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Abstract

We study retirement incentives with an augmented reduced form option value model à
la Stock and Wise (1990). We propose methodological extensions to better reflect the
respective incentives faced by singles and couples. Our results show that a more
comprehensive modeling of couples’ incentives leads to very different patterns of
retirement incentives – particularly for women. We apply the new indicators to data
from the Survey of Health, Ageing and retirement in Europe in Belgium and find two
key results. First, contrary to several previous studies, we obtain a positive
signed income effects. Second, we find very different retirement incentives for men and
women, with little flexibility in the retirement decision for men and substantially
more flexibility for women as a function of financial incentive and household
composition.
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1. Introduction

In the face of demographic ageing, numerous countries have implemented policies
whose main target is to increase labor market participation and delay retirement.
For example, numerous European countries have over the last several years imple-
mented reforms increasing the full retirement age from 65 to 67 or beyond (OECD,
2015). Numerous countries have further reformed their legislation and/or changed
implementing regulations in order to decrease demand for early exits, and this both
from the labor demand and the labor supply side. On the demand side, this has some-
times translated into tighter conditions regarding company-level old-age layoff cri-
teria, but also into larger financial contributions to the cost of early retirement
schemes.1 On the supply side, numerous measures have been taken to tighten condi-
tions that individuals have to fulfill in order to access (early-) retirement benefits, and
the generosity of some types of benefits has been decreased (if not discontinued
altogether).
The paper contributes to the rich literature on supply-side factors, as surveyed in

Coile (2015). With their widely cited study of a dozen developed countries, Gruber
and Wise (1999) no doubt provided a first large-scale investigation of labor supply fac-
tors. The work highlighted a strong positive correlation between (financial) retirement
incentives and labor exits across their panel of countries. Blöndal and Scarpetta (1999)
and Duval (2003) have obtained similar results in cross-country studies. In a follow-up
work, the various contributors to Gruber and Wise (2004) studied the econometric
link between individual-level retirement incentives and labor supply. Using an option
value specification à la Stock and Wise (1990), they found a strong empirical link
between dynamic retirement incentives and labor market behavior: stronger marginal
rewards to work lead to later retirement. This positive influence of the marginal
reward to work on the retirement age is perfectly consistent with the idea of a substi-
tution effect when price of early retirement increases. In the same way, higher levels of
pension and social security wealth (SSW) should be expected to lead to higher prob-
abilities of retirement in line with an income or wealth effect, at least insofar as leisure
under the form of retirement is a normal good. However, and in stark contrast with
this expectation, Gruber and Wise (2004) reveal wrong-signed income/wealth effects
for numerous countries in their econometric work.
A second somewhat surprising finding of Gruber and Wise (2004) is that there is

sometimes a large disparity between the sexes in the way incentives impact retirement
decisions (e.g., Brugiavini and Peracchi, 2004; Kapteyn and de Vos, 2004). Belloni
and Alessie (2013), van Soest et al. (2007) and Michaud and Vermeulen (2011)
have all addressed this question in some way, and pointed the need to take the poten-
tial age and sex specificity of the parameters into account when modeling retirement
decisions.
The structural retirement model of Stock and Wise (1990) – while providing a

strong analytical background for retirement modeling but steering clear from the

1 See, e.g. the Belgian Tax Shift adopted by the Parliament on 18 December 2015 and published on 30
December 2015, increasing special employer levies in case of some forms of early retirement.
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burdens of a full dynamic programming approach – also has some limitations and
constraints. For example, Belloni and Alessie (2013) propose an extension of the
basic structural model to include a random marginal value of leisure. We propose
another methodological extension, namely a reduced-form variant of the Stock and
Wise (1990) approach to introduce the household size into the model – an area so
far under-explored. More specifically, our main contribution is a modification of
the option value model to explicitly recognize differences between singles and couples
both in their income streams and their retirement incentives.
On the empirical front,weapplyour reduced formretirementmodel to recentBelgiandata

from the Survey on Health, Ageing and Retirement in Europe (SHARE). Belgium is a par-
ticularly interestingcase studyas ithasarichsetofdependentandspousalbenefitsnotonly for
the pension system itself, but also for several early retirement benefits (such as unemployment
and disability insurance benefits). We provide results of the classical option value approach
and of our augmented ones. This allows us to compare our results with previous estimations
obtained for Belgium. The initial estimates of Dellis et al. (2004) used administrative data
from the period 1989–1996 – a time where Belgium displayed employment rates that were
at their historical lows for men and upward trending for women of ages 50–59. Their
results were fully in line with the general trends observed by Gruber and Wise (2004)
for the wider set of countries. Later work by Jousten and Lefebvre (2013) as well as
Jousten et al. (2016) relied slightly different methodologies to derive retirement incen-
tives and usedmore recent survey data (SHARE) instead of administrative information.
The paper’s main point of interest is whether the modified specifications improve results
in a country like Belgium with its strong spousal/dependent benefit component.
The paper is structured as follows. The following section gives an overview of the

Belgian retirement landscape and summarizes the Belgian SHARE data. Section 3
outlines our methodological improvements to the option value model and provides
various summary statistics for various indicators of retirement incentives. Section 4
contains the empirical analysis of retirement decisions. Finally, Section 5 concludes.

2. Belgian retirement landscape and data

2.1. Employment in Belgium2

The Belgian labor market has undergone profound changes over the last decades.
Figures 1 and 2 summarize employment rates for three older age groups since the
beginning of standardized labor-market recordings through the Labor Force Survey
in 1983. Since the 1980s and until the mid 1990s, male old-age employment displayed
a sharp downward trend. For women, the situation was somewhat different, partly as
a result of generally lower (but increasing) labor market attachment for women of all
age cohorts, and partly as a result of a lower full retirement age for women (60) that
has only gradually been aligned to the one for men (65) over the course of the period
1997–2009.

2 Sections 2.1 and 2.2 draw on Jousten and Lefebvre (2016).
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Still, employment rates remain low by international standards. Figures 3 and 4 plot
the changes in employment rate for the population aged 50–64 for a selection of coun-
tries. They show that while there has been some catching-up Belgium still remains, in
most years, sub-par as compared with its main economic partners, and this both for
men and women.

2.2. Retirement and early retirement programs

What are the reasons for this poor labor market performance? Some of the answers
can be found in the architecture of the Belgian social insurance schemes.

Figure 1. Men’s employment rate, ages 50–54 to 60–64.
Source: EU-LFS.

Figure 2. Women’s employment rate, ages 50–54 to 60–64. Source: EU-LFS.

Spousal and survivor benefits in option value models of retirement 69

https://doi.org/10.1017/S1474747217000324  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747217000324


The Belgian social protection landscape can be grouped into three main schemes:
the scheme for contractual wage-earners, the scheme for the self-employed and the
scheme for civil servants. In what follows, we focus on the first one of these: the
scheme for wage-earners which is the largest both in terms of current enrollment
and in terms of its beneficiary population. The wage-earner scheme represents 49%
of all retirees while the civil servant and the self-employed include 18% and 7% of
the retirees respectively.3 In terms of generosity, it can be positioned in between the

Figure 3. International comparison men’s employment rate, ages 50–64.
Source: EU-LFS.

Figure 4. International comparison women’s employment rate, ages
50–64. Source: EU-LFS.

3 Atlas belge des pensions, SPF Sécurité sociale, 2011.
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somewhat less generous scheme for the self-employed and the overall more generous
scheme for civil servants. Each scheme proposes coverage against a set of risks. For
our purposes, we focus on insurance programs that have a special relevance for the
early-retirement decision. In this context, the wage-earner scheme offers the full set
of unemployment, (early-) retirement, and sickness and disability benefits, while the
self-employed and civil servant schemes do not provide some covers (such as, e.g.,
unemployment insurance – though for different reasons for the two schemes).4

The four main components of the wage-earner scheme of interest to the retirement
decision are the unemployment, the early retirement, the sickness and disability and
the pension insurance systems.5 In the present section, we described the system as it
was applicable during the period 2004–2009, which corresponds to the relevant time-
span during which the SHARE waves 1 to 3 were collected (see below).6

First, unemployment benefits were (and still are) not time limited in Belgium.
During our period of study, two types of unemployment benefits were available to
older workers: regular unemployment benefits and old-age unemployment benefits.
The two key differences between both types of benefits reside in (i) that regular
unemployed have to remain available for the job market and look for a job while old-
age unemployed enjoy a sparing provision, and (ii) old-age unemployed enjoyed
higher benefits. Since 2004, conditions for access to both provision has been tightened
(starting in 2004 with a minimum of 20 years of qualifying career for the old-age sup-
plement and a minimum age 58 for the job search waiver).
Though unemployment benefits have undergone a steady flow of reforms, some

overarching features have remained intact and can be highlighted: First, regular
and old-age unemployment benefits are a function of career length, unemployment
duration and household status. During a first phase, unemployed with dependents
reach a replacement rate of 60%, single unemployed 55% and cohabitants 40% of
their last gross wage. Similarly, minimum and maximum unemployment benefits
vary by household status and are decreasing in unemployment duration – with pro-
gressively stronger decreases for unemployed with dependents, singles and
cohabitants.7 Maximum and minimum old-age unemployment benefits display a simi-
lar conceptual structure – with increasing age further entering the picture as a third
and attenuating dimension. Implicitly, Belgium thus has a single-earner supplement,
though it is formally organized by means of a reduced duration-dependent generosity.
Second, early retirement programs have also been available to numerous older

Belgian workers. Eligibility has been a function of age, career length and of the indus-
try or company of employment. Access to the regular early retirement was set at 58
until 2007 and reached 60 as of 2008 until 2011. Career requirements have also simul-
taneously been tightened from 20 to 30 years. Earlier exits with lower career

4 In a recent legislative proposal dated July 2016, the Belgian federal government proposes the introduc-
tion of a de facto unemployment insurance scheme for the self-employed – though de jure it would not be
one.

5 We focus on full retirement, and hence leave partial retirement options such as time-credit and career
break out of consideration.

6 For information on more recent legislative changes, including an increase in the early and normal retire-
ment ages, we refer the readers to Jousten and Lefebvre (2016).

7 As duration increases, regular and old-age benefits actually reach the, respectively, applicable minima.
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requirements were (and are) still possible for companies in restructuring or difficulties.
Early retirement benefits consist of (i) a special unemployment insurance benefit cor-
responding to a replacement rate of 60% of the last gross wage and (ii) a top-up pay-
ment from the former employer (generally corresponding to half of the difference
between the previous wage and the unemployment benefit). Contrary to regular or old-
age unemployment benefits, the special early retirement unemployment benefits are
neither dependent on the family situation nor duration dependent. Over most of the
period of study, the normal access age was of 58 and was only raised to 60 as of 2008.
Third, sickness and disability benefits may also serve as early retirement pathways

as described in Jousten et al. (2012) and Jousten et al. (2016). Sickness benefits are
payable for the first 12 months of a sickness spell, period after which the individual
will be rolled over into the disability insurance system. Sickness benefits rely on a com-
plicated multi-stage process, with a first period covered by former employer (1 month
for white collar workers, 14 days for blue collar workers), the second period up to and
including the 12th month covered by the health insurance fund (with funds originating
in the public social security system), and the third and final period of disability is cov-
ered by the social security system.
Regarding sickness and disability benefits, family status intervenes at two stages.

Intriguingly, while sickness benefits are not household-status-dependent until month
6, the picture changes in month 7 where minimum and maximum sickness (and
later disability) benefits start to take the household composition into account –

through progressively lower benefits for singles and cohabitants as compared with
those with dependents. Also more explicitly, the regular replacement rate for disability
benefits is modulated as a function of the household type: 65% for people with depen-
dents, 55% for singles, and 40% for cohabitants.
Last, but not least, regular retirement benefits provide for two main types of ben-

efits: old-age and survivor benefits. Eligibility conditions have differed for men and
women over the period of observation. For men, the key elements have been the fol-
lowing: a complete career consists of 45 years, the full retirement age is set at 65 and
early retirement is possible as early as 60 without any actuarial adjustment if a career
condition of 35 years is met. The full retirement age is particularly important insofar
as it corresponds to the age that people on other social insurance benefits are automat-
ically rolled over into the regular retirement system. For women, the period of obser-
vation corresponds to a transition phase where the full retirement age and the full
career conditions were progressively adjusted upwards from their historical levels of
60° and 40 to 65 and 45 respectively – to align them to those applicable to men.
More specifically, the full retirement age was of 63 in 2004–2005, 64 in 2006–2008
and 65 in 2009. The early retirement age has remained unchanged at age 60 during
the full period of observation. Similarly, the early retirement career condition was
satisfied with a career length of 34 years in 2004 and 35 years in 2005 and later.
Old-age retirement benefits offer a replacement rate to average indexed career earn-

ings of 60% for singles or 75% for a retiree with a dependent spouse.8 This 25%

8 Between 2007 and 2015, the « pension bonus » granted an extra lump-sum increment for each month of
continued work beyond age 62.
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increase in the replacement rate for a retiree with a dependent spouse is thus econom-
ically equivalent to a ‘spousal benefit’ payable to the primary earner. In case the
spouse has a pension entitlement of her own that is smaller the spousal benefit,
then this own pension entitlement is dropped and the spousal supplement is payable
to the primary earner. If the own entitlement is larger than the spousal benefit, the
latter one is dropped.9

Survivor benefits were available to surviving spouses of workers insofar as the sur-
vivor was aged more than 45. The benefit level of the survivor pensions corresponds to
the level of the single retiree pension and can be combined with a person’s own retire-
ment pension up to an amount of 110% of the survivor pension.

2.3. SHARE data

In this paper we present new estimations of the effect of social security incentives on
labor supply using data for Belgium collected by the SHARE. It is a cross-national
panel database of micro data on health, socio-economic status, and social and family
networks of European individuals aged 50 and more. It covers a broad range of vari-
ables of interest for employment and retirement analysis. Beyond more classical labor
market data, the SHARE data has two distinct advantages as compared with other
datasets available in Belgium: in contrast to the European Labor Force Survey
(EU-LFS) or the European Survey on income and Living Conditions (EU-SILC) it
contains detailed information on health status and work histories of the respondent
and his or her partner; contrary to Belgian administrative data, it contains informa-
tion on education level – though the latter comes at the cost of a loss of precision in
terms of the richness and the sample size of administrative data.
We use SHARE data for Belgium that were collected between in 2004/2005, 2006/

2007, and 2008/2009. While the first two waves mostly collect information on current
situation of individuals, wave 3 (a.k.a. SHARELIFE) mostly targets life-cycle informa-
tion, most notably work career data. We pool individuals from waves 1 and 2 and limit
the sample to initially active individuals for whom we can reconstruct a lifetime earn-
ings profile using information from SHARELIFE. More specifically, SHARELIFE
contains information on current earnings, the start and end date of each past job, as
well as the starting salary for each such job. We use this information to re-construct
the earnings history of the individual over the entire life-cycle from the labor market
entry until the year of interview – using linear interpolation in case of missing values.
We then calculate the various hypothetical entitlements of individuals associated with
each exit route.
The variable Age is defined as the age of the individual at the moment of the survey,

taking into account his or her month of birth as compared with the month (s)he was
surveyed. An individual is considered to be employed whenever (s)he self-reports
being in gainful employment at the moment of the survey. We use the specific ques-
tions provided in SHARE that allow us to classify respondents’ employment status

9 Technically, the topping up procedure is slightly different in case of mixed careers including periods of
self-employment – but with the same economic result.
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and identify whether (s)he is a wage earner, self-employed or civil servant.10 Exit from
the labor market is obtained by looking at the status declared in SHARELIFE during
the year that follows the interview year of wave 1 or 2, respectively. Consequently,
retirement at age X is defined as a person putting an end to gainful employment in
this time lapse.11

Our focus is on the retirement behavior of individuals working under the contrac-
tual wage earner scheme – by far the largest system in Belgium. Our sample consists of
all individuals between the ages of 50 and 64 that are working as contractual
wage-earners in either wave 1 or wave 2 of SHARE We pool observations and
treat multiple years of observation for an individual as separate observations. We
exclude self-employed and civil servants as well as retired, unemployed, sick and dis-
abled people from the sample. We also exclude individuals who were not present any-
more in SHARELIFE and for whom we do not have retrospective data. In total our
sample consists of 1,403 observations, whose key characteristics are summarized in
Table 1. The average age is 55 and a large majority of working men and women
are living in couples. The average length of career is 33 years. Figure 5 summarizes
the observed retirement hazards by age and sex for the sample, displaying rather
large spikes at/around the key eligibility ages for men and women. For example,
for women who are observed working at age 59 at the time of the survey, more
than 20% withdraw from work within the following 12 months.

3. Methodology

The previous section illustrated that the retirement income of married individuals is
strongly intertwined, rendering a purely individual approach problematic. However,
the mechanical use of a Stock and Wise (1990) model would precisely do that by con-
sidering each person’s own entitlements as separate from the spouses. The Belgian sys-
tem is a good illustration of the issues that arise: when a spouse has an own pension
that is lower than the spousal supplement of the partner, the spouse would show up
with ZERO income in administrative data (and likely also in surveys), though eco-
nomically speaking the person is collecting benefits – though on the name and the
account of his or her partner.
We propose to revisit the incentive debate by using a couple-based incentive indi-

cator rather than a purely individual one. The way (retirement) benefit systems
takes into account the spouse’s situation has an obvious impact on the household bud-
get constraint and also on the individual’s and the spouse’s work and retirement deci-
sions (see, e.g., Atalay and Barrett, 2016). In many cases, the amount of current and
future retirement benefits is directly related to the household composition and the
employment and income status of the spouse. Blundell et al. (2005) and Cherchye
et al. (2012) illustrated the importance of collective models of labor supply decision-
making at a general level, while Michaud and Vermeulen (2011) worked on the

10 The survey asks what is the current job situation (question ep005) and in case of employment if it is a
wage-earner or a civil servant occupation (question ep009).

11 Notice that the actual time period might be longer or shorter than 12 months depending on the timing of
the interviews in the various waves.
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special case of older workers’ labor supply. Blau (1998), Gustman and Steinmeier
(2000) and Maestas (2001) found evidence of joint retirement, defined as the coinci-
dence in time of spouses’ retirement dates, which could be interpreted as complemen-
tarity in leisure among spouses.

Table 1. Descriptive statistics SHARE sample

All population Men Women

N 1403 751 652
Age 55.0 55.1 54.9
Education

Primary 22.4% 24.5% 20.1%
Secondary 48.2% 47.9% 48.5%
Tertiary 29.4% 27.6% 31.4%

Marital status
Living with a spouse 78.5% 81.8% 74.7%
Living with a partner 4.1% 4.3% 3.8%
Living as a single 17.4% 14.0% 21.4%
Number of children 2.1 2.2 1.9
Children at home 39.4% 48.2% 28.6%

Years career 33.1 36.2 29.5
Wage 30,398€ 37,596€ 22,119€
Average indexed lifetime earnings 22.030€ 27,436€ 15,813€
Health

More than two chronic diseases 25.2% 23.8% 26.8%
Self-rate heath status
Excellent 14.5% 14.4% 15.5%
Very good 30.6% 30.4% 31.2%
Good 44.3% 44.3% 43.9%
Fair/poor 10.6% 10.9% 9.4%

% of exit 7.6% 8.4% 6.6%
Partner/spouse

Age of the spouse/partner 53.3 51.7 55.2
Partner/spouse is employed 53.1% 49.4% 57.7%
Years of career 31.0 25.5 37.6
Partner self-rate heath status
Excellent 10.9% 10.8% 11.1%
Very good 28.3% 30.0% 26.2%
Good 44.9% 44.3% 45.8%
Fair/poor 16.1% 14.9% 16.9%

Partner education
Primary 35.9% 37.2% 34.3%
Secondary 45.7% 42.1% 50.3%
Tertiary 18.4% 20.7% 15.4%

Household financial variables (in EUR)
Household income 60,135€ 64,323€ 55,316€
Total household financial assets 104,749€ 113,733€ 94,417€
Total household real assets 299,845€ 345,723€ 247,081€

Source: Authors’ own calculations using SHARE.
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In this paper we propose a consistent approach, whereby each partner considers
optimizing his or her retirement date in order to maximize household-level resources
taking the other partner’s behavior as given. If the other spouse has not yet retired, we
suppose that (s)he will do so at the earliest possible date, given available retirement
options. We compute retirement incentives explicitly integrating the impact of a part-
ner’s retirement decision on the other partner’s retirement income.12 For ease of nota-
tion, we illustrate our approach below using the case of a married couple of retirees.
Given the eligibility rules described in Section 2, the total couple pension income,
Pcouple, at any given point in time– irrespectively on who is the payment beneficiary
corresponds to

Pcouple =Psingle, individual + Psingle, spouse

+max[max(Psingle, individual, Psingle, spouse)
× 0.25−min(Psingle, individual, Psingle, spouse), 0]

(1)

rather than the mere Psingle,individual or Psingle,spouse. Beyond the case of pure singles,
the latter amounts are also applicable to married couples with one partner retired
and one working.
How does this change of pension concept affect key incentives? As a first indicator,

we define couple pension or SSW as the present discounted value of all future entitle-
ments that a person – or the couple – could have within the context of the various
relevant (early-) retirement programs. For example, the SSW at time t for a single

Figure 5. (Colour online) Retirement hazard rates, by age and sex.
Source: Authors’ own calculations using SHARE.

12 In what follows, we do not consider the impact of other household members.
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individual exiting the labor market through the pension system is given by

SSWt =
∑T

i=t

βi−tπiP
single
i (2)

where β is the intertemporal discount factor and π is the conditional survival probabil-
ity to reach the age i. T is the maximal age at death and Psingle is the pension benefit,
as in equation (1). We assume that the various benefits in payment remain constant in
real terms, broadly in line with the price indexing of benefits in Belgium. The SSW
takes into account the respective survival probabilities13 of the relevant individuals
and a financial discount rate across time (that we fix at 3% real, for illustrative pur-
poses). In the case of a couple, the SSW integrates also spousal and survivor benefits:

SSWt =
∑T

i=t

βi−tπiP
couple
i +

∑T

i=t

βi−t(1− πi)πspousei Si (3)

where S stands for the survivor benefits and πspouse is the spouse conditional survivor
probability. The same calculation is made for the other exit routes and, again, using a
stylized notation, we can summarize the SSW of the couple as the weighted sum of the
SSW of the different retirement income pathways (where q represents the respective
probability weight of the respective pathway).

SSWcouple = qpensionindividualSSW
pension
couple + qunemindividualSSW

unem
individual

+ qdisabindividualSSW
disab
individual + qearlyindividualSSW

early
individual

+ qunemspouseSSW
unem
spouse+ qdisabspouseSSW

disab
spouse+ qearlyspouseSSW

early
spouse

(4)

SSWcouple thus improves on the individual SSW indicator as it integrates both part-
ners’ survival-contingent income streams.
Figure 6 proposes an illustration of the impact of this change in indicators. It com-

pares the individual and couple SSW computed for a sample of Belgian SHARE
respondents, separated by sex. We allocate weights to the different pathways using
administrative records on beneficiaries aged 50–64 in any given year as in Jousten
et al. (2016).14 The graph illustrates that the couple notion leads to a substantial
increase in evaluated financial resources as compared with a purely individualistic set-
ting – and this particularly for women. Women’s SSWindividual is low in line with lower
observed labor force participation and lower hours of work over the lifecycle, as docu-
mented in Aliaj et al. (2016) and Fraikin and Jousten (2016) with survey and admin-
istrative data, respectively. The improvement linked to the use of SSWcouple rather
than SSWindividual is most pronounced for married women, who represent a large
majority (93%) of the cohort under study. Expressed differently, it means that numer-
ous married women are part of rather high income households, even if their own
incomes taken individually would make them look like low income individuals.
The results clearly show the importance of taking spousal and survivor benefits
into consideration when evaluating people’s future income levels.

13 Life tables are taken from the Human Mortality Database.
14 See Appendix 1 for more details on the specific assumptions taken.
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To complete the analysis, we propose couple income and SSW indicators that
include equivalence scales. We use the modified OECD equivalence scale that
assigns a value of 1 to the household head, of 0.5 to each additional adult member
and of 0.3 to each child.15 In our case, this implies that a couples’ total income is
divided by a factor of 1.5 if both partners are alive, and by a factor of 1 in all other
cases. The corresponding curves in Figure 6 document that scaling the SSW at the
couple level has a substantial impact on the resources assigned to an individual.
For women, the effect is most pronounced as a large share of household income
is originating in the work and retirement income of their husbands: equivalized
couple SSW is substantially lower than total couple SSW, but remains higher
than individual SSW. For men, the situation is different, with equivalized couple
SSW dropping to levels similar to the individual –level indicator – a sign that
men’s resources are contributing in a more pronounced way to both partner’s
well-being.
Beyond SSW, the change in our income retirement income variable also affects the

specification of the Option Value (OV) model itself. In the classical OV model (Stock
and Wise, 1990) – and leaving aside survival probabilities for pure notational reasons
– the value (utility) function of an individual when contemplating alternative

Figure 6. (Colour online) Average individual and couple SSW, by age and sex.
Note: Prospective calculation for a sample of individuals aged 50 in wave 1.
Source: Authors’ calculations using SHARE.

15 Household equivalence scales are often used to allocate purchasing power in multi-person household to
individual members, with the specific numeric values for the equivalence scales reflecting different con-
sumption patterns and economies of scale.
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retirement dates at any given time t is specified to be

V single
t|h =

∑h

a=t

(wageindividuala )γ +
∑T

a=h+1

k × (Psingle, individual
a )γ (5)

with h is the last year of work (and thus h + 1 the contemplated retirement age), k a
leisure preference parameter, γ a risk aversion parameter and with an implicit assump-
tion of no life-span uncertainty and no time-discounting for notational simplicity.16

The OV is the difference between the function Vsingle evaluated at the optimal retire-
ment age minus its value upon immediate retirement.
Two major problems arise with this specification of the utility function when consid-

ering the case of couples. First, the specification includes a pension terms that could be
composed of a single or a household pension – with no explicit or implicit recognition
of differing household size. Second, the specification ignores the fact that, particularly
for women, the true incentives might actually play not through one’s own pension
entitlement but rather through changes in the spousal benefit allocated to the partner.
We thus propose a change in the value function to reflect the household dimension.

More specifically, household utility associated with any given retirement date h + 1 for
a worker (evaluated at time t) corresponds to

V couple
t|h =

∑h

a=t

(wageindividuala + qspousew wagespousea + (1− qspousew ))γ

+
∑T

a=h+1

k∗(qspousew (Psingle, individual
a + wagespousea ) + (1− qspousew )Pspouse

a )γ
(6)

where qspousew is the probability that the spouse is still working during the period where
the worker contemplates retiring. If the spouse is already retired, qspousew = 0, which is,
for example, automatically the case as of age 65.
When projecting wages forward, we assume a constant real earnings profile – in line

with the already mentioned assumption of real constancy on benefits in payment. We
consider a Nash-like approach where the individual takes his or her partner’s choice
as given. The household OV indicator corresponds to the difference between the func-
tion Vcouple evaluated at the optimal retirement age of the worker minus its value
upon immediate retirement.
Figure 7 documents the impact of this adaptation for household composition on the

notion of OV for the same population of SHARE respondents as in the previous
graph. It documents that the use of a couple notion lowers the value of the OV indi-
cator – hence reducing the rewards to optimal retirement timing. This is particularly
pronounced for women where the OV values turn more negative than men after age
60. These negative values for individuals aged 60+ means that for numerous married
workers immediate retirement is the most rational choice as any individual gains in
retirement incomes at the individual level are more than offset by losses on the side
of the spouse. These findings further reinforce our previous observation of the

16 We set k equal to 1.5 and γ to 0.75 in line with Dellis et al. (2004).
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relevance of integrating and interacting all benefits (including spousal and survivor
benefits) for evaluating household resources.
Regarding the decrease in the dynamic incentive to retire, several elements are at

play. First, by explicitly recognizing the interaction between spousal benefits, we better
align the computed incentives to the true incentives faced by individuals. Second, couple
and equivalized couple OV indicators better reflect the changing household size across
different states of the world, in two conceptually different ways: while the former takes
a grossing-up approach to including both partners income streams into the utility func-
tion, the second adds a scaling parameter to adjust the income (and hence utility) terms
down to reflect the size of the household benefiting from a given income stream. Third,
integrating the household dimension provides an implicit insurance to the individual,
lowering the risks of suffering from low (or no) income outcomes. This third parameter
hints at the influence of choosing specific utility function parameters – with more risk
aversion leading to flatter profiles. Incentive profiles as a function of age are robust
to changes in the parameter values of k and γ, and to differentiation between the sexes.17

4. Estimation results

The results of probit estimations of labor market exits are presented and discussed
below. The dependent variable takes the value of 1 if the individual is retiring within

Figure 7. (Colour online) Average individual and couple OV, by age and sex.
Note: Prospective calculation for a sample of individuals aged 50 in wave 1.
Source: Authors’ calculations using SHARE.

17 Specifically, unreported simulations using parameter values of k between 1.3 and 1.8, and those of γ
between 0.6 and 0.8 show that the overall profiles remain intact. Details are available from the authors
upon request. We further explored differences in k between men and women, at levels of 1.4 and 2,
respectively, corresponding to mid-points of the values reported in Belloni and Alessie (2013).
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the year. We include the incentive variables of Section 3 as explanatory variables and
we add a series of socio-demographic and economic control variables such as age,
family status, education level, health, household wealth and income indicators of
the individual/couple. Tables 2 and 3 summarize the results of different model esti-
mates by means of the average marginal effect.
Table 2 presents six specifications for a pooled dataset of men and women: two for

individual, couple and equivalized couple indicators each. We differentiate according
to the way age is introduced: linear or through dummies. The first columns present
specifications in the spirit of Dellis et al. (2004) and Gruber and Wise (2004) and
reveal a strong and positive income effect, contrary to the findings of most contribu-
tors to this latter publication. As pointed by Belloni and Alessie (2009), it highlights
the importance of having good quality data and careful imputation of transition.
Previous studies for Belgium rely on administrative data that – though rich in some
technical information - were likely not rich enough on other dimensions to correctly
estimate the key parameters (e.g., wealth indicators).
The key results are not dependent on the age specification and are qualitatively

similar. The coefficients of the age dummies are not reported here but are all
non-significant except for the age 64 – which corresponds to an exit at the normal
retirement age. For the rest, our estimates are consistent with previous findings
with a negative effect of tertiary education and a strong positive effect of net financial
wealth. Having an active spouse has a strong negative effect on retirement probabil-
ities, lending support to the joint retirement hypothesis. Regional and health controls,
as well as net real assets play no significant role.
Columns 3–6 replicate the same exercise for couples and equivalized couples, with

broadly similar results for OV, SSW, and other key indicators. SSW seems to play a
significant explanatory role in retirement decisions. Noticeable changes in the couples-
specifications include a more powerful role of the ‘female’ dummy, which indicates
that male and female incentives are likely different, and also differently affected by
the use of broader couple-based incentive indicators. Column 6 further reveals that
the equivalized couple specification has the advantage of better identifying the role
of per capita household resources for the retirement decision – with the stronger mar-
ginal effect largely outweighing the underlying rescaling of income (and hence indir-
ectly of SSW).18

In Table 3 we separate the sample by sex and re-estimate the previous models using
linear age specification by sex. In line with Dellis et al. (2004), we find differences
between the sexes. Contrary to these authors, we consistently find no significant
role of social security incentive variables across all specifications for men- a finding
that is very robust even to numerous robustness checks. For women, the OV and
SSW indicators continue to play an important role, like in the pooled estimations
reported in the previous table. Expressed differently, it looks like the pooled regres-
sions’ findings of OV and SSW effects are mostly driven by women.
Men’s retirement decisions are mostly a function of age, education and wealth

levels, factors that play no or little role for women. Marital status and spousal activity

18 Results turn out to be insensitive to plausible changes in the parameter values of k and γ.
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Table 2. Option value – probit – marginal effects

Individual incentives Couple incentives Couple incentives (equivalized)

Age dummies Linear age Age dummies Linear age Age dummies Linear age

Option value/
1,000

−0.0097 (0.0045)** −0.0109 (0.0046)** −0.0106 (0.0041)*** −0.0097 (0.0040)** −0.0119 (0.0044)*** −0.0112 (0.0044)**

SSW/10,000 0.0080 (0.0031)** 0.0085 (0.0032)*** 0.0032 (0.0016)** 0.0031 (0.0016)* 0.0051 (0.0027)* 0.0048 (0.0027)*
Age – 0.0076 (0.0034)** – 0.0055 (0.0035) – 0.0062 (0.0033)*
Female −0.0260 (0.0189) −0.0261 (0.0193) −0.0463 (0.0191)** −0.0467 (0.0194)** −0.0462 (0.0190)** −0.0463 (0.0193)**
Secondary ed. −0.0198 (0.0191) −0.0163 (0.0192) −0.0170 (0.0196) −0.0142 (0.0193) −0.0182 (0.0195) −0.0154 (0.0193)
Tertiary ed. −0.0451 (0.0246)* −0.0481 (0.0255)* −0.0443 (0.0249)* −0.0467 (0.0252)* −0.0455 (0.0248)* −0.0479 (0.0253)*
Health less than
very good

0.0164 (0.0136) 0.0156 (0.0139) 0.0164 (0.0136) 0.0153 (0.0138) 0.0162 (0.0135) 0.0151 (0.0138)

Partner 0.0438 (0.0364) 0.0496 (0.0372) 0.0311 (0.0380) 0.0375 (0.0394) 0.0514 (0.0373) 0.0570 (0.0383)
Married 0.0067 (0.0255) 0.0056 (0.0260) −0.0132 (0.0304) −0.0127 (0.0303) 0.0011 (0.0271) 0.0012 (0.0270)
Spouse activity −0.0532 (0.0264)** −0.0479 (0.0275)* −0.0480 (0.0262)* −0.0458 (0.0275)* −0.0492 (0.0262)* −0.0474 (0.0275)*
Spouse health less
than very good

−0.0244 (0.0183) −0.0185 (0.0184) −0.0168 (0.0182) −0.0159 (0.0182) −0.0182 (0.0181) −0.0171 (0.0182)

Financial assets 0.0009 (0.0003)*** 0.0009 (0.0003)*** 0.0009 (0.0003)*** 0.0009 (0.0003)*** 0.0009 (0.0003)*** 0.0009 (0.0003)***
Real assets −0.0002 (0.0002) −0.0002 (0.0002) −0.0002 (0.0002) −0.0003 (0.0002) −0.0002 (0.0002) −0.0002 (0.0002)
Flanders 0.0155 (0.0177) 0.0184 (0.0177) 0.0086 (0.0177) 0.0097 (0.0178) 0.0081 (0.0178) 0.0092 (0.0178)
N 1,403 1,403 1,403 1,403 1,403 1,403

Note: Coefficients are the average of marginal effects. Standard errors in parentheses.
*p < 0.1, **p < 0.05, ***p < 0.01. All regressions include control for net wage and lifetime earnings for the individual and for the spouse as well as squared
of these variables and the interactions of these. Financial and real assets are also equivalized in the ‘equivalized’ regressions.
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Table 3. Option value – probit by sex – marginal effects

Men Women

Individual (total) Couple (total) Couple (equivalized) Individual (total) Couple (total) Couple (equivalized)

Option value/1,000 −0.0018 (0.0062) −0.0023 (0.0050) 0.0012 (0.0056) −0.0225 (0.0092)** −0.0166 (0.0065)** −0.0219 (0.0078)***
SSW/10,000 0.0039 (0.0048) 0.0023 (0.0027) 0.0041 (0.0047) 0.0093 (0.0051)* 0.0046 (0.0021)** 0.0081 (0.0035)**
Age 0.0170 (0.0051)*** 0.0161 (0.0049)*** 0.0185 (0.0047)*** −0.0001 (0.0047) −0.0017 (0.0042) −0.0022 (0.0040)
Secondary ed. −0.0182 (0.0297) −0.0197 (0.0292) −0.0197 (0.0292) −0.0405 (0.0246)* −0.0372 (0.0230) −0.0397 (0.0228)*
Tertiary ed. −0.0757 (0.0368)** −0.0787 (0.0371)** −0.0788 (0.0370)** −0.0188 (0.0323) −0.0178 (0.0295) −0.0192 (0.0298)
Health less than very
good

0.0098 (0.0203) 0.0109 (0.0204) 0.0105 (0.0203) 0.0351 (0.0202)* 0.0426 (0.0201)** 0.0429 (0.0204)**

Partner 0.0640 (0.0717) 0.0549 (0.0782) 0.0777 (0.0668) 0.0399 (0.0449) 0.0302 (0.0445) 0.0557 (0.0445)
Married 0.0489 (0.0594) 0.0439 (0.0629) 0.0579 (0.0535) −0.0235 (0.0291) −0.0835 (0.0375)** −0.0681 (0.0311)**
Spouse activity −0.0286 (0.0329) −0.0248 (0.0307) −0.0191 (0.0310) −0.1023 (0.0630) −0.0988 (0.0697) −0.1040 (0.0673)
Spouse health less
than very good

−0.0239 (0.0240) −0.0217 (0.0243) −0.0243 (0.0242) −0.0245 (0.0289) −0.0056 (0.0272) −0.0074 (0.0271)

Financial assets 0.0016 (0.0005)*** 0.0017 (0.0005)*** 0.0017 (0.0005)*** 0.0004 (0.0007) 0.0001 (0.0006) 0.0001 (0.0006)
Real assets −0.0008 (0.0005) −0.0010 (0.0006) −0.0009 (0.0006) 0.0005 (0.0004) 0.0005 (0.0004) 0.0005 (0.0004)
Flanders 0.0436 (0.0275) 0.0413 (0.0269) 0.0419 (0.0271) −0.0165 (0.0214) −0.0327 (0.0228) −0.0347 (0.0229)
N 751 751 751 652 652 652

Note: Coefficients are the average of marginal effects. Standard errors in parentheses.
*p < 0.1, **p < 0.05, ***p < 0.01. All regressions include control for net wage and lifetime earnings for the individual and for the spouse as well as squared
of these variables and the interactions of these. Financial and real assets are also equivalized in the ‘equivalized’ regressions.
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indicators play no significant role for men, while they are strongly (negatively) sign-
ificant for women. The strong negative effects of marital status is consistent with a
view of the women as the secondary earner in the couple, having a much larger degree
of freedom to choose the ideal retirement date for the couple. While male decisions
seem to be mostly a function of exogenous factors, such as age, likely linked to the
work environment in which they operate, their spouses have a much larger ability
to fine-tune retirement in line with financial incentives, but also in line with their
own perceived health situation and their spouses’ retirement decisions. Both types
of couple estimations seem to capture these phenomena. In addition, equivalized cou-
ple indicators still keep their conceptual edge regarding the effect of household
resources SSW over the simple couple indicator as for results in Table 2.

5. Conclusions

In the present paper, we studied retirement incentives on a sample of Belgian wage
earners. We proceeded in three steps. First, we outlined some conceptual weaknesses
of classical estimations using Stock and Wise (1990) option value methodology when
applied to household types other than singles. We proposed methodological exten-
sions to the baseline modeling of incentive indicators to better reflect the respective
incentives faced by singles and couples. For couples, a key and often ignored dimen-
sion is the inclusion of the partner’s benefits in assessing the level of well-being, as well
as the crossed effects of one partner’s behavior on the other’s entitlements.
We derive two key sets of results. First, the introduction of modified incentive indi-

cators for couples leads to substantial changes not only in terms of indicators of
expected future income, but also in terms of dynamic retirement incentives. For
numerous women, this broader view on entitlements leads to less work incentives –
a contrast to previously estimated positive ones.
Second, we find empirical evidence of strong differences between the sexes. Using

SHARE data from Belgium, probit models of retirement consistently reveal social
security incentives playing a significant role for women, but not for men. For
women – contrary to Gruber and Wise (2004) and others – our estimates further
show an intuitively signed income effect of SSW that plays particularly strongly
when using indicators relying on household equivalence scales.
Our results show that a more comprehensive approach to retirement incentives is

warranted, particularly for couples. Our findings are consistent with a view that
male labor market activity is largely of the primary-earner type, more strongly driven
by exogenous factors with relatively little room for adjustment. Female labor market
attachment is shown to be more heavily influenced by endogenous factors such as
retirement incentives, self-perceived health and the partner’s activity decision.
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Appendix 1

Wage earners face three broad pathways to retirement: old-age pensions; unemploy-
ment and early retirement; sickness and disability. We cannot observe each indivi-
dual’s correct eligibility as it is a function of both worker and employer
characteristics, such as information on periods of work, sector of work, etc.
As in Jousten et al. (2016), we use weights based on observed exit patterns in the

wage-earner population as a whole. More specifically, for each year of observation
we use the share of the population for the age group 50–64 that is benefiting from
unemployment, early retirement, disability benefits. Old age pension takes the
residual such that the sum of the weights is equal to one. The choice of the 50–64
retirement-window is motivated by the fact that it corresponds to the main window
of opportunity for retirement in Belgium.
The choice of a stock indicator of inactivity over an entire age range rather than a

flow indicator by age is motivated by the fact that observed flows would either grossly
over or under-estimate true eligibility for the individual retirement pathways depend-
ing on which assumption would be taken regarding those not retiring. An illustrative
example might help illustrate the point. Consider the (extreme) example of a

Figure A1. Pathways to retirement – male wage-earners, age 50–64 (%).
Source: INAMI, ONEM, ONP, Belgostat. Note: The denominator is the number of
individuals in the same age group who were covered under the wage-earner regime and
are currently inactive. The numerator is the split of these people across the various social
security programs in the age group 50–64.
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monotonous 1% of the total population retiring each year through the unemployment
channel, and a further 1% through the disability channel over the age span 50–64. At
age 50, taking our stock indicator, we would weigh retirement pathways as 15% on
unemployment and disability each, and 70% on old-age retirement. Using a flow indi-
cator, the respective weights would be 50/50/0% or 1/1/98% for unemployment/dis-
ability/old-age-pension respectively depending on whether we allocate the
remaining 98% of non-movers to an early exit pathway or not.

Figure A2. Pathways to retirement – female wage-earners, age 50–64 (%).
Source: INAMI, ONEM, ONP, Belgostat. Note: The denominator is the number of
individuals in the same age group who were covered under the wage-earner regime and
are currently inactive. The numerator is the split of these people across the various social
security programs in the age group 50–64.
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