H 52.92 0.81 56.95 1.64 
�:�L�I�H�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] 
(in 1000s of Euros) 

26.36 
 

11.11 
 

26.72 
 

11.76 
 

�+�X�V�E�D�Q�G�¶�V���Z�D�J�H��income [t-1] 
(in 1000s of Euros) 

38.15 
 

11.72 
 

40.12 
 

12.48 
 

N 3,215  3,301  

 Husbands were not employed as civil servants 
 �+�X�V�E�D�Q�G�V�¶���D�J�H�V������-60 �+�X�V�E�D�Q�G�V�¶���D�J�H�V������-60 
 Years 2000-2005 Years 2000-2005 
Variable Mean Std. dev. Mean Std. dev. 
�:�L�I�H�¶�V���D�J�H 50.52 1.75 54.58 2.24 
�+�X�V�E�D�Q�G�¶�V���D�J�H 52.94 0.81 56.98 1.62 
�:�L�I�H�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] 
(in 1000s of Euros) 

26.80 
 

11.06 
 

26.94 
 

11.89 
 

�+�X�V�E�D�Q�G�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] 
(in 1000s of Euros) 

37.98 
 

17.06 
 

39.86 
 

18.45 
 

N 26,925  29,578  

                                                           
38 We impose comparable selection criteria on husbands employed outside the public sector as for 
the treatment group. 
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The early retirement window was opened for civil servants employed by certain central 

government organizations. We do not directly observe early retirement window offers at 

the level of individual workers. This implies that we cannot observe whether a civil servant 

who did not retire rejected the early retirement offer or simply was not offered the early 

�U�H�W�L�U�H�P�H�Q�W���Z�L�Q�G�R�Z�����+�H�Q�F�H���W�K�H���³�W�U�H�D�W�P�H�Q�W�´���J�U�R�X�S���D�V���G�H�I�L�Q�H�G���L�Q���R�X�U���G�D�W�D���L�V���O�D�U�J�H�U���W�K�D�Q���W�K�H��

�³�W�U�X�H�´���W�U�H�D�W�P�H�Q�W���J�U�R�X�S��39 Important to notice is that the early retirement window was 

offered to workers in departments or organizations within the central government 

collectively rather than to individual workers. This makes it unlikely that there was 

individual selection in offering the early retirement window.  

 

3.5  Methodology 

We employ an instrumental variable approach to estimate the impact of incentive-induced 

�H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���R�I���W�K�H���K�X�V�E�D�Q�G���R�Q���W�K�H���Z�L�I�H�¶�V���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�K�L�Q���R�Q�H���\�H�D�U�����:�H��

instrument the retirement choice of the husband using dummy variables for the ages at 

which husbands were eligible for entering the early retirement window, interacted with a 

dummy variable for the year 2005, i.e. the year of the policy change.40 We estimate our 

model using only observations on wives employed outside the public sector whose 

husbands were employed as civil servants. We use wives whose husbands were in the age 

category 52-54 in 2005 as the control group and wives whose husbands were in the age 

category 55-60 in 2005 as the treatment group.41 We assume that, conditional on the 

covariates and treatment status, wives whose husbands were in the age category 52-54 in 

2005 were similar in terms of the probability to retire to those who had husbands in the age 

category 55-60 in 2005. We think this is reasonable, as factors influencing the probability 

to retire across the lifecycle such as age, age of the husband, wage income and health are 

controlled for. The model controls for time-invariant heterogeneity as well. The treatment 

effect we estimate is a Local Average Treatment Effect (LATE), i.e. the effect of 

                                                           
39 �:�H���G�R���Q�R�W���N�Q�R�Z���K�R�Z���P�X�F�K���V�P�D�O�O�H�U���W�K�H���³�W�U�X�H�´���W�U�H�D�W�P�H�Q�W���J�U�R�X�S���L�V���W�K�D�Q���W�K�H���R�E�V�H�U�Y�H�G���W�U�H�D�W�P�H�Q�W��
group.  

40 Bloemen, Hochguertel and Zweerink (2013) employ a similar identification strategy to estimate 
the effect of retirement on the probability to die within five years.  

41 We do not use wives with husbands employed in a particular industry other than the public sector 
and in the age category 55-60 as the control group, because there was no industry whose workers 
were similar in terms of observables and faced similar pension incentives as civil servants.   
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�K�X�V�E�D�Q�G�¶�V���H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���R�Q���W�K�H���Z�L�I�H�¶�V���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�K�L�Q���R�Q�H���\�H�D�U���I�R�U���W�K�R�V�H��

couples for whom the husband was induced to retire early by variation in the eligibility 

conditions.  

 

3.5.1  Instrument validity 

The validity of our instruments hinges on the satisfaction of two conditions. First, the 

instruments have an impact on the probability that husbands retired. Second, the 

instruments do not correlate with unobserved factors having an impact on the probability 

that wives retired. 

Figure 3.1 shows retirement rates for husbands who were employed as civil servants with 

wives employed outside the public sector. We see some very pronounced patterns. 

Husbands in the age category 55-60 had higher retirement rates in 2005 than in earlier 

years. The difference in retirement rates between 2005 and earlier years was especially 

large for husbands in the age category 57-60. Husbands in the age category 52-54 had 

similar retirement rates in 2005 as in earlier years. This is all in line with the age-specific 

incentives as provided by the temporary decrease in eligibility age in early retirement 

benefits, as discussed in Section 3.3. This supports our hypothesis that our instruments are 

relevant.  

To our knowledge, there were in 2005 no similar early retirement windows in sectors other 

than the public sector. We thus do not expect the opening of the early retirement window 

to have had a direct impact on the probability that the wives in our sample retired. We are 

also not aware of any event other than the opening of the early retirement window that may 

have affected the probability to retire for husbands employed as civil servants and in the 

age category 55-60 in 2005. We expect that our instruments are not correlated with 

�X�Q�R�E�V�H�U�Y�H�G���I�D�F�W�R�U�V���W�K�D�W���L�Q�I�O�X�H�Q�F�H�G���W�K�H���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H�����:�L�Y�H�V�¶���X�Q�R�E�V�H�U�Y�H�G��

health, number of hours worked or stress levels associated with work are among the 

unobserv�H�G���I�D�F�W�R�U�V���W�K�D�W���P�D�\���K�D�Y�H���L�Q�I�O�X�H�Q�F�H�G���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H�����7�K�H�V�H���I�D�F�W�R�U�V��

may be affected if retirement of the husband could have been anticipated. Correlation due 

to anticipation of the opening of the early retirement window, however, is not expected to 

be an issue. This is because the opening of the early retirement window was only 

announced by the government in April 2004 and central government employers only 

decided after that time whether and to whom they would actually open the early retirement 
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window. Selection into public sector jobs by husbands or wives after the announcement of 

the policy change is not an issue either. The reason for this is that eligibility for entering 

the early retirement window required individuals to have been employed as civil servants 

continuously for the ten years prior to early retirement and to have contributed to the 

public sector pension fund during the ten years prior to early retirement.  

Figure 3.1: Retirement rates for husbands employed as civil servants with wives employed  
         �R�X�W�V�L�G�H���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U�����E�\���K�X�V�E�D�Q�G�V�¶���E�L�U�W�K���F�R�K�R�U�W�����S�H�U�F�H�Q�W�D�J�H�V�����
 

 

�
���+�X�V�E�D�Q�G�V�¶���D�J�H���R�Q���'�H�F�H�P�E�H�U������st, 2005 is indicated behind each birth cohort. This figure is based 
on data for the period 2000-2005. 

Another possible threat to the exogeneity of our instruments is that factors other than the 

opening of the early retirement window may have boosted retirement rates for civil 

servants in 2005. Changes in disability insurance may, for instance, have affected 

retirement rates of civil servants.42 Figure 3.2 shows that retirement rates for husbands 

employed outside the public sector and in the age category 55-60 with wives employed 

outside the public sector as well were not higher in 2005 than in other years. This indicates 

that there were no factors affecting retirement rates of husbands in general in 2005. It could 

also be that retirement rates for wives with husbands in the age category 55-60 were higher 

                                                           
42 Disability insurance (DI) and its relation to early retirement are discussed in the Appendix 
Chapter 3 at the end of this document. DI is a universal social insurance scheme and not sector-
specific. 
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in 2005 than in earlier years, irrespective of the sector the husbands were employed in. The 

introduction of a policy that provided wives with an incentive to retire in 2005 if their 

husbands were born in certain years, for instance, may have caused such a deviation. 

Figure 3.3 shows that retirement rates for wives employed outside the public sector with 

husbands employed outside the public sector and in the age category 55-60 were not higher 

in 2005 than in earlier years.  

Figure 3.2: Retirement rates for husbands employed outside the public sector with wives  
         �H�P�S�O�R�\�H�G���R�X�W�V�L�G�H���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U���D�V���Z�H�O�O�����E�\���K�X�V�E�D�Q�G�V�¶���E�L�U�W�K���F�R�K�R�U�W�����S�H�U�F�H�Q�W�D�J�H�V�����
 

 

�
���+�X�V�E�D�Q�G�V�¶���D�J�H���R�Q���'�H�F�H�P�E�H�U������st, 2005 is indicated behind each birth cohort. This figure is based 
on data for the period 2000-2005. 
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Figure 3.3: Retirement rates for wives employed outside the public sector with husbands  
         �H�P�S�O�R�\�H�G���R�X�W�V�L�G�H���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U���D�V���Z�H�O�O�����E�\���K�X�V�E�D�Q�G�V�¶���E�L�U�W�K���F�R�K�R�U�W�����S�H�U�F�H�Q�W�D�J�H�V�����
 

 

�
���+�X�V�E�D�Q�G�V�¶���D�J�H���R�Q���'�H�F�H�P�E�H�U������st, 2005 is indicated behind each husban�G�V�¶���E�L�U�W�K���F�R�K�R�U�W�����7�K�L�V��
figure is based on data for the period 2000-2005. 

Figure 3.4 shows that retirement rates for wives with husbands aged 60 in 2005 were 

higher than for wives with younger husbands in 2005 and for wives with husbands aged 60 

in previous years. This may suggest that if we find an effect of retirement of the husband 

on retirement status of the wife, this effect may be driven by wives whose husbands were 

aged 60 in 2005.  
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Figure 3.4: Retirement rates for wives employed outside the public sector with husbands  
         �H�P�S�O�R�\�H�G���D�V���F�L�Y�L�O���V�H�U�Y�D�Q�W�V�����E�\���K�X�V�E�D�Q�G�V�¶���E�L�U�W�K���F�R�K�R�U�W�����S�H�U�F�H�Q�W�D�J�H�V�����
 

 

�
���+�X�V�E�D�Q�G�V�¶���D�J�H���R�Q���'�H�F�H�P�E�H�U������st���������������L�V���L�Q�G�L�F�D�W�H�G���E�H�K�L�Q�G���H�D�F�K���K�X�V�E�D�Q�G�V�¶���E�L�U�W�K���F�R�K�R�U�W. This 
figure is based on data for the period 2000-2005. 
 

3.5.2 Model specification 

We employ a two-stage-least-squares fixed effects (FE) instrumental variable model to 

estimate the LATE. In the first stage, retirement status of the husband is estimated and in 

�W�K�H���V�H�F�R�Q�G���V�W�D�J�H�����W�K�H���L�P�S�D�F�W���R�I���S�U�H�G�L�F�W�H�G���U�H�W�L�U�H�P�H�Q�W���R�I���W�K�H���K�X�V�E�D�Q�G���R�Q���W�K�H���Z�L�I�H�¶�V��

probability to retire within one year is estimated. As we use a fixed effects model, our 

model has the advantage that it controls for effects of time-invariant individual 

characteristics and allows individual fixed effects and observed characteristics to be 

�F�R�U�U�H�O�D�W�H�G���Z�L�W�K���H�D�F�K���R�W�K�H�U�����:�H���F�R�Q�W�U�R�O���I�R�U���\�H�D�U���H�I�I�H�F�W�V���D�Q�G���I�R�U���G�L�I�I�H�U�H�Q�F�H�V���L�Q���Z�L�I�H�¶�V���D�Q�G��

�K�X�V�E�D�Q�G�¶�V���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���D�F�U�R�V�V���D�J�H�����:�H���V�S�H�F�L�I�\���W�K�H���I�L�U�V�W���V�W�D�J�H���R�I���Rur model as 

follows: 

(3.1) �*�Ü�ç
L �A�4 
E���Ã �>�Ý�&�Ý�ç
�Ý�@�6�4�4�8
�Ý�@�6�4�4�4 
E �Ã �?�Þ�#�Þ�Ü�ç

�Þ�@�7
�Þ�@�6 
E �Ã �?�Þ�ã�#�Þ�Ü�ç�ã

�Þ�@�7
�Þ�@�6  
E 

�Ã �@�4�9�ß�ã�&�4�9�á�ç�' �ß�Ü�ç
�ß�@�:�4
�ß�@�9�9 
E �C�Ü�ç�?�5

�ñ �I  
E���A�Ü
E �R�Ü�ç 
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where �*�Ü�ç is a dummy that is 1 if the husband of couple i retired in year t.43 �*�Ü�ç is 0 

otherwise. �&�Ý�ç is a year dummy that is 1 in year j and 0 otherwise. �#�Þ�Ü�ç denotes the 

difference between the age of the wife in couple i on December 31st of year t and 47, taken 

to the kth power.44 Similarly, �#�Þ�Ü�ç�ã��denotes the difference between the age the husband in 

couple i reached in year t and 52, taken to the kth power. 45 �' �ß�Ü�ç is an age dummy that is 1 if 

the husband in couple i reached age l in year t and 0 otherwise. �C�Ü�ç�?�5 includes wage 

income of the wife (at t-1) and wage income of the husband (at t-1). �R�Ü�ç is an error term. �A�Ü 

is an individual fixed effect that is allowed to be arbitrarily correlated with all covariates.  

The second stage is specified as follows: 

(3.2) �9�Ü�ç
L �Ù�4 
E���Ã �Û�Ý�&�Ý�ç
�Ý�@�6�4�4�8
�Ý�@�6�4�4�4 
E �Ã �Ü�Þ�#�Þ�Ü�ç

�Þ�@�7
�Þ�@�6  
E�Ã �Ü�Þ�ã�#�Þ�Ü�ç�ã

�Þ�@�7
�Þ�@�6 ��
E���C�Ü�ç�?�5

�ñ �î ��
E�ñ�*
á�Ü�ç
E 

�Ù�Ü
E �Q�Ü�ç 

where �9�Ü�ç is a dummy that is 1 if the wife in couple i retired in year t and 0 otherwise. All 

other variables are as specified above for the first stage. �ñ, the coefficient on the predicted 

retirement indicator of the husband, indicates the LATE. Fixed effects �Ù�Ü are allowed to be 

correlated with all covariates. �Ù�Ü and �A�Ü are also allowed to be correlated with one another. 

�Q�Ü�ç and �R�Ü�ç are allowed to be correlated with each other as well. We verify whether our 

result is robust to changes in the functional form specification in Section 3.6.4.2 and find 

that our result is robust. 

 

3.6  Results 

3.6.1  The uninstrumented case 

Without accounting for the two-way causality between retirement status of the husband 

�D�Q�G���U�H�W�L�U�H�P�H�Q�W���V�W�D�W�X�V���R�I���W�K�H���Z�L�I�H�����H�V�W�L�P�D�W�H�V���R�I���W�K�H���H�I�I�H�F�W���R�I���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W���R�Q��

retirement status of the wife may be biased. This may, for instance, be due to correlation of 

                                                           
43 �*�Ü�ç is a dummy that is 1 if the husband of couple i retired in year t only if the husband retired 
before the wife. This is because we use retirement of the first retiring member of the couple as an 
absorbing state.  

44 The youngest wives in the sample were aged 47 on December 31st of the year of observation.  

45 We do not include �#�5�Ü�ç and/or �#�5�Ü�ç�ã in our models. Including �#�5�Ü�ç and/or �#�5�Ü�ç�ã is not possible 
due to multicollinearity caused by the presence of the year dummies. 
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preferences of the husband and wife. For comparison, we first estimate the functional form 

as specified in (3.�������Z�L�W�K�R�X�W���F�R�U�U�H�F�W�L�Q�J���I�R�U���S�R�W�H�Q�W�L�D�O���H�Q�G�R�J�H�Q�H�L�W�\���R�I���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W����

�V�R���Z�L�W�K���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W���V�W�D�W�X�V���U�D�W�K�H�U���W�K�D�Q���S�U�H�G�L�F�W�H�G���U�H�W�L�Uement status as the key 

independent variable. Table 3.�����V�K�R�Z�V���W�K�D�W���W�K�H���F�R�H�I�I�L�F�L�H�Q�W���H�V�W�L�P�D�W�H���R�Q���K�X�V�E�D�Q�G�¶�V���D�F�W�X�D�O��

retirement is not significant at the ten percent level. If the coefficient estimate on actual 

�U�H�W�L�U�H�P�H�Q�W���Z�L�W�K�R�X�W���L�Q�V�W�U�X�P�H�Q�W�L�Q�J���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�Pent differs from the instrumental 

�Y�D�U�L�D�E�O�H���F�R�H�I�I�L�F�L�H�Q�W���H�V�W�L�P�D�W�H�����W�K�L�V���P�D�\���L�Q�G�L�F�D�W�H���W�K�D�W���K�X�V�E�D�Q�G�¶�V���U�H�W�L�U�H�P�H�Q�W���E�H�K�D�Y�L�R�U���L�V��

�H�Q�G�R�J�H�Q�R�X�V���W�R���Z�L�I�H�¶�V���U�H�W�L�U�H�P�H�Q�W���E�H�K�D�Y�L�R�U�����%�L�D�V���P�D�\���E�H���X�S�Z�D�U�G�V���R�U���G�R�Z�Q�Z�D�U�G�V����

Downward bias may arise if the husband retires because of ill -health and the wife decides 

to postpone retirement to prevent drops in household income. Upward bias may arise if 

spouses coordinate retirement decisions and the husband retires because he wife retires.  

Table 3.2: Fixed effects uninstrumented estimates �I�R�U���W�K�H���Z�L�I�H�¶�V���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�K�L�Q�� 
 one year * 

 Retirement status of the wife 

 
Coefficient Std. err. P-value 

�:�L�I�H�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] -0.0003 0.0006 0.563 
�+�X�V�E�D�Q�G�¶�V���Z�D�J�H���L�Q�F�R�P�H���>�W-1] -0.001 0.001 0.096 
Year=2000 -0.156 0.040 0.000 
Year=2001 -0.116 0.032 0.000 
Year=2002 -0.079 0.024 0.001 
Year=2003 -0.062 0.016 0.000 
Year=2004 -0.033 0.009 0.000 
�:���‹�ˆ�‡�ñ�•���ƒ�‰�‡
F�v�y�;�6 -0.001 0.001 0.363 
�:���‹�ˆ�‡�ñ�•���ƒ�‰�‡
F�v�y�;�7 0.0002 0.0001 0.217 
�:���—�•�„�ƒ�•�†�ñ�•���ƒ�‰�‡
F�w�t�;�6 -0.006 0.002 0.000 
�:���—�•�„�ƒ�•�†�ñ�•���ƒ�‰�‡
F�w�t�;�7 0.0004 0.0001 0.000 
Retirement status husband -0.002 0.015 0.920 

Fraction of total variation 
explained by individual fixed 
effects 0.541   

N 7,825   

* Standard errors are clustered at the individual level. 
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3.6.2  Instrumental variable estimates 

Table 3.3 shows the instrumental variable fixed effects estimate. The coefficient estimate 

on retirement of the husband indicates that retirement of husbands induced by the opening 

�R�I���W�K�H���H�D�U�O�\���U�H�W�L�U�H�P�H�Q�W���Z�L�Q�G�R�Z���D�F�W�X�D�O�O�\���L�Q�F�U�H�D�V�H�G���W�K�H�L�U���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�Ue within 

one year by 19.7 percentage points. This effect is significant at the ten percent level. 

Interestingly, the coefficient estimate on retirement of the husband is positive and 

significant, though it was not significant in the uninstrumented case. This may suggest that 

the coefficient on retirement status of the husband is biased downwards if the endogeneity 

of retirement status of the husband to retirement status of the wife is not accounted for. The 

coefficient estimate on instrumented retirement of the husband, which indicates the LATE, 

is similar to the effects found by Hospido and Zamarro (2014) and Banks et al. (2010). 

They, respectively, find a positive effect of 16-18 percentage points and 14-20 percentage 

points of incentive-induced retirement �R�I���W�K�H���K�X�V�E�D�Q�G���R�Q���Z�L�Y�H�V�¶���S�U�R�E�D�E�L�O�L�W�\���W�R���U�H�W�L�U�H���Z�L�W�K�L�Q��

the same two-year time interval. The F-statistic in the first stage shows that our 

instruments are jointly relevant at the one percent level.  

 

 

 

 

 

 

 

 

 

 

 

 

 






























































































































































































































