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Chapter 1

General Introduction



2 CHAPTER 1. GENERAL INTRODUCTION

1.1 Background and motivation

The conversation surrounding social security systems has grown in scope
over the past years. Its financial sustainability has been a long-standing
issue, particularly with the grow in longevity and the baby boomer gener-
ation reaching retirement age, putting the funding of these systems at risk
in many countries. This topic has been extensively debated and analyzed
over the years (European Commission, 2012, 2024; Grech, 2013; Interna-
tional Monetary Fund, 2014). However, more recently, other concerns such

as inequality and adequacy have come to the forefront as well.

In general, the topic of inequality has been increasingly coming into
focus in academia, politics, and the public discourse for quite some time.
More and more studies highlight social, economic, and health disparities,
and political debates are increasingly centered on questions of fair distri-
bution of resources. Several factors may explain this shift: on the one
hand, globalization and technological change have led to growing income
and wealth gaps, making inequality more visible. On the other hand, so-
cial media and a more connected public help expose and discuss injustices
more quickly. Moreover, economic crises, such as the 2008 financial crisis
or the Covid pandemic have affected individuals differently, exacerbating

existing inequalities and increasing the pressure to address these issues.

This increasing interest in inequality is also evident when it comes
to retirement. Growing attention is being paid to disparities in pension
entitlements and income security among retirees. Because older individuals
often rely on transfers from public social security systems, they are highly
dependent on how these systems are designed and therefore constitute a
particularly vulnerable group. Governments are thus closely scrutinized

for their ability to safeguard the well-being of older citizens and to address



social inequalitied]

Public pension systems include a range of features designed to en-
sure adequate income in old age. Mechanisms such as minimum pension
thresholds, survivor’s pension, and pension credits for career interruptions
play a key role in this regard. Beyond securing basic living standards,
these measures also help to alleviate income disparities among retirees by
providing a safety net for vulnerable groups and mitigating the cumulative
effects of lifetime inequalities. In this way, pension systems function not
only as instruments for retirement income, but also as tools for promot-
ing social equality in the final stage of the life course. As a result, the
Gini coefficient among retirees is slightly lower compared to that of the

working-age population in most EU countries, reflecting reduced income
inequality in older age (SPC and DG EMPL, 2024).

Across the EU, the extent and nature of redistributive elements vary
significantly among pension systems, influencing how effectively inequali-
ties are addressed. Some countries have more comprehensive mechanisms
to reduce disparities, while others are less progressive. Belgium stands out
as having one of the most progressive pension systems according to the
OECD progressivity indexEL despite the fact that pensions are fundamen-
tally earnings-related (SPC and DG EMPL, 2024).

!The Belgian Commission for Pension Reform 2020-2040 (2014) emphasizes that the well-being of
older individuals depends not only on the pension system, but also on a broader set of factors, including
access to and quality of healthcare and long-term care, housing policies, opportunities for social and
community engagement, and the extent to which society values the contributions and participation of
older people. In 2013, the Belgian government established the Belgian Commission for Pension Reform
2020-2040, composed of twelve experts from diverse ideological and disciplinary backgrounds, including
law, economics and sociology. The Commission was tasked with reflecting on the overall structure of the
pension system and exploring reforms that could enhance its social and economic sustainability over the
medium to long term.

2The OECD progressivity index attributes a score of 100% to a pension system based solely on a
universal basic scheme, whereas a system in which pension entitlements are fully proportional to lifetime
earnings receives a score of 0%. Belgium ranks 4th among the most progressive pension systems, behind
Norway, Denmark and Czechia. The index lies above 50% for those countries, meaning that less than
half of the income inequality experienced over a lifetime is reflected in pension benefits (SPC and DG
EMPL, 2024).
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Indeed, Belgium performs better than the EU average in terms of
income inequality among retirees, with the highest-income quintile of peo-
ple aged 65 or over receiving an income about three times higher than
the lowest-income quintile in 2024. For the EU as a whole, this ratio lies
at around 4. However, when it comes to the adequacy of pensions, Bel-
gium falls below the EU average. The aggregate replacement ratio, which
measures the ability to maintain pre-retirement earnings after retirement,
remains lower than in many other EU countries (SPC and DG EMPL,
2021). This indicates that Belgium’s pension system, while effective at
reducing inequality, offers less capacity to preserve income levels in retire-

ment compared to the EU average.

Figure presents the evolution of income inequality among those
aged 65+ and the working-age population in Belgium and the EU us-
ing the income quintile share ratid®| as a measure. It shows that income
inequality among older adults in Belgium has fluctuated over time, par-
ticularly between 2008-2012 and 2020-2023. However, no clear long-term
trend can be observed. In contrast, the EU average displays a more stable
trend. Moreover, inequality among the older population in Belgium was
initially lower than among the working-age population, but recent trends
reveal a shift. While inequality among the working-age population has
shown a steady decrease in recent years, inequality among older adults
has remained volatile, moving in both directions. As a result, by 2022 the
inequality levels of the two age groups had converged and are now broadly

similar.

While the different economic crises mentioned could explain some of
the fluctuations in income inequality among Belgium’s older population,

other factors such as the various reforms implemented in the social se-

3The income quintile share ratio (S80/S20) measures the ratio of total disposable income received by
the top 20% of the population to that received by the bottom 20%. The higher the ratio, the higher the
inequality.



Figure 1.1: Income quintile share ratio
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curity system may also have contributed. Reforms in retirement systems,
even if driven primarily by concerns of financial sustainability or efficiency,
often entail redistributive effects, as different groups experience them or
respond to them in distinct ways. Such reforms influence both the benefits
available to retirees and their labor market behavior, potentially affecting
their retirement decisions. Such shifts in retirement patterns and income
support may affect inequalities in old age in ways that may be unintended
or unforeseen. Recognizing these effects is crucial for policymakers, espe-
cially in the current context of population ageing and rising life expectancy,

which are driving widespread pension system adjustments.

Despite the presence of numerous redistributive mechanisms in Bel-
gium’s pension system and a lower level of income inequality among re-
tirees, certain profiles continue to lag behind, indicating a ”structural in-
capacity of the pension system to deal with certain life courses” (SPC and
DG EMPL, 2021, p.12). In particular, women face lower pension entitle-
ments compared to men, often due to their incomplete careers, which are

frequently interrupted by caregiving responsibilities. This leaves women
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more vulnerable to financial difficulties in retirement. Even though the
gender pension gap is shrinking as younger cohorts of women participate
more extensively in the labor market, the gap persists. The subject has
gained significant attention in recent yearsﬂ, highlighting these disparities

in retirement benefits between men and women.

Public pension systems influence far more than income in old age.
By shaping financial security, they also affect key non-monetary dimen-
sions of later life, including health outcomes and social inclusion. These
dimensions are crucial as well when discussing decent ageing, as wellbeing
encompasses more than income alone and includes a broader set of factors
that determine quality of life. In Belgium, inequalities in overall wellbeingf’
are larger than inequalities in income, largely reflecting substantial dispar-
ities in health (Decancq and Panagamuwa Gamage, 2024). The design
of pension systems — and reforms to them — can have important impli-
cations for these broader dimensions of wellbeing, particularly for health.
Adequate and stable pension income can reduce financial stress, enable
access to healthcare and nutritious living conditions, and support active
participation in social and community life. Moreover, the pension system
directly shapes the timing and intensity of individuals’ work trajectories
by setting the legal retirement age and eligibility conditions for retirement;
it therefore affects older individuals’ health beyond its indirect effects via
income. Through these channels, pension systems play a central role not
only in economic security but also in structuring health inequalities and
shaping the overall wellbeing and quality of life of older individuals. Tak-
ing these broader impacts into account is essential for understanding the

full consequences of pension policies in Belgium.

4MIGAPE (Mind the Gap in Pensions) is an international research initiative supported by the Euro-
pean Union’s Rights, Equality and Citizenship Programme, with the goal of enhancing the understanding
of the gender pension gap. In 2024, it was also a central issue during Belgium’s Presidency of the EU.

5The authors measure wellbeing using five dimensions: income, health, unemployment, and percep-
tions of crime and pollution. Their analysis is conducted on the general Belgian population and does
not specifically focus on older individuals.



It is evident that the issue of disparities in retirement is particularly
relevant today, in a context of growing awareness of inequalities and demo-
graphic changes, which have prompted ongoing pension reforms with dis-
tributional consequences. This highlights the need for a closer examination
of the relationship between pension system design and income inequality
in later life, in order to understand how policy choices shape outcomes for

different groups of retirees.

1.2 Thesis outline

The objective of this thesis is to analyze the Belgian public pension sys-
tem in relation to inequality. Pension systems worldwide vary in how
pensions are calculated, including the extent and nature of redistributive
features included to mitigate inequality and provide a more adequate pen-
sion for everyone. Given that Belgium implements numerous redistributive
mechanisms, it presents an interesting case study to explore how specific
elements within the pension system contribute to redistribution. In addi-
tion to examining the current system, this thesis also explores the effects
of past reforms and the impact of potential future reforms on inequality.
Furthermore, this thesis also touches upon the issue of health inequalities
among retirees as well as the rise in the use of disability insurance to exit
the labor market. Through this examination, the aim is to gain a deeper
understanding of the impact of the social security system on inequality at

old age.
Chapter [1] comprises the general introduction.

Chapter [2 lays the foundation for the present work by providing an
overview of the Belgian social security system applied to wage-earners that

is relevant for the study of retirement. It introduces the regulations of the
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current system with a focus on the redistributive aspects, and the evolu-
tion of the system over time since the early 2000s. For this, the four main
exit pathways into retirement are considered: exit via the old-age pension
program, the conventional early retirement program, the unemployment
insurance program and the disability insurance program. Additionally, a
distinction is made between individual and derived pension rights. This
is particularly important when addressing the issue of gender inequality.
Even though the present work focuses on wage-earners, the key compo-
nents of the social security system applied to self-employed and civil ser-
vants is outlined as well and compared to the functioning of the system
for wage-earners, in order to provide a more complete outline of the Bel-
gian social security landscape. Since inequality and pension adequacy is
the central theme of this work, the social assistance program dedicated
to the older population — the GRAPA — is also addressed. By outlining
these essential elements, this chapter equips the reader with the necessary

understanding to follow the analyses presented in the subsequent chapters.

Chapter [3] examines the past, aiming to extract valuable lessons by
exploring the effect of past social security reforms on income inequality in
old age. For this, two separate effects are distinguished: The mechanical
effect considers the change in inequality and expected benefit levels due to
the reforms for a fixed retirement age distribution. The behavioral effect
accounts for the endogenous change caused by changes in the incentives to
work. Moreover, differentiated mortality rates are considered for different
social classes, showing the importance of these variations in life expectancy
when analyzing inequality. This retrospective analysis offers valuable in-
sights into how past decisions and policies have shaped current disparities.
The conclusions drawn remain relevant for shaping effective policies that

tackle inequalities and promote a more equal future.



Chapter 4| focuses on the current system and studies the gender
dimension. The purpose of this chapter is to analyze how the various re-
distributive corrections implemented in the Belgian public pension system
impact gender inequality, a well-known issue that receives increasing at-
tention. This chapter provides understanding in how the public pension
system helps reduce income inequalities that arise in both the labor mar-
ket and the private sphere prior to retirement. Moreover, special emphasis
is placed on the variability of the gender pension gap depending on the
assumptions made regarding the attribution of the household supplement
as well as the income concept used for the calculation. The gender pen-
sion gap is a complex phenomenon that depends heavily on assumptions.
A comprehensive analysis and sensitivity check of different assumptions
is therefore crucial in order to obtain a more accurate picture of gender

inequality in the Belgian pension system, which this chapter provides.

Chapter |p| attempts to improve pension adequacy and inequality in
old age without placing an additional burden on the economy. It analyzes
the impact of three potential reforms on different measures of inequality
and adequacy, while keeping pension expenditure fixed. Furthermore, the
effect is examined by marital status and gender to analyze whether the
reforms support individuals that are considered as more vulnerable in the
current system. This forward-looking approach seeks to identify strategies
that could enhance the social security system, aiming to improve equality

and provide better support for the vulnerable.

Chapter [0] sets the focus on health inequalities among Belgian re-
tirees. Past pension reforms, which centered on raising the legal retire-
ment age while scaling back the system’s overall generosity, may have had
unequal health effects on poorer individuals compared to their richer coun-
terparts, thereby raising concerns about widening health inequalities. Us-

ing three complementary descriptive approaches, this chapter looks at the
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trends in socio-economic health disparities over the last 20 years and pro-
vides an exploratory perspective on their potential alignment with broader

pension policy developments.

Chapter [7]| investigates the growing use of the disability insurance
(DI) as a pathway into retirement and assesses the extent to which past
social security reforms have contributed to this development. Given that
the increase in DI exits is substantially more pronounced among women
than among men, a central objective of the chapter is to shed light on
the underlying gender differences and to explore the broader question of
whether men and women may differ in their responses to social security
reforms. The analysis employs regression analysis alongside a Fairlie de-
composition, in order to quantify how much of the observed gender gap
and the sharp rise in DI exits over time among women can be attributed

to observable characteristics.

Chapter [§] summarizes the main findings of this study, discusses cer-

tain limitations and suggests potential avenues for future research.

Note that this thesis focuses on the first pillar of the pension system
— public pensions — while setting aside the second and third pillars, namely
occupational and private pensions. This choice is motivated by an interest
in understanding how the government seeks to mitigate cumulative lifetime
disparities through the public pension system and in gaining a deeper
insight into the role of social security in shaping inequality in old age.
Focusing on the first pillar, however, provides only a partial picture of
inequality in later life, as it excludes other retirement income sources as

well as disparities in wealth and income from capital.

Concentrating solely on public pensions carries the risk of underes-
timating overall inequality. In Belgium, wealth is far more concentrated

than income, leading to a markedly unequal distribution of capital income
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(OECD, 2024; Kuypers, 2024; De Mulder et al., 2024). Occupational
and private pensions are unevenly spread across sectors, income groups,
and gender, contributing to higher overall inequality in retirement income
(INASTI, 2023; OECD, 2025). In this sense, the dissertation captures the
more redistributive component of old-age income provision while leaving
out the most unequal ones. Nonetheless, public pensions remain the pri-
mary source of income for retirees in Belgium (OECD, 2019), meaning
the analysis still addresses the most significant element of income in re-
tirement. These considerations are important to keep in mind throughout

this thesis.
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2.1 Introduction

This chapter provides an overview of the social security system in Belgium,
focusing on aspects relevant to the study of retirement, and equips the

reader with the necessary background for the analyses that follow.

The Belgian pension system distinguishes between three main schemes:
those for wage-earners, the self-employed and civil servantg'l Since the fo-
cus of this thesis is on wage-earners, the discussion in this chapter will
primarily center on that system. Section covers this and places a par-
ticular emphasis on the redistributive features of the system, while also
providing an overview of the main reformsﬂ For the sake of completeness,
the other two schemes will be briefly discussed in Section [2.3], with particu-
lar attention to the main differences compared to the wage-earners’ system.
Given that the theme of this thesis concerns inequality and pension ad-
equacy, Section [2.4] introduces the GRAPA, a social assistance program

aimed at supporting the older population.

Before delving into the details of the functioning of the pension sys-
tem, it is important to acknowledge the role of social partners in shaping
pension policy and reforms, as they constitute a key feature of the Bel-
gian system’s governance and evolution. Belgian pension policy is not
determined solely through legislative action but is deeply embedded in a
framework of corporatist negotiation, where trade unions and employer
organizations play a central role in shaping reforms. This results in a pat-
tern of negotiated reform, where major policy changes are rarely imposed

unilaterally but instead reflect compromises between competing interests,

!The wage-earner pension scheme is the largest one. It follows the self-employed scheme and then the
civil servant scheme. In 2025, 54% of pensioners receive a pension from the wage-earner scheme; 20%
from both the wage-earner and self-employed scheme; 12% from both the wage-earner and civil servant
scheme; 8% from the civil servant scheme; 4% from the self-employed scheme; and 2% from all three
schemes. (Pensionstat, 2025).

2For a detailed presentation of reforms in the last decades in Belgium, see Fraikin et al. (2021) and
Fraikin et al. (2025).
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most notably the tension between budgetary pressures and social protec-
tion objectives. This institutional setting helps explain the gradual and

incremental pace of pension reforms in Belgium, as well as their direction.

2.2 Structure, redistribution, and reforms in the Bel-

gian public pension system for wage-earners

In Belgium, there are four main exit routes into retirement for wage-
earners: the old-age pension (OAP), the unemployment insurance (UI),
the conventional early retirement (CER) and the disability insurance (DI).
The following sections outline each of those exit routes as applicable in 2025
and reviews the reforms introduced in the various systems since 2005, with
a focus on their redistributive features. Figure [2.1] summarizes this infor-
mation and presents the timeline of reforms implemented in each of these

systems.

For completeness, it is important to mention that the rules and re-
forms presented are those applicable to a standard worker not benefiting
from any preferential regimes. As discussed by Fraikin et al. (2021), the
Belgian social security system is quite complex both in terms of institu-
tions and rules. Some categories of workers (pilots, mine-workers, etc.) are
given a preferential treatment by law. Others have special rules granted
by collective bargaining agreements, this is particularly true for access to
early retirement systems. As the data used for this thesis does not allow a
more accurate reflection of preferential rules, the headline system is used
as an approximation. This should be kept in mind when examining the

analyses in the subsequent chapters.
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Figure 2.1: Timing of reforms
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2.2.1 Old-age pension

The old-age pension system (OAP) is the main public social security
scheme and covers workers from the private sector and the contractual staff
of the public sector. It is financed by social security contributions from
employers and employees as well as various earmarked taxes and transfers
from the general (federal) budget. The system works on a pay-as-you-go
basis. A worker can earn individual pension rights based on his/her own
career and derived pension rights which originate from the (ex-)spouse’s

career. In the following, both types of pension rights are outlined.

Individual pension rights

The pension amount is based on the earnings history. In order to receive
full benefits, a career of 45 years is required for both men and women. At
first sight, the system looks proportional: the yearly pension benefit cor-
responds to 60% of the average yearly gross wage over the best 45 years of
the career. In practice, a series of distributional elements are implemented

that make the system effectively substantially more progressive.

First, certain periods of inactivity are assimilated to working pe-
riods and are credited at the last real wage in the pension calculation
even though no contributions are paid during these spells. This concerns
periods on replacement income such as for involuntary unemployment,
conventional early retirement, illness and disability, work accidents and
occupational illnesses, maternity and paternity leave, career breaks due to
parental leave, palliative care, medical assistance and family care. Periods
of absence from work without replacement income are not considered in

the pension calculationP]

3However, in certain circumstances, they are still taken into account when determining if the person
is eligible for early retirement, as it is the case for interruptions to raise a child under the age of 6.
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Second, a higher replacement rate of 75% is applied in certain cir-
cumstances. This is the case if the individual has a dependentﬁ spouse who
did not build up any or only small pension entitlement by himself/herself.
The higher rate is applied to offer a more adequate pension to such house-
holds and is 25% higher than the normal replacement rate (75% instead
of 60%). But it is subject to an earnings test of the spouse. The spouse’s
pension may not exceed the difference between the individual’s retirement
pension at the household rate and the pension at the single rate. In case of
benefits lower than this difference, the spouse’s pension is deducted from
the individual’s pension calculated using the household rate. Being legally
married is a prerequisite; simply cohabiting, even if legally recognized,

does not entitle a retiree to the household rate.

Third, for past earnings, there are (indexed) floors’| and ceilings
which ensure that the pensionable earnings are within a certain — effec-
tively ever more rather narrow — range. They are indexed to the consumer
price index (CPI). The floors are further adapter to the career fraction. In
addition, there were occasionally a discretionary increase in the earnings
ceiling to correct for a lack of real wage indexation. For certain types of

assimilated periods the ceiling was lowered in 2007 and 2012.

Fourth, there is a minimum level for pension|that is applied if certain

4When referring to a dependent spouse, it indicates an individual with minimal or nonexistent lifetime
earnings, resulting in limited or no pension entitlements accrued independently. Despite this, the person
may have been engaged in unpaid work or sporadic paid employment, including during the partner’s
pension collection period.

5The earnings floor is only applied if a person proves a minimum career of 15 years as wage-earner
with an intensity of at least 104 full-time days per year. As of 01/02/2025, it amounts to EUR 32764.09.

SFor earnings in 2025, the normal ceiling is set to EUR 82608.94. Since 2007 a lower ceiling is applied
to certain assimilated periods which amounts to EUR 74513.68 in 2025. The “minimum” ceiling exists
since 2012 and is applied to long-term unemployment periods and time spent in CER. It is equal to EUR
32764.09 in 2025.

"In 2025 the minimum pension amounts to EUR 21705.29 for a full career. If the pensioner has a
dependent spouse, the amount increases to EUR 27123.07. To be eligible for the minimum pension,
the worker has to prove a career as wage-earner and/or self-employed that amounts to at least 2/3 of
a full career, with each year containing at least 208 working days. Moreover, since 2025, the worker
needs to have actually worked 5000 days over the course of her /his entire career, no matter under which
employment status. Special rules apply to part-time workers and mixed careers.
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career conditions are met. It is indexed using the CPI and further adapted
to the career fraction. Occasional increases have allowed the minimum
pension to grow faster than the average pension, leading more and more

towards a flat-rate benefit.

Past earnings and the pension benefits are both indexed using the
health index. Since the health index is in fact a slowed-down version of
the CPI, this leads to a double loss for the pensioners. For past earnings,
longer careers are penalized as the health index fails to mirror real wage
growth. For pensions in payment, pensioners are not entirely shielded
against inflation either. In addition to automatic indexation, pensions in

payment may be further increased through the welfare envelopd]

The statutory eligibility age (SEA) is currently 66 years for both
men and women. For women, the SEA had been gradually increased from
the age of 60 before July 1 1997 to 65 as of January 1 2009, broadly in
3-year steps (61 as of July 1 1997, and 62, 63, 64 and 65 respectively as
of January 1 2000, 2003, 2006, and 2009) — aligning it with the system for
men’l The SEA then rose to 66 in 2025 and is scheduled to reach 67 in

2030 for both men and women.

If certain career conditions are satisfied, it is possible to retire before
the SEA. From 2004-2012, the early eligibility age was equal to 60. From
2013 on, it has increased by half a year each year and stands at 63 since
2018. The minimum career in order to be eligible for early retirement has

increased as well over the years. In 2004, a minimum career of 34 years

8The welfare envelope (enveloppe bien-étre / welvaartsenveloppe) is a budgetary mechanism allowing
for periodic increases in social benefits, including pensions, beyond automatic indexation. This is done
to ensure that income-replacement benefits evolve in line with general prosperity and do not lag behind
wage developments (Moscufo, 2026). It is allocated within the framework of social concertation between
the government and the social partners, meaning that trade unions and employer organisations play a
central role in determining its distribution and use. As such, it reflects the embedded role of social
partners in shaping the level and evolution of pension generosity in Belgium.

9With the increase in SEA, the full career requirement also increased for women from 40 to 45 in
similar steps, now matching the requirement for men.
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was necessary to be eligible. This has increased since then and ended up
at 42 career years in 2019. However, for individuals with very long careers,

it is still possible to retire at age 60.

In the Belgian OAP system, benefits are not actuarially adjusted if
they are claimed before the SEA. This means that if a full career of 45
years is reached, the individual has right of full benefits. Early claiming
only causes lower benefits if the career remains incomplete, but no further

reductions are undertaken.

When working beyond the SEA, benefits can increase further even
if a full career is reached. Because the pension calculation uses the most
advantageous career years, low-earning years are effectively replaced by
higher-earning ones. In addition, a pension bonus was introduced in 2007
that increased benefits by a fixed amount if the individual worked past a
certain age or career length. This bonus was again abandoned in 2015.

Since 2024, a revised bonus is reinstated, which is replaced as of 2026.

Once the OAP is claimed, work is still possible. However, such earn-
ings are in principle subject to an earnings test and benefits are withheld if
earnings surpass a certain threshold. Since 2015, no earnings test applies

to workers above the SEA or with a career length past 45 years.

Derived pension rights

Next to individual pension rights, an individual can have derived pension

rights which originate from the ex-spouse’s or the deceased spouse’s career.

First, the divorcee’s pension is a benefit calculated using the ex-
spouse’s income earned during the marriage. The calculation method is
the same as for the individual pension benefit except that only 62.50%

of the ex-spouse’s earnings are taken into account. Moreover, the own
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earnings during this time are deducted from this amount. Once a person
is eligible for the old-age pension, he/she has the right to get the divorcee’s

pension if a series of conditiond'”| are met.

Second, the survivor’s pension is paid to a person after the death
of his/her spouse. It compensates for the loss of economies of scale when
sharing costs in a household and amounts to 80% of the deceased spouse’s
pension calculated using the household rate. If the deceased spouse was not
retired yet, the pension is calculated based on the spouse’s career applying
the usual rules taking into account the career incompleteness because of
premature death. If the spouse’s career fulfills the conditions for being
eligible for the minimum pension, the survivor’s pension is calculated on
that basis if it is more advantageous. To receive a survivor’s pension,
certain conditions need to be met: there is a minimum age which is equal
to 50 in 2025. Moreover, the couple needs to have been married for at least
1 yealﬂ. Once the surviving partner remarries, the survivor’s pension is
suspended. If the widow or widower does not fulfill the minimum age but
all other conditions, a transition allocation is paid which is limited in time.
Since 2021, the duration of those payments lies between 18 and 48 months
and depends on the number of children and their age. The amount is

calculated in the same way as the survivor’s pension

The higher replacement rate of 75% is not considered a derived pen-
sion right because it is attributed to the individual on whose career the
calculation is based, and not to the spouse without (or with small) pen-

sion entitlements. However, the provision is meant to be shared between

10The person must not have been deprived of parental authority, must not have been convicted of
attempting to take the life of the ex-spouse and must not be remarried, unless the new marriage was
dissolved following death or divorce.

HTf the couple was married but not for a full year, the surviving partner might still be entitled to a
survivor’s pension if the situation before marriage is considered as similar to marriage. This is the case
if the couple was legally cohabiting for a certain time before the marriage or had children.

12However, the cumulation rules with other earnings are different for the survivor’s pension and the
transition allocation. In case of the survivor’s pension, other earnings need to be limited to a certain
extent, otherwise the survivor’s pension is reduced. This is not the case for the transition allocation.
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spouses to offer a more adequate pension to the whole household. Hence
a person benefits (or is supposed to benefit) from the spouse’s pension

entitlements even though nothing is formally attributed to them.

2.2.2 Unemployment insurance

Unemployment insurance (Ul) is available to wage-earners who have lost
their job at any age, as long as they have a work history of at least 12
months. UI benefits are not limited in time and their level depends on
unemployment duration and the family situation — with a floor imposed
on monthly earnings. The first year is considered as the 1st period of
unemployment. In the first 3 months, the replacement rate is equal to 65%,
with earnings capped. Thereafter, until the 6th month, the replacement
rate is lowered to 60%, with the same cap still applying. From month 7 till
12, the replacement rate remains at 60% of the wage but the cap is lowered
by an amount corresponding to approximately 7%. In the 2nd period of
unemployment, applicable as of the second year of benefits, the generosity
further decreases, with differentiation by household status. Cohabitants
with dependents continue to get 60% subject to an even lower salary cap,
whereas cohabitants without a dependent receive 40% with the same lower
salary cap. For singles, yet a different replacement rate applies in this 2nd
period at 55% with a special even lower cap on their earnings. The exact
duration of this second period of benefits depends on the length of the
professional career and ends at the latest after 36 months. After the end
of the second period, the worker enters the 3rd period of unemployment,
during this period, workers benefit from a (lower) benefit that is no longer

earnings-linked, but still depends on the family situation™]

13The floor on monthly earnings is of EUR 2111.89 in 2025. During the 1st period of unemployment
in months 1-6 the cap is of EUR 3432.38 per month, and for months 7-12 it is EUR 3199.04. In the 2nd
period of unemployment, the cap is of EUR 2989.43 for cohabitants and of EUR, 2924.37 for singles, all
numbers for 2025.
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Generally, the unemployed need to be available for the labor market
and be actively looking for a new job. Payments end upon re-employment
or when the SEA is reached. In this case, the individual automatically

shifts to the OAP system and starts receiving the old-age pension.

Before 2015, if certain age and career conditions were met, the in-
dividual could get a seniority supplement in addition to the UI benefits.
The amount depended on the age and the family situation. At the intro-
duction of the supplement, the eligibility conditions were to be at least 50
years with a career of at least 20 years as wage-earner. In 2013, the age
condition was increased to 55 years and in 2015, the seniority supplement

was abandoned.

A special feature of the Ul system is the status of old-age unemployed
(OAU). Under OAU rules the unemployment benefits remain unchanged
and do not decrease with unemployment duration. In addition, those
eligible are exempted from actively looking for a job and they only need
to be available for the labor market to a certain extent. However, since
its introduction in 1985, the eligibility rules for the OAU have become
gradually more stringent. The eligibility age has changed from 55 to 58 or
60 and the minimum career has increased from 20 years to 38 years over

the years.

Time spend in unemployment is assimilated to working time. While
in principle, the last real gross wage is imputed for the pension calculation,
a special (lower) salary ceiling was introduced in 2007 for unemployment
days if the unemployed is older than 58. The ceiling was further decreased

in 2012 for unemployment durations of more than one year.
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2.2.3 Conventional early retirement

The conventional early retirement (CER) is a system of early exists from
the labor market that is organized outside of the old-age pension system.
CER retirees collect a two-tiered benefit up until they reach the SEA —
at which time they are automatically rolled over into the OAP system.
The first benefit component consists of a special Ul benefit that is more
generous than the regular ones. The early retiree receives 60% of the
last gross wage independently from the household status and of the total
duration of benefit receipt — with a cap of monthly earnings of EUR 2877.46
in 2025. The second component consists of an additional payment from the
former employer. The supplement is equal to half the difference between

the last net wage and the UI benefit — also subject to a cap.

Eligibility conditions have changed gradually and have become stricter
over our period of observation. In 2004, individuals were eligible for CER
at age 58 with a minimum career of 25 years or at age 60 with a minimum
career of 20 years. In 2008, the eligibility age 56 was introduced if a career
of 40 years was fulfilled. In the same year, the career condition was in-
creased to 30 years for men and 26 years for women in order to be eligible
at age 60, and to 35 years for men and to 30 years for women to access
the benefits at age 58. From 2010 on, the access to the CER system has
become more restrictive as career conditions and minimum ages further
increase. In 2025, individuals are eligible at age 62 with a minimum career

of 40 years for both men and women.

As for the UI, time spent in CER is fully credited towards the build-

up of pension rights - with the same caps as for UL
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2.2.4 Disability insurance

The disability insurance (DI) system is targeted at individuals no longer
able to work (in their current job) for reasons of long-term sickness or ac-
cidents. Benefits are paid out if certain conditions are met. First, the indi-
vidual needs to satisfy minimum contributory requirements. The insured
needs to have worked for at least 180 days (or 800 hours for part-time
workers) during the last 12 months (certain assimilated days included).
Second, the individual needs to be recognized as unable to work with a
loss of earnings capacity of at least 66% over a period of at least 12 months.
During the first year, regular check-ups are done at which the status “un-

able to work” is validated or withdrawn.

Disability insurance distinguishes between two phases : During the
first 12-months period of the so-called — primary incapacity — wage-earners
continue to receive their wage from the former employer for the first month
and receive afterwards 60% of their last gross wage from social security for
the remainder of the year — with salary caps applied. After the first year
of incapacity, a worker may be eligible to enter the disability status for
a fixed or open-ended term. Those benefits have a similar but separate
calculation basis (with different reference periods and different caps) — with
benefits further depending on the household status. For individuals with
a dependent, the replacement rate is 65%. Singles receive 55% of their last

gross reference wage and individuals cohabiting 40%.

Similar to the CER and UI system, individuals automatically roll
over into the OAP system once the SEA is reached and years spent in
DI are fully credited at the last real wage for the pension calculation.
However, the ceiling for assimilated days in DI has not been lowered over
time as it is the case for the Ul and CER, making the DI exit route slightly

more generous.
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2.3 Other pension regimes in Belgium: Self-employed

and civil servants

2.3.1 Self-employed

In broad terms, the self-employed pension is calculated similarly to the
wage-earner pension: the yearly pension benefit is equal to 60% of the
average yearly gross income over the best 45 years of the self-employed

career.

Similar to the wage-earner pension, there are redistributive correc-
tions implemented in the system that render the system more progressive.
Periods spent on replacement incomes are assimilated to working periods
and are credited in the pension calculation. The higher replacement rate
of 75% is applied in case of a dependent spouse. Past earnings are subject
to a flooff "] and ceiling” A minimum pensionY is paid out if it is more
advantageous than the pension based on the own income. Since 2025, a
lumpsum bonus is reintroduced and paid out if a self-employed continues
working even though he reached an age at which he is no longer required
to do so. It is abolished as of 2026.

As it is the case for the wage-earner pension scheme, past earnings
are indexed using the health index, resulting in early career years being
less valued. The SEA is also at 66 years and early retirement is possible

to the same conditions as in the wage-earner pension scheme.

1 Contrary to the wage-earner system, there is no eligibility condition for the application of the floor.
Self-employed pay each year contributions on a minimum income, even if they earn less. Therefore, the
earnings floor is applied in any case. In 2025, it amounts to EUR 17008.88.

15Tn 2025, this ceiling is equal to EUR 77498.93.

16 As for wage-earners, self-employed need to prove a total career of at least 30 years (2/3 of a full
career) in order to be eligible for the minimum pension. In 2025, it equals EUR 21705.29 in case of a
single rate and EUR, 27123.07 for a household rate, both for a full career. This amount is adapted to the
career fraction as self-employed.
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However, slight deviations from the wage-earner pension scheme ex-
ist: Past earnings are multiplied by a coefficient that accounts for the dif-
ferences in contribution rates of self-employed compared to wage-earners
(both employee and employer contribution). Due to lower contributions
into the social security fund, a certain income as self-employed leads to a

lower pension than the same income as wage-earner’|

2.3.2 Civil servants

The calculation of the civil servant pension differs more substantially['¥],
leading in general to higher pension payouts compared to the other two
regimes. It is equal to the reference salary multiplied by the number of
eligible service periods and the career fraction. In contrast to the other
two schemes, the reference salary is determined exclusively on the basis of
the last 10 career years, or, if the career as a civil servant is shorter, on

the entire duration of service.

Eligible service periods primarily comprise time spent as a statutory
civil servant. In certain cases, contractual and temporary services may
also be taken into account. Compulsory military service is included in the
calculation. Similar to the other schemes, specific periods of inactivity
are assimilated to active service considered in the pension calculation.

These include periods of absence with continued remuneration, periods of

17Until 1996, this coefficient was equal to the ratio between the contribution rate for the self-employed
pension scheme and the total contribution rates (both employee and employer) for wage-earners. Since
1997, this coefficient has been fixed with adaptations along the years. For the years 2019-2020, it was
fixed at 0.691542 and since then it has been changed to 1, so that it has practically no effect anymore.

18Recent reform projects aim to align the civil servant system more closely with the other regimes.
Most of the changes are planned to take effect in 2027, with a few exceptions scheduled to come into
force already in 2026. For example, the number of career years used to calculate the reference salary is
planned to increase one year each year until 45 career years are reached. The favorable career fractions
are expected to be no longer applied, and only the 1/60 career fraction will be used. The coefficient
applied to career years to determine retirement eligibility is set to be 1. It is planned to raise the legal
retirement age for preferential categories. Furthermore, the equalization (péréquation) of civil servant
pensions is planned to be abolished. The agreement of the reform still needs to be discussed with social
partners, be definitely approved by the Council of Ministers and be debated and voted on in Parliament.
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availability provided that a waiting allowance was received, full or partial

career breaks, part-time employment and other similar arrangements.

The career fraction, or tantieme, is the portion of the reference salary
that is taken into account for the pension calculation for each year worked
as a civil servant. It is generally equal to 1/60, allowing to reach a full
pension after 45 service years. In specific cases, legislation provides a
more favorable fraction, because certain positions are considered as more
demanding (e.g., customs officers) or because it is not possible to achieve
a full pension based on the standard career fraction (e.g., judges). A
career fraction of, for example, 1/55 is applied to non-university teaching
staff, 1/50 to active-duty personnel in the customs service, members of
the operational cadre of the integrated police, and firefighters, and 1/48 to
operational staff of the Belgian Railwayﬂ. In certain cases, career years
prior to 2012 are calculated with career fractions ranging from 1/35 to
1/12. However, for career years after 2012, this is no longer possible, and

such cases are calculated at 1/48.

Civil servant pensions are subject to two maxima. The relative max-
imum is equal to 3/4 of the reference salary, although the amount is ad-
justed according to the completeness of the career. The absolute maximum
is equal to EUR 99499.24 gross in 2025 and may not be exceeded, even
if the pension is drawn from different schemes. Consistent with the other
schemes, a minimum pension is applied if certain conditions are met@. The
amount depends on the marital status of the pensioner@ and is adjusted

to the career length.

9This list is not exhaustive and is provided as an example. There are other services that may also be
granted a favorable career fraction.

20The individual needs to be a statutory civil servant at the time the pension is taken and he/she
needs to be at least 60 years old and have at least 20 years of eligible service. Moreover, a career of at
least 189 month during which it was actually worked is required.

21Tn 2025, the annual minimum pension amounts to EUR 21702.60 gross for singles and EUR 27127.20
if the pensioner is married.
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The civil servant pension follows the evolution of active civil servants’
salaries. This adjustment — called equalization (péréquation) — is done ev-
ery two years and is carried out on the basis of baskets. Each pension is
linked to the basket corresponding to the sector in which the civil servant
ended their career, and all pensions within the same basket are automat-
ically increased by a specific percentage. This percentage is determined
based on increases in salary scales maximums, certain salary supplements,

the holiday allowance and the end-of-year bonus in that sector’]

Consistent with the other regimes, the SEA for civil servants is also
at 66 years, with exceptions for certain categories such as members of the
military who have a lower legal retirement age. Early retirement is possible
to the same conditions as in the wage-earner pension scheme. However,
if the civil servant is entitled to a more favorable career fraction, their
actual career is multiplied by a coefficient which is currently 1.05, making

it easier to meet the conditions for early retirement.

2.4 Social assistance for the older population : GRAPA

Next to the old-age pension system, a social assistance program (GRAPA@
for Garantie de Revenus aur Personnes Agées) provides a financial aid to
people older than the SEA whose “resources” are below a certain thresh-
old, with the meaning of “resources” determined through an elaborate as-
set and income test. In 2025, this threshold is equal to EUR 18964.44 per
year for people living alone and EUR 12642.96 per year for people living
together. The practical implementation is done by the OAP administra-

tion that examines the household’s resources. If resources per individual

22In total, there are 16 different baskets. These include among others the Federal Authority, the
integrated police, the Belgian Railways, Education of the Flemish Community.

23The Belgian social assistance program for older individuals is referred to as GRAPA (Garantie
de Revenus auz Personnes Agées) in French and as IGO (Inkomensgarantie voor Ouderen) in Dutch.
Throughout this thesis, the term GRAPA is used for consistency.
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are too low, a supplement is paid out that allows to reach the threshold.
Contrary to the OAP minimum pension, which requires to satisfy certain
career conditions, the only conditions to be met in order to be eligible for
the GRAPA is having the main residence in Belgium and a minimum age
of the SEA@. Moreover, individuals must have the Belgian citizenship or
be in an “assimilated situation” which makes the GRAPA available to a

wide range of other nationalities.

The resource threshold is lower for people living together because it
is assumed that individuals in the same household benefit from economies
of scale. Therefore, they need less to reach the same standard of living
compared to an individual living alone. In addition, it is assumed that
people share their resources within a household. This is why the resources
of all people living in the household are considered in the examination of
resources. The means test includes incomes like pension and labor income,

financial assets as well as real estate ownership.

The GRAPA thresholds have increased each year since its introduc-
tion in 2001. These increases were larger than the inflation rate, making
the GRAPA program ever more generous over the years. As an illustration,
if thresholds would have been adapted to inflation only from January 2001
to January 2025, they would have been equal to EUR 12002.66 per year
for an individual living alone and EUR 8001.77 per year for an individual
living with other people.

When examining the analyses in the subsequent chapters, a word of
caution applies regarding the eligibility conditions for the GRAPA. Where
some essential data for determining eligibility are not available, simplified

rules are applied.

24The GRAPA follows the logic of social assistance, as it is means-tested and residency-based, in
contrast to the OAP minimum pension, which is based on insurance-principles and therefore contribution-
based.



Chapter 3

Past Social Security Reforms and
Inequality in Old Ageﬂ

Abstract

This chapter explores the effect of past reforms in the Belgian
social security system on inequality in old age. We distinguish
two separate effects: The mechanical effect considers the change
in inequality and expected benefit levels due to the reforms for
a fixed retirement age distribution. The behavioral effect ac-
counts for the endogenous change caused by changes in the in-
centives to work. Our results show that mechanically, reforms
have led to losses in expected benefits for all but the lowest in-
come decile. Behavioral changes had a positive but orders of
magnitude smaller effect. Overall, inequality decreased as a re-

sult of reforms.

!This chapter is co-authored with Alain Jousten and Mathieu Lefebvre. It stems from the Interna-
tional Social Security (ISS) project of the NBER, which compares the experiences of several developed
countries to study social security programs and retirement around the world. The chapter will be
published as “Social Security and Inequality in Belgium” in Social Security Programs and Retirement
Around the World: The Effects of Pension Reforms on the Income Distribution of Retirees, edited by
Axel Borsch-Supan and Courtney Coile. Chicago, IL: University of Chicago Press.
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3.1 Introduction

Over the last several decades, the Belgian social security system has un-
dergone numerous reforms. While the primary goal of these reforms has
been to increase the labor force participation especially among older work-
ers, a secondary distributional objective has also been present. Previous
studies pointed at the decisive role of public social security schemes and
their successive changes in explaining the overall retirement patterns of
the older population in Belgium (see e.g., Pestieau and Stijns 1999; Dellis
et al. 2004; Jousten and Lefebvre 2013, 2019; Fraikin et al. 2021, 2025).
De Brouwer and Tojerow (2023) also document the role of early retire-
ment reforms in explaining shifts between exit routes, namely a strong
increase in the prevalence of long-term disability beneficiaries since 2005.
Relatively little attention has been paid to the analysis of distributional
consequences of social security reforms. Desmet et al. (2007) performed
micro-simulation of hypothetical social security reforms and provided dis-

tributional, budgetary and behavioral analysis thereof.

While the baseline distributional situation in Belgium is rather sta-
ble, the relative roles of reforms and underlying trends are a priori unclear.
Figure(3.1| presents the evolution of the Gini coefficient of various variables
of Belgian workers and pensioners aged 55-64. Inequality is highest in fi-
nancial assets, followed by labor income (ACHY) and real assets. Over
time, both groups show similar patterns, but inequality in financial as-
sets and ACE tend to decline more among workers. Inequality in pension
income is smaller than that for other income and asset groups. This ob-
servation is true for both public pension benefits and general retirement
income that also includes occupational and private pensions — pointing at

a heavy equalization effect of pensions due to the public pension system.

2Labor income is represented by the average career earnings (ACE). They are calculated by dividing
the total earnings up to age 54 by the number of career years up to age 54.
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Figure 3.1: Evolution of the Gini coefficient separately for workers and pensioners aged
55-64
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Source: Authors’ calculations based on SHARE data.

Notes: Data on public pension benefits and retirement incomes are only shown
from 2007 onwards for data comparability reasons. Data on ACE, public pension
benefits and retirement income are individual-level data. Data on financial and real
assets are non-equivalized household-level data.

This chapter expands this distributional analysis using more recent
and more extensive data. It explores the effect of past reforms on inequal-
ity in old age, both through their direct impact on benefits (entitlements
and generosity) and their indirect effect through modified employment pat-
terns. More specifically, we calculate workers’ social security wealth under
different scenarios to capture the impact of the reforms by distinguishing
two separate effects: the mechanical effect on the worker’s benefit level

and the behavioral effect through changing retirement decisions.

Our empirical analysis relies on data from the Belgian sample of
the Survey of Health, Ageing and Retirement in Europe (SHARE). We
restrict our attention to wage-earners aged 55-65 over the period 2005-2019
and calculate indicators of benefit entitlement and retirement incentive
taking socio-demographic mortality differences into account. We propose
simulations comparing these indicators with the counterfactual of what
would have prevailed in the absence of important real-world reforms during
our observation period. Finally, we determine how these reforms have

affected the level of inequality.
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The structure of the paper is as follows. Section presents the data
as well as the construction of incentive measures. This section also contains
a description of the differences in life expectancy across social classes and
details their use in the analysis. Section|3.3|proceeds with the estimation of
retirement probabilities needed for our analysis. In Section |3.4] we show the
results of our counterfactual analysis to capture the effect of the reforms

on inequality. Section [3.5] concludes.

3.2 Calculation of incentive measures

In our subsequent analysis, we use two main measures of retirement incen-
tives: the social security wealth (SSW) which sums up discounted social
security benefits from the beginning of retirement over the expected re-

maining life span; and the implicit tax rate on continued activity (ITAX).

Below, we first present the data and then detail how the financial

incentives are calculated for each individual in the sample.

3.2.1 Data and sample

The analysis relies on the Belgian data from SHARE (Survey of Health,
Ageing and Retirement in Europe). SHARE is a cross-national panel
dataset that provides approximately 380,000 in-depth interviews with 140,000
people aged 50 or older from 28 European countries and Israel. Imple-
mented every two years since 2004/2005, the questions relate to the oc-
cupational status and the health of the respondents and their potential
spouses, as well as to the economic and social situation of the household,

including relations with their children and close relatives.
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In addition to the regular waves of survey, retrospective information
has been collected in two different times. This has allowed to construct
the so-called SHARE Job Episodes Panel that contains labor market in-
formation of the individuals throughout their life. This panel is used to
construct the career of each person on a yearly basis in order to calculate
the pension entitlements. Since the SHARE Job Episodes Panel only de-
livers wage information for years a person started or left a job, we use a

linear interpolation to fill in missing wage informationﬂ.

The analysis covers the years 2005-2019 and focuses on individuals
that are about to leave the labor market. We select workers born be-
tween 1941 and 1964, yielding a sample of individuals aged 55-65 in the
period of observation. We focus our attention on the population of active
wage-earners, but our sample includes people who have mixed employ-
ment histories as wage-earners, civil servant or self-employed. We end
up with 5875 observations which corresponds to 1422 distinct individuals.

Table shows some descriptive statistics of the sample.

Table 3.1: Summary statistics of sample, working wage-earners aged 55-65

Total Men Women

Number of
Observations 5875 3113 2762
Individuals 1422 756 666
Demographics
Marital status

married 56% 61% 52%

unmarried 44% 39% 48%
Employment
Average years of career 37 38 35
Average ACE at age 54 (in 2025 EUR) 70359 84656 54246

Source: Authors’ calculations based on SHARE data.
Notes: ACE refers to individual average career earnings. They are calculated by dividing
the total earnings up to age 54 by the number of career years up to age 54.

3 Appendix offers a more detailed description of the career construction process.
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3.2.2 Benefit calculation

For each individual in the sample and for each year of observation, we
calculate the stream of after-tax benefits the individual could claim if he
opted out through each of the four exit routes using the rules in place at
the possible year of exit. Put differently, let by ,(R,¢) denote the benefit
of an individual ¢ at age a (> R) who exits the labor market at age R

through the exit pathway k.

For the OAP exit route, strict eligibility criteria exist. If these crite-
ria are not yet met, zero benefits are imputed for those periods. As soon
as an individual becomes eligible for early retirement or reaches the statu-
tory eligibility age (SEA), benefits are allocated. For CER exits, simplified
eligibility conditions are also verified. Individuals eligible for the CER are
assumed to get a CER payment until the SEA of 65. Non-eligible indi-
viduals are assumed to exit through the UI pathway, collecting thus the
less generous Ul benefits until the SEA. For Ul and DI exits, individuals
collect UI and DI benefits until the SEA of 65. Hence, for those three
latter exit routes, positive benefits are imputed — with automatic rollover
into OAP at the SEA.

For each year, the social security rules in place are used to calcu-
late the pension benefits based on each individual’s career, marital status
as well as the partner’s earningﬂ. To validate our benefit calculations,
pension entitlements are calculated and compared to the stated pension
benefit in the SHARE dataset] Figure shows the distribution of the
pension benefits declared in SHARE and the ones calculated with our

simulation toolfl On average, we calculate a yearly net pension benefit of

4 Appendix offers a more detailed description of the calculation of pension benefits.

SSHARE does not make a difference between pensions coming from the wage-earner, self-employed
or civil servant system. Therefore, the comparison is done with the sum of all pensions. GRAPA
supplements are included.

6To end up with more observations, the validation of the calculator was done not exclusively for
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EUR 21815 while respondents declare a yearly net pension benefit of EUR
21926 (expressed in 2025 EUR).

Figure 3.2: Distribution of the yearly net pension benefits - SHARE and predictions

00008

100006 [\

Densities

00004 fl \\

.00002- / \

T T T T T T T T T
0 10000 20000 30000 40000 50000 60000 70000 8O0OOO 90000
Yearly net pension benefit (in 2025 EUR)

SHARE predicted

Source: Authors’ calculations based on SHARE data.

3.2.3 Incentive measures

Using these annual benefit amounts, we calculate two aggregate indica-
tors of incentives for each individual: the aggregate social security wealth
(SSW) and the implicit tax on continued activity (I7TAX). The SSW is
the present discounted value of all future benefits from a given exit route.
It is calculated separately for each of the four exit schemes. SSW for

an individual ¢ who starts to claim benefits from exit pathway k as of

retirement age R is then given by:

T
SSWi(R,i) =Y bra0iaB* "
a=R

people from the sample but for all people born between 1941-1964. No matter at what age they exit the
labor market or under which status. We have 915 matches.
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Where by, denotes the yearly after-tax benefit from exit route k
at age a > R. These benefits are summed up from retirement age R
until death 7. The benefits are discounted which allows for mortality
adjustments and time preferences. o;, is the survival probability at age
a for individual 7. It differs according to the social class, gender and the
birth cohort. More details about the survival probabilities are presented in
Section [3.2.4L 5% is the time discount rate that is assumed to be equal
to 3% real.

Figure presents the average SSW for each exit route by age,
separately for men and women. The DI exit route is the most generous
scheme at all ages. This can be explained by the more generous earnings
ceilings in this pathway. The CER scheme presents the second highest.
CER benefits are larger than the simple UI benefits because of the supple-
ment paid by the former employer. However, this pathway remains pretty
close to the UI scheme at the ages 55-57. Most individuals are not eli-
gible for the CER at those ages and are thus assumed to exit via UL In
most years in our period of observation, CER becomes available at age 58
and we see that the distance in the average SSW between those two exit
routes becomes larger. The least favorable exit route is the OAP scheme.
It is especially less generous if individuals exit at a relatively early age.
The reason for this is that a benefit of zero is assumed until the individ-
ual becomes eligible for OAP. Pension entitlements do thus not further
increase in the years between exit and the claiming of OAP as it is the
case for the three previous exit routes. Figure also shows that OAP
SSW increases with exit age for lower ages for the same reason. Then as
individuals reach the age range at which early retirement becomes avail-
able, SSW decreases slightly with exit age. This shows that the loss in
benefit payments by postponing claiming by one year is on average larger
than the gain in pension benefits due to adding one year of earnings in the

calculation. Since at age 65, individuals are automatically transferred to
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the OAP scheme, the average SSW's of the different pathways get closer to
each other as we approach the SEA because less years are spent in CER,
UI or DI. We end up with identical SSWs in the four exit pathways at
age 65.

Figure 3.3: Average SSW per age, exit route and gender
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Source: Authors’ calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019.

We then aggregate the four SSW by exit route into a single aggre-
gated SSW. The aggregation method used is similar to the one applied
by Dellis et al. (2004). The number of observed exits into CER, Ul and
DI at a certain age is used as a proportion of the total number of employed
individuals at this age. The residual weight is given to the OAP scheme
assuming that anybody else would leave through OAP. In addition to the
age, the weights are further differentiated by year and sex. As a reminder,
the aggregated SSW also includes pension benefits derived from people’s

career as civil servant and self-employed.

Figure |3.4] presents the average aggregated SSW per exit age, sep-
arately for men and women. The aggregated SSW is increasing with age
meaning that the aggregated SSW is mostly driven by the OAP scheme.
Overall, we see that the average SSW is lower for women compared to

men at all ages.
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Figure 3.4: Average aggregated SSW per age and gender
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Source: Authors’ calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019.

Based on the SSW, a second incentive measure is calculated: the
implicit tax rate (ITAX).

The ITAX is based on the accrual (ACC') that measures the varia-
tion in SSW that is obtained by postponing retirement by one year. Re-

tiring one year later can have two effects on the SSTW. On the one hand,

benefit entitlements by ,(R,7) can increase because of additional earnings.

On the other hand, benefits can be forgone because claiming is postponed

by one year. This is however only the case if the individual was eligible

for immediate payments of benefits.

ACC(R,i) = SSW(R +1,i) — SSW(R, )
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If the ACC' is negative, an implicit tax is imposed for working longer
by the social security system. Using the AC'C', we can calculate the implicit
tax rate by dividing the negative accrual by the after-tax earnings during

the additional year Y;.

_ACC(R, i)

ITAX(R,i) = =

A positive value means that there is an extra implicit tax on working
longer beyond income taxes and social insurance contributions originating
on the benefit side of social security, a negative value represents an im-
plicit subsidy for working longer. The ITAX will be mainly used in the

regressions for predicting retirement probabilities.

Figure [3.5] presents the average IT'AX per exit age. It is close to
zero for the ages 55-57. This means that on average, the increase in benefit
entitlements because of additional earnings more or less compensates the
forgone benefits because claiming is postponed by one year. For the ages
58-59 the average is however negative. The increase in benefit entitlements
is in this age range larger than the benefits forgone due to the postponed
claiming. By working one more year, people are more frequently satisfying
the career conditions for early benefits under the OAP and CER regime
leading to a discrete increase in expected benefit levels. The ITAX in-
creases sharply from age 60 on. Since people are more likely to be already
eligible for immediate payments in this age range, the increase in benefit
entitlements can no longer offset the benefits forgone by postponing claim-

ing, which leads on average to a positive implicit tax on working longer.
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Figure 3.5: Average ITAX per age
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3.2.4 The differences in life expectancy by socio-economic sta-

tus

As mentioned above, in the calculation of the SSW, we use survival rates
that are differentiated by social class, gender and birth cohort. Accounting
for these socio-economic differences in survival is an important input of our
analysis of inequality at old age, as it contributes to differences in expected
lifetime benefits across individuals. A well-documented mortality-earnings
gradient shows that individuals with higher socio-economic status tend to
live longer (OECD /European Commission, 2020; Murtin, 2017; Eggerickx
et al., 2018), and therefore they receive pension benefits over a longer
period. This reflects a combination of mechanisms such as differences in
working conditions, access to healthcare, health knowledge, and material
living conditions (Christiansen and Nielsen, 2009; Baeten et al., 2019;
Berete et al., 2024). While lifestyle factors such as smoking, diet, and
exercise also affect mortality and could in principle be used to condition

survival rates, these behaviours are closely correlated with socio-economic
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status and can be seen as one of the channels through which this gradient
operates (Stringhini et al., 2010; Zhang et al., 2021). As a result, they
are indirectly captured by the socio-economic differentiation used in this
analysis. Moreover, in the subsequent analysis, individuals are divided into
deciles of earnings, which constitute a key dimension of socio-economic
status. Conditioning survival probabilities on socio-economic status is

therefore consistent with the overall empirical framework.

In this section we present the data and the construction of the mor-

tality tables that are used for this differentiation.

Data and definition of socio-economic status

To our knowledge, no income-stratified life tables covering a sufficiently
long period are available for Belgium, neither from official Belgian statis-
tics nor from academia. The closest work we are aware of is the one
by Eggerickx et al. (2018) analyzing the evolution of social differences
in mortality in Belgium over 25 years — which serves as a basis for our
socio-economic differentiation strategy. Eggerickx et al. (2018) produced
mortality tables by social class using matched data from the national reg-
ister and the population censuses. They obtain tables from 1992 to 2016
by 5-year group (1992-1996, 2002-2006, 2012-2016) for 5-year age groups
and by gender (and district).

Eggerickx et al. assume that the socio-economic position of one in-
dividual cannot be summarized by a unidimensional factor and define the
social classes using a multidimensional indicator that accounts for the ed-
ucational level, the socio-professional category and the housing character-

isticsﬂ. They group the Belgian population (inactive individuals included)

"See Eggerickx et al. (2018) for an outline of the method used to obtain the social class indicator. In
a nutshell, they use a scoring method to aggregate the three dimensions that are the highest education
level obtained, the employment and occupational status and if the individual is the owner of her housing.
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into 4 quartiles based on this multidimensional indicator: the disadvan-
taged social group, the low intermediate social group, the high intermedi-
ate social group and the advantaged social group. A mortality table has
been created for each of the 4 social groups, for 3 periods of observations

and separately for men and women.

Table shows their estimations of life expectancy by social class
and gender. The results show that despite the increase in life expectancy
over the last decades, there are still social inequalities in mortality. Women
live significantly longer than men, with a total difference of life expectancy
beyond 5 years. Whatever the period, the life expectancy of the advan-
taged group is higher than the one of the disadvantaged group — with the
gap tending to increase over time. In addition, this gap is much larger
for men than for women. For example, in 2012-2016 the differences in life
expectancy at birth between the top and the bottom quartile is 9.1 years

for men, while it is only 6.5 years for women.

Cohort-based mortality tables

We use the mortality tables produced by Eggerickx et al. (2018) to ob-
tain cohort-based mortality tables for our calculation of social security
incentives. This is done in three steps. First, we expand the tables by
age groups to individual ages following the mortality observed in the to-
tal population. Then we fill information for the in-between years for the
three periods of observation using linear interpolation. Finally, we project
mortality for future years until 2070 using the projections made by the
Belgian Statistical Office (Stabel, 2023) to obtain cohort-based mortality
rates. As a result, we obtain mortality information by social class, gender
and for the years 1992 to 2070.
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Table 3.2: Life expectancy by social class and gender

Increase
1992-1996 2002-2006 2012-2016 from 1992-96
to 2012-16
Men
Disadvantaged 69.6 72.0 73.9 4.3
Low intermediate 73.5 76.7 78.1 4.6
High intermediate 75.4 78.4 80.0 4.6
Advantaged 78.0 80.7 83.0 5.1
Total 73.3 75.8 78.1 4.8
‘Women
Disadvantaged 78.3 79.6 80.4 2.1
Low intermediate 81.1 83.3 84.1 3.0
High intermediate 82.2 84.3 84.8 2.6
Advantaged 83.1 85.6 87.0 3.9
Total 80.1 81.7 83.1 3.0
Differences between women and men
Disadvantaged 8.7 7.6 6.5 —2.2
Low intermediate 4.6 6.6 5.9 1.3
High intermediate 6.8 5.9 4.9 -1.9
Advantaged 5.1 4.9 4.0 —1.1
Total 6.8 5.9 5.0 —1.8

Source: Eggerickx et al. (2018)

To match these mortality tables with our data from SHARE, we
created a social class multidimensional score similar to Eggerickx et al.
(2018) using the SHARE data and divided the Belgian SHARE population
into 4 social quartiles. Each individual in SHARE can thus be associated

with cohort-based mortality rates until the age of 100.

To emphasizes the importance of using cohort-based mortality rates
in the analysis, Figure |3.6| illustrates the life expectancy at age 50 for

the four social classesﬁ and men and women, separately for three cohorts

8Social class 1 refers to the first social quartile, hence the rather disadvantaged SHARE population.
Social class 4 contains the fourth social quartile, thus the socially more advantaged.
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included in our sample. We see the differences that exist between the
cohorts with a higher life expectancy for later birth cohorts. As already
discussed above, life expectancy increases with social class and is higher

for women.

Figure 3.6: Life expectancy at age 50 by social class, cohort and gender
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Source: Authors’ calculations based on the cohort-based mortality tables.

Differentiated mortality rates and incentive measures

Figure presents the SSW and IT AX per social class, once calculated
with differentiated mortality rates, once calculated with non-differentiated
mortality rates. A positive relationship exists between the social class and
SSW. The more socially advantaged a person, the higher his SSW, which
is especially true when differentiated mortality rates are used. This can be
explained by two reasons: First, individuals from a higher social class have
on average higher earnings which leads to higher pension benefits due to
the calculation method of benefits. Second, individuals from higher social
classes have a higher life expectancy which leads to a collection of benefits
over a longer period. When using non-differentiated mortality rates, this
second effect vanishes. We assume that individuals from the lower social
classes live longer and individuals from the upper social classes live shorter
than they actually do. This leads to an overestimation of the SSW of the
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lower social class and an underestimation of it at the upper end of the
social distribution. Consequently, we would underestimate inequality in

SSW when using non-differentiated mortality rates.

Between the social class and IT AX we see a negative correlation.
The higher the social class, the lower the I'T'AX. This can be explained by
the same two reasons. The socially advantaged benefit more from working
one more year because they earn more on average and can thus increase
their pension to a greater extent. As they live longer on average and draw
their benefit over a longer period, they benefit from an increased pension
for longer. Again, this second effect disappears if we do not account for the
differences in life expectancy that exist between social classes. We would
underestimate the I'T'AX of the socially disadvantaged while overestimat-

ing it for individuals from the upper social classes.
Figure 3.7: Average aggregated SSW and IT AX per social class

SSW ITAX
500000 4
450000 a

400000 2

350000

Average ITAX

300000 Q

Average SSW (in 2025 EUR)

250000 -1

200000 -2
T r T T T T T T
1 2 2 4 1 2 3 4
Social class Social class

differentiated mortality rates —e— non-differentiated mortality rates

Source: Authors’ calculations based on SHARE data.
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3.3 Estimating retirement probabilities

Finally, in order to simulate the effects of the reforms on inequality, we
estimate the retirement probabilities. In the following, we present the
estimation results for four different models to assess the stability of our
results to various specifications. We then use results from a Probit re-
gression to predict the conditional retirement probabilities. Finally, these
conditional retirement probabilities are aggregated and transformed into

unconditional retirement probabilities.

The dependent variable is retirement which equals 1 if the individual
exits the labor market through one of the four exit routes at that age. It
equals 0 if the individual remains active on the labor market. SSW and
ITAX are used as explanatory variables in the regression. We control
for a series of socio-demographic variables: the social class, gender, if
the individual worked part-time or full-time, the average career earnings
and its square, the industry, if the individual has a partner, the partner’s

current earnings and its square, the age and the year.

Table [3.3] presents the results of the regression for four different mod-
els: the standard linear probability model (LPM), the LPM with fixed
effects and random effects as well as the Probit model. For the Probit

model, the marginal effect at the mean is presented.



Table 3.3: Regression results - labor market exit
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LPM Fixed effects Random effects Probit

ITAX 0.0068 *0.0062 ** 0.0068 *0.0097  FR*
SSW / 100000 0.0218 *** _0.0939 ***  0.0218 ¥ 0.0198 FF*
social class (base: 3)

1 0.0596  *** / 0.0596 Rk 0.0550 FEE

2 0.0120 / 0.0120 0.0106

4 -0.0383 ok / -0.0383 Rk .0.0382 Rk
female -0.0029 / -0.0029 -0.0027
part-time 0.0167 -0.0451 ** 0 0.0167 0.0151
ACE54 / 1000

level -0.0006  *F** / -0.0006 R _0.0005  RE

squared 0.0000 *** / 0.0000 ik 0.0000 R
industry (base: manufact.)

agric., forestry, hunting -0.0228 -0.1050 -0.0228 -0.0236

mining -0.0722 * 0 0.1283 -0.0722 *-0.0464

electricity, gas -0.0073 -0.1314 -0.0073 -0.0146

construction 0.0241 0.0172 0.0241 0.0158

wholesale -0.0371 ¥+ .0.0036 -0.0371 ¥+ .0.0318 ***

hotels -0.0480 -0.0556 -0.0480 -0.0349 *

transport -0.0362 *-0.0142 -0.0362 ¥+ .0.0288 *

financial -0.0132 -0.0173 -0.0132 -0.0105

real estate -0.0539 -0.1357  **  -0.0539 - -0.0409

public administration -0.0597 *** _0.0647 -0.0597 R 0.0442 R

education -0.0602 ***  -0.0512 -0.0602 Rk 0.0435 Rk

health -0.0451  ***  -0.0375 -0.0451 Rk .0.0389 R

other community -0.0670 ***  -0.0656 -0.0670 Rk 0.0505 R
partner 0.0221  ** -0.0744 ** 0.0221 O 0.0186 **
partner’s salary / 1000

level -0.0004 ***  -0.0006 *** -0.0004 K .0.0004  FEE

squared 0.0000 0.0000 *0.0000 0.0000
age (base: 55)

56 0.0136 0.0162 0.0136 0.0236

57 0.0519 ***  0.0463 0.0519 K 0.0865 K

58 0.0774 ***  0.0636 0.0774 *RE O (0.1313  Fx*

59 0.1386 *** (0.1149 0.1386 *RE O 0.2101 K

60 0.1814 ***  (.1743 *0.1814 RE O 0.2702 K

61 0.1497 ***  0.1737 0.1497 R 0.2295  PRE
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62 0.1325 ***  (0.1473 0.1325 e 0.2070 R
63 0.1647 ***  0.1561 0.1647 R 0.2605 R
64 0.3608 *** (0.3686  **  0.3608 R 0.5120 K
year (base: 2005)
2006 0.0192 0.1874 *** 0.0192 0.0116
2007 -0.0774 KR 0.1877 . -0.0774 K _0.0549 X
2008 0.0156 0.3037 ***  0.0156 0.0111
2009 -0.0433 *0.3163  *** -0.0433 * 0 -0.0295 *
2010 0.0326 0.4290 ***  0.0326 0.0231
2011 -0.1062 *** (0.3348 *** _0.1062 R _0.0767  FFF
2012 -0.0072 0.4599 ***  -0.0072 -0.0062
2013 -0.1085 *** 0.4024 ***  -0.1085 R 0.0781 KX
2014 0.0484 ¥ 0.5825  FFE - (0.0484 *0.0336 *
2015 -0.0997 0 0.4978  **t -0.0997 R _0.0745 R
2016 -0.0146 0.6054 *** -0.0146 -0.0135
2017 -0.0996 ***0.5473  **  -0.0996 R _0.0651 R
2018 0.0769  ** 0.7599 ***  0.0769 o 0.0611  **
2019 -0.1695 ***  (0.5534 *-0.1695 K _0.0892
cons 0.0716  ** 0.0120 0.0716 oK /
R? / Pseudo R? (Probit) 0.1128 0.0097 0.1128 0.1542
Number of observations 5875 5875 5875 5875

Source: Authors’ calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019. *** p<0.01, ** p<0.05, * p<0.1. For the

Probit model, the marginal effect at the mean is presented.

In all models we detect a positive and significant marginal effect from
ITAX. The probability to retire increases with a larger tax on continued
activity. The coefficient of SSW is also positive and significant in all
models except for the fixed effect model. This is consistent with previous
findings by Fraikin et al. (2025)] In the fixed effect model, unobserved
individual characteristics are removed (like demand for leisure and time
preferences). In the other models, SSW might capture a positive effect on

retirement because it is correlated with those unobserved characteristics.

9We obtain smaller coefficients for ITAX and SSW compared to what was found by Fraikin et al.
(2025). The reason for this is the difference in our sample. We include younger birth cohorts who appear
to be less affected by SSW and ITAX in their retirement decision. When doing the regression for a
sample similar to the one used by Fraikin et al. (2025), we obtain coefficients that are larger compared
to here and more similar in magnitude to what was found by Fraikin et al. (2025).
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Looking at the other explanatory variables, individuals from the low-
est social class have a higher probability to retire compared to the third
social class. No significant difference can be found between the second
and third social class. The probability to retire of the fourth social class
is significantly lower to that of the third one. No significant difference
can be found between men and women once we control for the industry in
which the individual works. Since certain industries are male/female dom-
inated, it is thus likely that the significant gender effect found by Fraikin et
al. (2025) is actually due to industry differenced'V Individuals that work
part-time have on average a higher retirement probability in all models ex-
cept in the fixed effects model. Fraikin et al. (2025) already highlighted,
that this result does not have to be contradictory: “While the part-time
variable captures a status in the other models (being a part-time worker,
retirement is earlier), in the FE specification it captures the transition into
part-time status (shifting into part-time status, reduces the likelihood of
full exit from labor market).” (Fraikin et al., 2025). However, this effect
is only significant in the fixed effects model. Having higher average career
earnings first decreases the retirement probability (it pays to keep working
when more is earned). However, at a certain point, earning more trans-
lates to a higher probability to retire (when more is earned, there is less
need to work longer). In certain industries, a significant difference can be
found compared to the manufacturing industry which serves as the ref-
erence industry in this regression. The coefficients show that people are
less likely to retire when they are working in the mining and quarrying in-
dustry, in wholesale and retail trade, in transportation, real estate, public
administration, education or health care compared to the manufacturing
industry. Having a partner significantly increases the probability to retire
in all models except the fixed effects model. The partner’s current earnings

first decrease the retirement probability up to a certain point. Afterwards,

0Fraikin et al. (2025) do not control for the industries but use a summarized measure of three sectors
of activity.
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higher partner earnings lead to a higher retirement probability. The coef-
ficients of the age dummies show that the older an individual, the higher
his/her retirement probability. A peak can be detected at age 60 and 64.
The year dummies show that there are significant differences from one year
to the other.

To evaluate the predictive power of our regression models, Figure 3.8
plots the actual instantaneous retirement probabilities and the predicted
ones. We select the Probit specification as our benchmark. Predictions
are very close to the observed probabilities. The probability increases with
age with a spike at age 60, where early retirement becomes available for

most of the years in the period of observation, and at age 64.

Figure 3.8: Instantaneous retirement probability per age — actual and predicted
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Source: Authors’ calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019.

After predicting the instantaneous retirement probabilities using the
Probit model, they are aggregated over 4 quartiles of ACE for each age

from 55 to 65, separately for men and women.
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The predictions of the Probit model provide the probability of an
individual to retire at a certain age conditionally that he/she remains in
the labor market until that age - the hazard rates. However, since we
calculate afterwards a weighted average of the SSW over the different pos-
sible retirement ages, we need the unconditional retirement probabilities
whose sum equals 1 (when adding age 55 to age 65). For the transfor-
mation of the instantaneous retirement probabilities, we use the method
described by Suresh et al. (2022) since we are operating in a discrete-time

framework.

Figure [3.9| shows the transformed aggregated retirement probabili-
ties. In general, we see that individuals from the lower quartile of ACE
have the tendency to retire earlier while the upper quartiles tend to retire
later. For all quartiles a peak can be detected around age 60, the age

around which early retirement becomes available, and of course at age 65,
the SEA.

Figure 3.9: Aggregated retirement probabilities per age, quartile of ACE and gender
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Source: Authors’ calculations based on SHARE data.
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3.4 Counterfactual analysis

In order to identify the effect of the various reforms that happened since
the early 2000’s on old-age inequality, we simulate counterfactual situa-
tions. We calculate counterfactual incentive measures with the objective
to eliminate the changes attributable to the policy reforms and to examine
what would have been the situation in the absence of the reforms imple-
mented between 2005 and 2019. Hence, next to the actual SSW which
is calculated using the actual rules in the social security system through-
out the years, we calculate a counterfactual SSW. This one is obtained
by relying on the social security rules in place in 2004 only (without the

reforms implemented ever since). The same applies to ITAX.

Since the SSW and I'T AX would have been different if the reforms
would not have happened, so will be the retirement probabilities predicted
by the model. We hence also compute two types of retirement probabilities:

actual and counterfactual ones.

3.4.1 Simulated reforms

Table 3.4: Reforms considered in the counterfactual analysis

System  Reforms

OAP -Increasing SEA for women (2006, 2009)
-Stricter eligibility rules for early retirement (2005; 2013-2019)
-Introduction and removal of the pension bonus (2007, 2015)
Ul -Reduced earnings ceilings for Ul periods (2007, 2012)

CER -Reduced earnings ceilings for CER periods (2007, 2012)
-Stricter eligibility rules for CER (2008-2019)

GRAPA -More generous GRAPA (2005-2019)

Source: Authors.
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Table lists the reforms considered in the counterfactual analy-
sis and their expected impact on inequality is indicated with a +/- on
Figure summarizing reforms over the last decades. The redistributive
effect of the gradual increase in SEA for women from 63 to 65 and the
accompanying increase in the number of required years for a complete ca-
reer is difficult to assess. On the one hand, most women do not reach a
full career and are thus not entitled to a full pension. By increasing the
number of required years for a full pension, women’s benefits are likely
to decrease. On the other hand, by increasing the SEA, women have an
incentive to stay longer on the labor market which will in turn lead to
higher benefits. The total redistributive effect is thus ambiguous. The
stricter rules for OAP early retirement are likely to decrease inequality.
Workers in OAP early retirement often do not complete the career and do
therefore not get a full pension. With the reform, they have an incentive
to stay longer in the labor market and come closer to a complete career
which increases their pension benefits. The pension bonus on the other
hand, benefits individuals that have already a complete career, and there-
fore higher benefits. The bonus increases their benefits even further and

is thus likely to increase inequality.

The lowering of the earnings ceiling for periods spend in UI or CER
is likely to decrease inequality. High income individuals are more likely to
have a wage that exceeds the new ceiling and therefore they will be more
affected by this reform. The fact that the eligibility rules for CER became
stricter is likely to be neutral in terms of inequality. All income classes are
affected by this in the same way if we assume that the length of the career

is not associated with the income class.

The increased generosity in the GRAPA thresholds is expected to
decrease inequality since this reform only benefits people from the lower

distribution.
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In this analysis, we consider the full set of these pension and social
security reforms as a single package, rather than simulating counterfactual
scenarios for each individual reform. This approach allows us to capture
the net effect of the reforms on income inequality at old age, including po-
tential interactions across programs and measures, which would be missed
if each reform were analyzed in isolation. By comparing actual outcomes
with a counterfactual scenario in which the 2004 system remained in place,
we provide a clear and tractable assessment of how the reform period as a

whole shaped income distribution among older individuald'|

3.4.2 Mechanical and behavioral effects

In the analysis, we distinguish two separate effects. The mechanical effect
consists of the change in the distribution of benefit levels by the reforms
for a fixed distribution of the retirement age. However, the reforms are
likely to change the distribution of the retirement ages by changing the
incentives to continue working. This generates a behavioral effect of the

reforms on inequality.

To distinguish those two separate effects, we calculate three different
SSW for each individual in the sampld'}, Each of them is an average of the
SSW at different retirement ages weighted by the aggregated probability
of retiring at that age. As explained, the predicted retirement probabilities
are aggregated by sex and quartile of average career earnings (ACE). In
the formula we denote a combination of sex and quartile as subgroup S. A
denotes “actual” and refers to the situation with reforms, and C'F' denotes

“counterfactual” which indicates the situation without reforms.

' Note that the analysis estimates the effect of pension reforms in the context of realized macroeconomic
conditions, including major shocks such as the financial crisis in 2008. The results therefore capture the
impact of the reforms on income inequality in old age conditional on crisis-affected employment and
earnings trajectories.

12For technical reasons, the sample changes slightly. More details are given in the Appendix
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SSW with reforms

This represents the SSW of a person according to the actual rules in the
social security system (reforms included). We multiply the actual SSW
with the actual aggregated retirement probability at each age and take the

sum over age 55-695.

65
SSW(i) with reform = Z SSWria - PrsA, 1ES
R=55

SSW without reforms - mechanical effect only

For this measure we multiply the counterfactual SSW (according to the
social security rules in 2004 - without the reforms) with the actual ag-
gregated retirement probabilities at each age and take the sum over age
55-65. This computation ignores thus that retirement probabilities may

have changed due to the reforms.

65
SSW (i) without reform - mech. effect only = Z SSWricr-prs.1, €8
R=55

SSW without reforms - total effect

We multiply the counterfactual SSW with the counterfactual retirement
probabilities at each age and take the sum over age 55-65. Here we consider

thus that retirement probabilities may have changed due to the reforms.
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65
SSW (i) without reform - total effect = Z SSWricr pPrscr, 1€S
R=55

The difference between SSW with reform and SSW without reform
— mechanical effect only delivers the mechanical effect of the reform on
the SSW by affecting the level of the benefits received. By comparing
the SSW without reform — mechanical effect only with the SSW without
reform — total effect we capture the behavioral effect of the reforms through
changing retirement probabilities. The comparison between the SSW with
reform and the SSW without reform — total effect shows us the total change
in SSW due to the reforms.

3.4.3 Results

The changes in retirement patterns due to the reforms

The comparison between the actual and counterfactual aggregated retire-
ment probabilities shows us how the reforms since 2005 have affected re-
tirement decisions. Figure shows that in general, individuals tend to
retire later because of the reforms and this effect is larger for the upper
quartiles. The reforms lead to a decrease in retirement probability at the
younger ages and an increase at the older ages. The graph also shows that
the reforms had a bigger impact on women’s retirement decision. The
women’s change in the probability to retire is slightly larger in magnitude
than men’s. However, in general the effect of the reforms on the retirement

probabilities is rather minor.

When comparing these results with those of previous studies analyz-

ing the effects of both actual and hypothetical pension reforms in Belgium
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Figure 3.10: Change in aggregated retirement probabilities per age, quartile of ACE and
gender
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Source: Authors’ calculations based on SHARE data.

using similar incentive-based models, we find that the changes in retire-
ment probabilities estimated in our analysis are smaller in magnitudd®]
Dellis et al. (2004) acknowledge that “incentive measures have only a very
limited role to play in the decision on when to stop working” and they
also report relatively modest variations in hazard rates in response to dif-
ferent hypothetical policy reforms. However, the estimated effects appear
somewhat larger than those obtained in our setting. Similarly, Jousten and
Lefebvre (2013) find only moderate effects of certain types of reforms on re-
tirement age and hazard rates, while they observe larger impacts for more
drastic reforms. The study most closely aligned with our approach, both
in terms of methodology and sample, is Fraikin et al. (2025). Consistent
with our findings, they report larger effects on hazard rates for women
than for men following actual social security reforms. Nevertheless, the
magnitude of their estimated effects is also larger than in our analysis. Fi-
nally, this is not surprising, given that we estimate smaller coefficients on
the incentive measures in their association with the hazard rates, as briefly

discussed in Section [3.3] Our analysis includes younger birth cohorts who

13The studies mentioned generally examine the effects of reforms on hazard rates rather than on
retirement probabilities as presented here. To facilitate a comparison in terms of magnitudes, we therefore
consider the changes in the estimated hazard rates induced by the reforms prior to their transformation
into unconditional retirement probabilities, although these results are not reported.
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appear to be less responsive to the SSW and ITAX in their retirement
decisions. When restricting the sample to a population comparable to that
used by Fraikin et al. (2025), we obtain larger coefficient estimates, closer
in magnitude to those reported in their study, which would then also lead

to stronger behavioral responses following the reforms.

In sum, while the broader literature generally does not find huge ef-
fects of reforms on hazard rates estimated using financial incentive models,
our estimates are even smaller. This may be partly due to the inclusion
of younger birth cohorts in our sample, who may respond differently to

financial incentives when making retirement decisions.

Decomposition into mechanical and behavioral effect: analysis per decile of
ACE

To stress the importance of considering the differences that exist in life
expectancies when analyzing inequality at old age, we compare the results
using the mortality tables that are differentiated by social class (as de-
scribed in Section [3.2.4]) with the ones with non-differentiated mortality.

Table presents the average SSW per decile of ACE for each of
the three SSW as well as the decomposition of effectd!’] The first decile
benefits directly from the reform thanks to an increase of the amounts
of benefits. And since they tend to retire a little later because of the
reforms, the behavioral effect is positive as well. All combined, this leads
to a slight increase in SSW because of the reformq™™ For the remaining

deciles the opposite is true when considering the mechanical effect. It is

14Appendix illustrates the different SSW per decile of ACE that are presented in Table

5Note that the analysis focuses on financial inequality, such that a higher SSW is generally interpreted
as preferable. Later retirement, which increases SSW, is therefore presented as a positive outcome within
this framework. However, individuals have heterogeneous preferences, and overall welfare also depends
on non-financial components such as health and leisure, which may conflict with delayed retirement
decisions. These considerations are beyond the scope of the present analysis.
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negative and they lose from the reform because of reduced benefits. But
since the reforms push them to retire later, the behavioral effect is positive.
However, as mentioned before, the magnitude of the behavioral effect is
small and because the mechanical effect surpasses it, the upper deciles lose
in total from the reforms. Figure illustrates the average mechanical,
behavioral and total effect for the different deciles, both in absolute values
and relatively to the SSW without reform — total effect.

Table 3.5: Average SSW and decomposition of reform effects, by decile of ACE

SSW (2025 EUR) Mech. effect  Behav. effect  Total effect

Decile  With Without Without EUR %  EUR % EUR %

of reform reform reform
ACE mech. effect total effect
only

Differentiated mortality rates

1 308869 307585 307350 1284 042 235  0.08 1519  0.49
2 312854 314359 314184 -1505 -0.48 175  0.06 -1330 -0.42
3 340404 348392 348121 -7988  -2.29 271 0.08  -T717 -2.22
4 362860 371430 371080 -8570  -2.31 349  0.09  -8220 -2.22
) 371424 390408 389999 -18984 -4.87 409  0.10 -18575 -4.76
6 388871 410370 409799 -21499 -5.25 571 0.14 -20928 -5.11
7 408808 431303 430497 -22494 -5.23 806  0.19 -21688 -5.04
8 441441 467332 466766 -25891 -5.55 566  0.12  -25325 -5.43
9 451306 473924 473420 -22618 -4.78 504  0.11 -22114 -4.67
10 456166 476285 475666 -20119 -4.23 618  0.13 -19500 -4.10

Non-differentiated mortality rates

1 301104 299863 299623 1241 041 239 0,08 1481 0,49
2 301158 302999 302828 -1841  -0,61 171 0,06  -1670 -0,55
3 325696 333792 333520 -8095 -2,43 272 0,08 -7823 -2,35
4 345641 354263 353904 -8623 -2,44 339 0,10 -8264 -2,34
) 347669 366738 366322 -19069 -5,21 416 0,11  -18653 -5,09
6 369388 390744 390163 -21356 -5,47 580 0,15 -20776 -5,32
7 385809 408059 407229 -22251 -5,46 830 0,20 -21421 -5,26
8 414312 439797 439217 -25485 -5,80 580 0,13  -24905 -5,67
9 415624 437845 437314 -22221 -5,08 532 0,12 -21690 -4,96
10 423008 442756 442099 -19748 -4,47 658 0,15 -19091 -4,32

Source: Authors’ calculation based on SHARE data.
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Figure 3.11: Decomposition of reform effects — differentiated mortality rates
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Source: Authors’ calculations based on SHARE data.

Results are qualitatively similar when using non-differentiated mor-
tality rates, with SSW merely at a lower level across the board. The reason
for a lower SSW across all deciles is the composition of our samplﬂ. The
proportion of individuals from the lower social classes is quite small in our
sample because we select people that are still active at age 54. Hence even
in the lower deciles of our sample, we have a relatively large proportion
of people from the upper social classes, leading to a broad-based drop of
SSW for most of our sample, including the lowest decile. Since the pro-
portion of upper-class individuals increases with decile, the reduction in
average SSW increases with decile when switching to non-differentiated

mortality rates.

Measures of inequality

As the results of the analysis per decile show, the first decile benefits
slightly, while the upper deciles lose from the reforms. This should lead to
a reduction in inequality. As Table [3.6] shows, the Gini coefficient of the
SSW with reform is reduced compared to the one of the SSW without

reform. Overall inequality is thus reduced.

16See Appendix for more details.
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Table 3.6: Gini coefficient

Differentiated = Non-differentiated
mortality rates mortality rates

With reform 0.109 0.099
Without reform - mechanical effect only 0.121 0.109
Without reform - total effect 0.121 0.109

Source: Authors’ calculation based on SHARE data.

When comparing the Gini coefficient of the counterfactual unre-
formed SSW indicators (mechanical and total), we see that rounded num-
bers appear identical though they are not equa]@. This was expected
since the difference in the actual and counterfactual aggregated retirement

probabilities is small.

Looking at the Gini coefficient when non-differentiated mortality
rates are used, one notices that it is smaller than with differentiated mor-
tality. This is due to the fact that the SSW decreases much more for the
upper deciles compared to the lower deciles, which leads to SSW that are
closer to each other. This means that inequality is underestimated if the
differences in life expectancy across social classes are not accounted for.
One might think that inequality is less of a concern than it actually is.
When analyzing inequality at old age it thus of importance to consider

those differences.

The Gini coefficients in SSW appear to be quite small. For compar-
ison, the OECD (2021) reports a Gini coefficient of 0.237 in equivalized
disposable income for the Belgian population older than 65 in 2018. Sev-
eral reasons can be identified to explain this difference. First, contrary to
the OECD, we are not measuring inequality in realized income, but in ex-

pected wealth. These are therefore two different indicators. Moreover, our

"The Gini is slightly larger in the SSW without reform — mechanical effect only compared to the
SSW without reform — total effect. This makes sense since the actual retirement probabilities (reforms
included) are used in the former measure. We saw that the reforms push people to retire later and that
this effect is larger for the upper distribution. The actual retirement probabilities are thus slightly more
beneficial for the upper deciles which leads to slightly more inequality in this measure.
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wealth indicator only includes wealth from social security, which contains
less inequality compared to other income and wealth sources. Second, we
calculate the SSW for the individual and not for the household, which also
has distributional implications. Furthermore, the SSW is a weighted aver-
age over 4 different exit routes and over 10 possible exit ages, which enables
us to grasp the different options that people have and among which they
choose, and which allows us to distinguish between the mechanical and
behavioral effect. This methodological choice has the effect of smoothing

out variations and providing a more balanced distribution™|

Further analysis

The analysis considers all reforms together to capture their combined im-
pact on income inequality. It suggests that income disparities decreased
over the period 2005-2019 due to the reforms. To gain a more detailed
understanding, we examine the different social security systems separately
to assess whether the patterns observed in the overall analysis are broadly
consistent across programs or whether some systems show more pronounced
differenced™] This approach allows us to explore which sets of reforms may
have driven the observed decrease and whether other measures may have
had offsetting effects. First, we only look at the OAP exit route without
considering the GRAPA supplement to see the effect of the reforms that
happened in this system, then we look at the reforms in the CER system
and finally the UI system. The DI exit route is not considered here be-
cause no reform happened in this system since 2005. In the end we look
at the aggregated SSW (all 4 exit routes) without GRAPA supplement
and compare it to our previous results (aggregated SSW with GRAPA
supplement) to see what difference the reforms in the GRAPA make.

8These lower Gini coefficients of SSW are conceptually consistent with the Gini indicators of Fig-

ureJ?)E}
1

In this part we only consider differentiated mortality rates.
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Since the previous analysis showed that the behavioral effect is only
minor, we compare here only the SSW with reform with the SSW with-
out reform — total effect and do not distinguish between mechanical and

behavioral effect.

In Figure [3.12] looking at the OAP exit route, we see that all deciles
lose from the reform that happened in this system. The average SSW with
reform is below the SSW without reform. However, the loss is larger for
the upper deciles compared to the lower deciles which should nevertheless
lead to a reduction in inequality. This might be due to the ever-stricter
rules for early retirement. The loss in pension benefits when no longer
meeting the conditions is larger for high-income individuals compared to
low-income individuals.

Figure 3.12: Average SSW per decile of ACE — separately for OAP, Ul and CER exit
route without GRAPA
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Source: Authors’ calculations based on SHARE data.
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The effect of the reforms in the Ul and CER system is similar: there
is little to no effect for the lower deciles and a loss for the upper deciles
which should thus also lead to a decrease in inequality. This is most
certainly due to the reduction in earnings ceilings for UI and CER periods

that only affects individuals whose income is above the ceiling.

The comparison of the aggregated SSW without GRAPA with the
one with GRAPA in Figure [3.13| shows that the GRAPA only plays a role
in the lower deciles. This was expected since it is an assistance program
dedicated to the poor. The SSW increases when the supplement is added.
As shown previously, none of the reforms in the OAP, Ul and CER systems
was beneficial for anybody and consequently everyone’s SSW decreased
because of the reforms. Now when the GRAPA is added, we see that the
lower decile no longer loses from the total reforms. Hence a more generous
GRAPA has a positive effect on the lower decile that offsets the negative

effect from the reforms in the other systems.

Figure 3.13: Average SSW per decile of ACE — agg. SSW without and with GRAPA
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Source: Authors’ calculations based on SHARE data.

The comparison of the Gini coefficients in Table supports the
previous conclusions. The reforms in all systems lead to a slight decrease
in inequality. The reform that made the GRAPA more generous had the
biggest impact.
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Table 3.7: Gini coefficient- separate systems

With reform Without reform
Total effect

OAP without GRAPA 0.127 0.131
UI without GRAPA 0.117 0.122
CER without GRAPA 0.116 0.124
Aggregated without GRAPA 0.120 0.126
Aggregated with GRAPA 0.109 0.121

Source: Authors’ calculation based on SHARE data.

3.5 Conclusion

In this analysis we explore the impact of the social security reforms imple-
mented between 2005 and 2019 on inequality in the flow of incomes from
the Social Security at old age using the survey-data from SHARE. Focus-
ing on Belgian wage-earners, we calculate how their SSW evolved due to
the reforms applying a counterfactual analysis. For this we distinguish
two separate effects: The mechanical effect considers the change in benefit
levels due to the reforms for a fixed retirement age distribution. The be-
havioral effect accounts for the change in the retirement age distribution

caused by changes in the incentives to continue working.

The results show that the mechanical effect is positive for the first
decile while being negative for the remainder of the distribution. The
behavioral effect is positive for all deciles as the reforms lead to later
retirement. Because the behavioral effect is minimal, the reforms’ impact
on SSW is driven by the mechanical effect. Overall, the first decile’s
SSW increases slightly, and the upper deciles’ SSW decreases, leading to
a reduction in inequality. A more detailed look at the different exit routes
shows that the more generous GRAPA offsets the negative effect of the
other reforms for the first decile. Without this increase in the GRAPA,
the first decile would also have lost from the reforms. However, inequality

would still have decreased since the loss of the upper deciles is larger.
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In the analysis we consider differentiated mortality rates for four
social classes, a choice that proves crucial for analyzing inequality. The
upper social classes have a higher life expectancy which leads to a collection
of benefits over a longer period. This amplifies the inequality that already
exists because of different earnings histories. When ignoring the differences

in mortality rates, one would underestimate inequality at old age.



Chapter 4

The Public Pension System and the
Gender Pension Gapﬂ

Abstract

This chapter explores how the redistributive corrections imple-
mented in the Belgian public pension system impact the gender
pension gap (GPG). Special emphasis is placed on the variability
of the GPG depending on the assumptions made regarding the
attribution of the household supplement as well as the income
concept used for the calculation. The results show that the redis-
tributive corrections lead to a reduction in the GPG on average.
This reduction is greater at the lower distribution compared to
the upper part of the distribution. In general, the biggest im-
pact comes from the derived pension rights. Furthermore, the
GPG varies greatly depending on the assumptions made, sug-
gesting that interpreting the GPG is not as straightforward as it
initially appears, and that such sensitivity checks are important

to better understand the situation at hand.

'The chapter is published as "Le Systéme de Pension Public Belge et I’Ecart de Pension entre les
Hommes et les Femmes” in Revue Belge de Sécurité Sociale, 2/66e année, 267-313 (2025).
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4.1 Introduction

Women’s pensions are on average lower compared to men’s. In 2024, there
was a difference of 25% between the average pension of men and women
in the EU countries. Belgium lied above this EU average with 31% in that
year (Eurostat, 2025a). Even though the gender pension gap has declined
in the last decades because of the large increase in female labor market
participation, the gap still remains because of the tight link between em-
ployment and pension entitlements in many EU countries (OECD, 2019).
As a consequence, women face a higher risk of falling into poverty at old
age. (Eurostat, 2021).

In recent years, the gender pension gap (GPG) has received increased
attention from organizations such as the OECD (2021) and the EU (SPC
and DG EMPL, 2021). MIGAPE (MInd the GAp in PEnsions) is an in-
ternational research project — funded by the European Union’s Rights,
Equality and Citizenship Programme — designed to improve the under-
standing of the GPG. In 2024, the GPG was also one of the focal points of
the Belgian Presidency of the European Union. There was a recognition of
the significance of identifying the underlying causes of this gap, exchang-
ing successful strategies within this domain, and critically examining the
structure of pension systems. Minister Clarinval, Belgian Minister for the
Middle Classes and the Self-Employed stated: “The fight against gender
inequality, with a view to a more egalitarian European society, must con-
tinue. We must work even harder to reduce the gender pension gap, in
particular by stepping up the fight against gender inequalities in the labor
market.” (Council of the European Union, 2024). The issue remains of
relevance and much still needs to be done to achieve true gender parity

and financial equality.
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The pension gap between men and women is caused by gender dif-
ferences through a lifetime. One major aspect are differences in the labor
market. Women participate less in the labor market and work fewer hours.
They are still often responsible for the household and childcare. In order
to fulfill all those tasks, women are more likely to take a career break or to
work part-time, which is associated with lower wages and which reduces
their chances to get promoted. In addition to this, women are more likely
to work in low-paying sectors. All of this leads to a limited public pension.
In addition to differences in the labor market, there are also inequalities
in pensions caused by the structure of the pension system. In many coun-
tries the pension system is based on the male breadwinner model (full-time,
lifelong employment). But since women do often not reach the required
number of years of employment, disproportionately many women are not
entitled to a full pension (EIGE, 2015). This emphasizes the importance of
redistributive features for retirees that do not fit into the male-breadwinner

model.

The purpose of this study is to analyze how the various redistribu-
tive corrections implemented in the Belgian public pension system impact
gender inequality. The Belgian system contains many redistributive ele-
ments. Pensions are therefore less strongly linked to past earnings than
in other countries. Recent studies done by the Federal Planning Bureau
show the importance of the survivor and divorced spouse’s pension as well
as various minimum regulations and assimilated periods in reducing the
gender pension gap in Belgium (Peeters and Schols, 2023; Peeters et al.,
2024). The current chapter expands this analysis to more redistributive
elements incorporated in the Belgian system, such as the wage ceilings
applied in the pension calculation, the adjustments to long careers, the
pension bonus as well as the social assistance supplement called GRAPA.
The focus lies on wage-earners. More specifically, the GPG is calculated

under different circumstances to capture the redistributive effect of the
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different components implemented in the pension system using adminis-
trative data from the Belgian Crossroads Bank for Social Security (CBSS).
Moreover, a particular emphasis lies on the effect of the increased replace-
ment rate in case of a dependent spouse on the GPG and how it relates to
the other redistributive corrections. This has so far received rather little
attention in existing research in relation to the gender pension gap. The
gender pension gap is a complex phenomenon that depends heavily on as-
sumptions about the attribution of household pensions. The gap can vary
considerably depending on which assumptions are taken into account. A
comprehensive analysis and sensitivity check of different assumptions is
therefore crucial in order to obtain a more accurate picture of gender in-

equality in the Belgian pension system.

The structure is as follows: Section defines the gender pension
gap and specifies the deviations made in this analysis. Section proceeds
with a description of the data as well as the calculation of pension benefits.
While Section describes the methodology, Section provides the
results of the counterfactual analysis to capture the effect of the different

redistributive correction on gender inequality. Section concludes.

4.2 The Gender Pension (GGap

The following section provides a comprehensive overview of the gender
pension gap (GPQG), starting with its general definition. It then explores
the drivers behind this gap and highlights the risk of poverty that arises as
a consequence of the GPG. Lastly, the section hints at deviations from this
general definition within the paper, suggesting that the study will delve
deeper into specific aspects of the GPG beyond its broad definition.
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4.2.1 General definition

The gender pension gap represents the difference between the average gross
yearly retirement income of men and women expressed as a percentage of

men’s average gross yearly retirement income?]

RIy — Rlp

GPG =
RIy

“Retirement income” is a broad term and individuals can draw in-
come from various sources in retirement. Generally, it encompasses the
public pension, which is paid by social security, the occupational pension,
which derives from employer-sponsored programs and the private pension
initiated by the individual itself. Also included in the calculation are de-
rived pension rights such as the divorced spouse’s and survivor’s pension.
Lump-sum payments from a retirement savings plan as well as additional
income from work are excluded from the calculation of the gender pen-
sion gap - the former because it is not considered as an income, the latter

because it is not considered as a retirement income (OECD, 2021).

To make the gender pension gap comparable across countries, it
is calculated for the population older than 65 (OECD, 2021). However,
while including the same elements in the calculation, certain differences
in interpretation persist due to country-specific features in the pension
systems. Belgium for example considers the household dimension in its
public pension system and offers a higher replacement rate if a person
has a dependent spousd®l This leads to a higher pension for the working
partner (generally the man) and therefore artificially increases the gender

pension gap, even though the higher pension is supposed to be shared

2In the formula, RI is the average gross yearly retirement income. The index M and F stand for
“male” and “female” respectively
3A replacement rate of 75% is used instead of 60%.
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within the household. When making country comparisons, such country-

specific rules matter even more.

The GPG is frequently used as a metric to gauge gender inequality
in retirement, yet it provides only a partial perspective as it overlooks a
crucial factor, namely the differences in life expectancies. Women, on av-
erage, live longer than men and consequently collect pension benefits over
an extended period. Viewing the pension system through the lens of insur-
ance underscores that this higher life expectancy of women is not factored
into the contributions they make, highlighting an imbalance. Considering
pension Wealthﬁ rather than annual pension benefits could likely reduce

gender inequality in pensions because of the longevity dimension.

4.2.2 Drivers

Figure 4.1: Drivers of the gender pension gap

Drivers in the labor market Human capital Pay gap
Segregation  —»  Hours gap
Diserimination / Carecer gap
Household drivers Marital status
& motherhood
\ v
Drivers in retirement Pension system
Behavior
Coverage

Source: Author.
Notes: The figure is designed to visually summarize the various elements discussed,
though it is not exhaustive.

4The pension wealth represents the present discounted value of all future pension benefits, taking into
account life expectancy.
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Drivers in the labor market

The first category summarizes different drivers that lead to gender dif-
ferences on the labor market that are translated later on into retirement
income. To begin with, there is a pay gap between men and women that is
partially rooted in differences in educational outcomes. While historically,
this stemmed from discrimination that limited educational opportunities
for women, today it more often results from divergent educational choices,
with men and women selecting different fields of study. Men are overrep-
resented in STEM fields while women tend to choose majors in education,
health and welfare (EIGE, 2018). These choices can have an impact on
the development of specialized skills and the career opportunities that re-
sult. In addition, a certain part of the gender pay gap can be explained by
sectoral segregation in the labor market. Women are more likely to work
in relatively low-paying sectors (European Commission, 2023). However,
most of the gender pay gap in the EU remains unexplained and cannot
be linked to the characteristics of the worker or the workplace (European

Commission, 2023).

Next to the pay gap, there is the hours gap. Women are more likely
to work part-time and work on average less hours (in paid work) compared
to men. In 2022, 27.8% of employed women worked part-time versus 7.6%
of employed men (Eurostat, 2023b). One reason for this is that women are
still often responsible for the household and care activities. In 2022, 29.2%
of women gave “care of adults with disabilities or children” as reason for
working part-time compared to 7.7% of men (Eurostat, 2023b). Those
care activities often also lead to career interruptions which entails that
women have on average shorter careers than men. In the EU in 2022, men
have an expected career of 38.6 years, compared to 34.2 years for women
(Eurostat, 2023a). And shorter careers imply smaller pensions in systems

with a tight link between employment and pension entitlements. More-
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over, working part-time and experiencing career interruptions contribute
to lower earnings for women, exacerbating the gender pay gap as they are
afforded fewer opportunities for career advancement and promotion. This

illustrates the interdependencies between the various drivers.

Household drivers

The gender pension gap also differs by marital status and the number
of children. In almost all EU Member States, the gap is the highest for
married women, followed by divorced women and widows. The gap is
substantially lower for single women (European Commission, 2013). This
might be due to lower incentives for participation in the labor market and
advancements in career for married women (European Parliament, 2016).
However, as mentioned earlier, one should be careful with the interpreta-
tion of the gender pension gap as it relates to individual retirement income
and does not consider a possible/likely pooling of income (and resources

more generally) within a household.

Being married often correlates with having children, and this familial
responsibility also significantly impacts the gender pension gap. A positive
relationship exists between the gender pension gap and the number of
children. The more children, the higher the gap, which can be explained
by caring activities as already outlined above. The uneven division of those
duties leads to a motherhood penalty in employment and remuneration.
More women than men take a career interruption or reduce working hours
due to care duties (European Parliament, 2016). In the EU in 2018, 82%
of those who have reduced their working hours for childcare were women
and every third women had a career interruption for childcare reasons,

compared to only 1.3% of employed men (Eurostat, 2019).
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This pattern is partly rooted in persistent social norms, whereby
women are more likely to assume caregiving roles while men act as pri-
mary earners (Fortin, 2005). At the same time, economic considerations
and opportunity cost optimization also play an important role, as such
decisions are often made at the household level with the aim of maximiz-
ing joint welfare (Chiappori, 1988). Given wage differentials and career
prospects, it can be financially more rational in the short term for the
woman to reduce working hours, take career breaks, or prioritize flexi-
bility, thereby allowing the household to allocate labor more efficiently.
While this specialization may increase household resources and stability
in the short run, it also has long-term consequences: reduced labor mar-
ket attachment leads to slower career progression, lower lifetime earnings,
and consequently lower individual pension entitlements. Over time, the
partner who scales back employment - typically the woman - bears the
negative effects of these jointly optimized decisions, which contributes to

persistent disparities in retirement income.

Drivers in retirement

In addition to differences that arise on the labor market and due to the
family situation, there are also drivers in retirement that result in inequal-
ities in retirement income. In many countries the public pension system is
based on the male breadwinner model - full-time and lifelong employment
is needed to get a full pension. However, even though the labor market
participation of women has increased, women do often not reach the re-
quired number of years of employment and are therefore not entitled to a
full pension (EIGE, 2015). While the concept of not receiving a full pen-
sion due to insufficient contributions aligns with insurance principles, this
can lead to issues of adequacy. This underlines the importance of redis-

tributive features to provide a more adequate pension to retirees who do
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not conform to the male-breadwinner model. Derived pension rights like
the survivor’s pension are one example of those redistributive corrections.
It exists in almost all EU Member States and plays an important role in
providing a retirement income to the surviving partner, hence most often
the woman. Several Member States also provide care credits, measures
designed to compensate for the impact of interrupted careers on women’s
pension by crediting care periods as pensionable years. There are major
differences between countries when it comes to the duration and scope of
these credits. Minimum pensions allow to top-up low pensions and provide
some correction to women with low or no contribution histories. Such re-
distributive components can reduce the gender pension gap but they may
have the counter effect of reducing the work incentive as well (European
Parliament, 2016).

Moreover, women live on average longer than men and historically,
they were allowed to retire earlier (and still do in some EU countries’)).
This leads to a collection of benefits over a longer period. This is as such
beneficial for women. However, in many countries, pensions in payment are
not fully protected against inflation because they are indexed inadequately
relative to inflation. Belgium for example uses the health index — a slowed-
down version of the CPI. This leads to an erosion of purchasing poweﬂ
over time, which affects women to a greater extent due to their higher life

expectancy (European Commission, 2013).

Next to the structure of the pension system, women and men dif-
fer in retirement behavior which leads to differences in retirement income.
However, since the increase in the statutory eligibility age for women in

almost all Member States, the effective exit age of men and women are

°In Poland, the statutory eligibility age lies at 65 for men, and at 60 for women in 2022 (OECD,
2023).

6To mitigate this erosion of purchasing power, periodic upward shifts of pensions in payments were
introduced in Belgium.
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expected to converge (European Commission, 2015). The impact of this
factor on the gender pension gap should therefore be reduced. At the same
time, the literature on joint retirement shows that retirement decisions are
often coordinated within couples rather than made individually (Hurd,
1990; Michaud et al., 2020; Hospido and Zamarro, 2014). In this context,
spouses - particularly wives - are more likely to retire when their partner
retires, reflecting complementarities in leisure and intra-household opti-
mization. Given that women are on average younger than their partners,
such coordination can lead them to exit the labour market earlier than
they would individually choose, thereby shortening contribution periods
and reducing pension entitlements. Consequently, even with equal statu-
tory retirement ages, joint retirement behavior may continue to contribute

to the persistence of the gender pension gap.

Furthermore, women are less likely to access an occupational pen-
sion[l] for different reasons. The most obvious one is the employment gap.
But women are often also underrepresented in the sectors that are more
likely to provide such investment plans. In addition, women may face bar-
riers to joining occupational schemes when access is subject to conditions of
employment or remuneration. This shows once again the interdependencies
between the different drivers. Gender differences also exist in investment
behavior, with women participating less and accumulating less in private
retirement savings plans. This gap widens over time due to compound
interest, as larger pension funds earn higher returns than smaller ones.
In addition, women tend to be more risk-averse and invest their money
in more conservative plans while men choose generally riskier strategies
(OECD, 2021). Gender inequalities are therefore more pronounced in the

second and third pillaif] The role of retirement savings schemes in con-

“In Belgium, only 18% of the women in the working-age population is covered by an occupational
pension plan compared to 27% of men (OECD, 2021).

8In Belgium, the gender gap reaches 50% in complementary pensions while being at 20% for the
statutory pension (INASTI, 2023). It is important to note that the gap in complementary pension here
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tributing to the overall pension gap between men and women depends on
the importance of the second and third pillar in the overall pension system
and whether they are paid out as a lump sum or as a steady stream as this
affects their inclusion in the calculation of the GPG. Currently, in many
European countries, retirement savings plans provide a steady stream of

income for only a small proportion of retirees (OECD, 2021).

4.2.3 Financial dependency and risk of poverty

The GPG comes with a number of consequences. It results in increased
financial dependency among women, as their lower pension benefits can
necessitate reliance on external sources of support for financial stability.
This dependency, commonly on a spouse or partner, poses significant chal-
lenges. Firstly, it can exacerbate the risk of gender-based violence, as finan-
cial reliance may result in limited autonomy and decision-making power
within relationships (EIGE, 2015). Moreover, this reliance can lead to
complications in the event of the partnership ending, whether through
divorce/separation or the death of the spouse. Given that women are gen-
erally younger than their spouses and have longer life expectancies, the
death of a partner is not an uncommon event in their lives. While the di-
vorcee and survivor pension serve as compensation for the individual’s loss
of the partner’s income, such events often still result in economic hardship.
Women face thus a higher risk of poverty in retirement compared to men

due to their lower pension benefitd’]

reflects the gap in average capital between men and women, distinct from the income-based calculation
of the GPG.

917% of female pensioners older than 65 years were at risk of poverty in 2019 in the EU compared
to 13% of men in the same age group (Eurostat, 2021). The phenomenon of poor old women is not
unknown and has already been pointed out by several studies (EIGE, 2020; Ahonen and Kuivalainen,
2024).
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4.2.4 Beyond the general definition

The aim of this study is to analyze the impact of the different redistributive
corrections implemented in the Belgian pension system on the GPG. The
Belgian system incorporates relatively many redistributive elements and
pensions are less earnings-linked compared to other countries, making it
an interesting case for analyzing how gender inequalities originating from

the labor market are reflected in pension payouts.

Moreover, Belgium is one of a few countried™| that takes into account
the marital dimension in its pension calculation. As highlighted before, the
higher replacement rate in case of a dependent spouse affects the gender
pension gap and its interpretation because the possible pooling/sharing
of retirement income within a household is not considered in the common
definition of the GPG. Special attention will be given to the effect of
the household rate on the GPG by assuming different sharing rules of the
family pension and how it relates to the other redistributive elements. In a
further step, the idea of individualized pension income is fully abandoned
and the total household pension income is considered as a base for the
calculation of the GPG. More details are given in Section [4.4]

Due to data limitations, income from the second and third pillars
are not considered in the GPG calculation for this analysis. While this is
not considered a major limitation - firstly because the first pillar remains
the main source of income for retirees in Belgium (OECD, 2019), and
secondly because the focus here is on the public pension system - it should
be noted that the analysis offers only a partial view of gender inequality
in retirement, as occupational and private pensions exhibit larger gender

disparities than the public system (INASTI, 2023; OECD, 2025).

10Tn Ireland, the IQA (Increase for a Qualified Adult) exists, an enhanced pension in case of a financially
dependent spouse. In Cyprus, a dependent spouse leads to an increase of the replacement rate from 60%
to 80%. It increases even further if there is more than one dependent person (SPC and DG EMPL,
2021).
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4.3 Calculation of pension benefits

For the purpose of this analysis, the yearly gross public pension benefits
are calculated. In the following, the data and the calculation of the pension

benefit is outlined.

4.3.1 Data and sample

The analysis relies on an administrative panel dataset provided by the
Belgian Crossroads Bank for Social Security[] (CBSS). It contains detailed
information on the working life of the sample and its socio-economic back-
ground, retrieved from the administrative records of various social security
institutions and the national registry. Since the reference period of this
study is the calendar year, the quarterly income data is merged into a sin-
gle yearly observation, using the status of the last day of the last quarter

of each year.

For the analysis, wage-earners which are present in the ONP[?|records
in 2017 and which are born between 1939 and 1952 are selected™] They
are thus aged between 65 and 78. Retirees with a mixed employment his-
tory as wage-earner, civil-servant and/or self-employed remain included in

the sample. It is composed of 43518 individuals.

To situate the sample in the overall income distribution of the Bel-
gian population, it is compared to the EU-SILC sample. The comparison
is presented in the Appendix [B.1].

HContract Art5/18/038.

12The ONP (Office National des Pensions) was responsible for managing and administering pensions
for wage-earners and the self-employed in Belgium. Pensions for civil servants were handled by the
SAPSP (Service des Pensions du Secteur Public). Since April 1, 2016, the ONP and the SAPSP have
merged to form the Federal Pension Service (SFP for Service fédéral des Pensions).

13We have data spanning 1954-2017, allowing us to observe complete career trajectories - from ages
15 to 65 - for the relevant birth cohorts.
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Table 4.1l shows some main characteristics of the individuals included
in the sample in 2017. Note that the available administrative data pro-
vide detailed career information only for wage-earners. Consequently, the
measures of average career length and average career earnings (ACE) con-
sider only periods as wage-earners, excluding years and earnings as civil
servants or self-employed. This limitation explains the relatively short ca-
reers observed in the full sample, which includes individuals with mixed
careers. As a consistency check, we examined these measures for pure
wage-earners, whose entire career consists of wage-earning employment,
and found more plausible values for career length. The table shows that,

on average, women have shorter careers and lower earnings, as expected.

Table 4.1: Summary statistics of sample, retirees aged 65-78

Total Men Women

Number of individuals 43518 23204 20314
Demographics
Marital status
single, divorced or widowed 31%  21% 43%
with partner, not married 2% 11% 13%
married 5%  68% 44%
Employment
Mixed career 39%  44% 33%
Average years of career 28 32 25
Average ACE (in 2025 EUR) 36512 43919 28044

Source: Author’s calculations based on CBSS data.

Notes: Years of career refers to the career years worked as a wage-
earner (assimilated periods included). ACE refers to individual aver-
age career earnings. They are calculated by dividing the total gross
wage-earner earnings by the number of years actually worked as wage-
earner (fulltime equivalent).

4.3.2 Yearly gross pension benefits

For each individual in the sample, the yearly gross pension benefit to which

the person is entitled is calculated using a simulation tool, considering the
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rules in place in the first year of benefit collection, the individual’s career
as wage-earner as well as the partner’s income. As a reminder, only the
public pension benefit is considered, leaving aside benefits from the second
and third pillar. Due to data limitations, the derived pension rights, the
GRAPA supplement, as well as the pensions stemming from civil servant
and self-employed careers are taken directly from the ONP records and are
considered as given. As mentioned, the administrative data available to
us provide detailed career information only for wage-earners, not for civil
servants or the self-employed. Consequently, only the pension benefits
based on the individual’s wage-earner career can be calculated using the

simulation tool.

To validate the calculations, the predicted pension benefits are com-
pared to the actual pension benefits from the ONP recordd™ Figure
shows the distribution of the actual pension benefits and the ones calcu-

lated with the simulation tool.

Figure 4.2: Distribution of the yearly gross pension benefits - ONP and predictions
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Source: Author’s calculation based on CBSS data.

14The validation of the calculator is done for all people in the CBSS data born between 1939 and 1952,
not only the restricted sample. 77387 individuals are matched, 42146 men and 35241 women.
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As presented in Table .2 on average, the calculated yearly gross
pension benefit is EUR 25118 while the ONP records provide a yearly gross
pension benefit of EUR 25802 (expressed in 2025 EUR). The predicted
gender pension gap is 26.65% at the average, an underestimation of 1.39
percentage points. The comparison is also done at the 20th and 80th
percentile to examine the accuracy of the calculator at the lower and upper

distribution.

Table 4.2: Yearly gross pension benefits separately
for men and women — ONP and predictions

Total Men  Women GPG
(expressed in 2025 EUR) (%)

Average

ONP 25802 29579 21286 28.04
Predicted 25118 28586 20970 26.65
Difference -684 -993 -316  -1.39

20th percentile

ONP 17177 20332 11023 45.79
Predicted 14992 19190 10693 44.28
Difference -2185 -1142 -330  -1.51

80th percentile

ONP 33653 36457 28979 20.51
Predicted 32987 35170 29213 16.94
Difference -666 -1287 234  -3.57

Source: Author’s calculations based on CBSS data.

Notes: The pension benefit includes pension benefits origi-
nating from the wage-earner, self-employed and civil servant
career, the divorced spouse’s and survivor’s pension as well as
the GRAPA supplement. Amounts are expressed in 2025 EUR.

Figure |4.3|presents the distribution of the predicted yearly gross pen-
sion benefits for the sample, separately for men and women. Overall, the
male distribution is more to the right, indicating higher pension benefits.
Among men, there are hardly any workers with a benefit close to EUR 0.
They cluster around a benefit of EUR 20000-25000. For women, the pic-
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ture is different. Some receive pension benefits close to EUR 0, a situation
that becomes even more pronounced when not factoring in derived pen-
sion right§™| This is not uncommon in the birth cohorts considered in this
sample because women were less present in the labor market. Today, the
labor market participation of women has significantly increased. This shift
reflects broader societal changes, including advancements in gender equal-
ity, improvements in educational opportunities for women, and evolving
cultural attitudes towards women in the workforce. The increased partici-
pation of women in the workforce will eventually reflect in the allocation of
pension benefits. Consequently, the distribution of retirement benefits for

present-day women engaged in the labor force is expected to be different.
Figure 4.3: Distribution of the predicted pension benefits separately for men and women
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Source: Author’s calculation based on CBSS data.

Regarding the household rate, 38% of married men in the sample get
a pension based on the increased replacement rate, thus having a spouse
with low or no lifetime earnings. In contrast, the corresponding share
among married women is only 1.5%, reflecting the historical pattern in

which women were much more likely to remain outside the labour market.

15See Appendix for a further analysis of the distributions across counterfactual situations.
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The high incidence of the increased replacement rate among men in these
cohorts reflects that one-earner households were common at the time. This
dynamic is also likely to change for today’s working population. Due
to the increasing prevalence of dual-earner households and higher female
labour force participation, more couples accumulate pension rights on an
individual basis rather than relying on a single primary earner. As a
result, the conditions that make the household rate relevant are becoming
less common. Consequently, the household rate is expected to be used less

frequently in the future.

4.4 Methodology

This chapter examines the effect of the different redistributive elements im-
plemented in the Belgian pension system on the gender pension gap. To
do this, a number of counterfactual pension benefits are calculated with
the objective to remove the changes attributable to the different elements
and to examine what would be the situation in the absence of those redis-
tributive corrections. Additionally, the common assumptions made in the
calculation of the gender pension gap are being challenged to assess their

impact on the results, by considering alternative scenarios.

4.4.1 Redistributive corrections : eight features

The focus lies on the redistributive elements incorporated in the calculation
of the pension entitlements namely (1) the assimilated periods, (2) the
wage ceilings and (3) wage floor, (4) the long career adjustments, (5)
the guaranteed minimum pension, (6) the pension bonus, (7) the derived
pension rights and (8) the GRAPA supplement.
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The analysis starts with a pension system without any redistribu-
tive element — pension benefits are proportional to lifetime earnings. Then
the eight different elements mentioned above are added stepwise until the
pension system in place is reached. The gender pension gap is analyzed
throughout the different steps to see which elements have the biggest im-
pact on gender inequality@.

It is important to note that the various elements interact with each
other. For example, the wage floor and the minimum pension compensate
each other. When one regulation is excluded, many people are absorbed
by the other. Since the wage floor, the minimum pension as well as the
pension bonus are tied to career conditions, they interact strongly with the
assimilated periods. The interdependency between the different elements

should therefore not be disregarded when analyzing the results.

4.4.2 Challenging assumptions : five scenarios

In the subsequent analysis, the common assumptions made in the calcula-
tion of the gender pension gap are being challenged to assess their impact

on the results. For this, five alternative scenarios are considered.

Three scenarios are compared to examine how different attribution

rules of the household supplement affect the gender pension gap[’| In the

16The method described here is referred to as strategy 1 in the Appendix [Bl But path dependency is
a possible concern since the results can depend on the sequence the different elements are added to the
hypothetical proportional pension system. It is possible that elements added in the beginning will show a
larger effect on inequality compared to the elements added in the end. A second strategy is used to verify
whether the results are actually affected by the sequence as done by Halvorsen and Pedersen (2019) for
the Norwegian case. In strategy 2, the pension system is kept as it is in place and one redistributive
element is removed. Then it is looked at the impact on the gender pension gap of each element. Using
both strategies will deliver a more reliable picture on which elements have the biggest importance in
reducing gender inequality. Since the conclusions of both strategies are similar, the results of the second
one are presented in the Appendix

17As a reminder, the pensions based on the household rate are entirely attributed to the working
partner (mostly the man) and the possible sharing of benefits within a household is not considered in
the calculation of the GPG. This might artificially widen the gap and deliver a distorted picture.
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first scenario (1), the household rate is ignored and the pensions are solely
calculated using the single rate of 60%. The second scenario (2) presents
the situation commonly implemented. A household rate of 75% is applied
in case of a dependent spouse and the entire benefit is attributed to the
working partner. The third scenario (3) shows an alternative attribution
of the pension benefits based on the household rate. 60/75 of the benefit
is attributed to the working partner and 15/75 to the dependent spouse.
The working partner gets thus the full benefit based on the single rate and

the supplement is supposed to be given to the partner.

Two more scenarios are added which consider an alternative income
concept in the calculation of the GPG, which leads in total to five different
scenarios. Instead of individualized income, the household income is used
as base for calculating the GPG. It is assumed in general, that resources
within a household are shared, whether partners get the household rate or
noﬂ. In the fourth scenario (4), household pension resources are pooled
and equally divided between partners. The last scenario (5) also assumes
an equal division of household pension resources, but resources in a two-
person-household are transformed in a way to make it comparable to a
one-person household by using the OECD-modified equivalence scald™]
While the individual income is typically used when examining how pension
benefits are distributed, especially concerning the gender pension gap, the
equivalized household income is commonly chosen for research on poverty

and income inequality.

18This approach reflects the idea that employment and retirement decisions are often made at the
household level rather than by individuals in isolation, as discussed in an earlier section. As partners
tend to optimize jointly over the life course, it is reasonable to assume that both benefit equally from the
resources accumulated, including during retirement, even if these resources are not formally attributed
equally to each partner.

19 As the number of individuals in a household increases, its requirements also grow. However, this
increase is not always directly proportional. Due to economies of scale in consumption, the needs for
housing space, electricity, and other essentials generally do not increase in a proportional way for each
additional household member. To take this into account and to compare the well-being of households of
different sizes, the OECD-modified equivalence scale is used. This scale assigns a value of 1 to the head
of the household, and of 0.5 to each additional adult member. The household resources are thus divided
by 1.5 instead of 2 in the fifth scenario.
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Any sharing rule between partners can appear problematic, be it the
attribution of the household supplement to the dependent spouse (scenario
3) or the equal sharing of resources between partners in general (scenario
4 and 5). Even though it can be assumed that the household pension
or household resources in general are shared to some extent among part-
ners, the exact division between partners cannot be known. Therefore,
whether financial autonomy exists remains uncertain, as the money right-
fully belongs to the person it is registered to. An equal sharing can thus
appear extreme and not necessarily accurate. But the general definition
of the gender pension gap completely excludes the possibility of sharing
of resources, which is another extreme. These sensitivity tests consider-
ing alternative attributions of household resources can thus provide an
interesting insight into the variability of the GPG depending on the as-
sumptions made. While the interpretation of the GPG remains difficult
in all scenarios, comparing the different cases offers a more comprehensive

understanding of the situation at hand.

As emphasized at an earlier point, the labor market behavior of
women in the cohorts in this sample differs significantly from that of women
currently active in the labor market, with women today being much more
active in the labor market and therefore building up their own pension
rights to a greater extent. Therefore, the use of the increased replacement
rate of 75% will likely diminish considerably in the future, and with it its
influence on the gender pension gap as well as the resulting limitations
regarding the interpretation of the gender pension gap. The conclusions
drawn from scenarios 1-3 are therefore somewhat less directly applicable
to today’s working population. Nevertheless, conducting this analysis re-
mains worthwhile, as it helps to shed light on gender disparities among
today’s retirees. With regard to the comparison to scenarios 4 and 5, the
topic remains relevant even to today’s working population, as couples are

likely to share their resources, even in dual-earner households.
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4.4.3 Distribution

The analysis is done at different points of the distribution. First it is
looked at the average to get a general idea about how the system redis-
tributes. However, it can be assumed that the lower and upper distribution
is affected differently by the redistributive elements. Size and sign of the
effects might change along the distribution. This is why the analysis is
also done for the first and last quintile of the distribution to obtain a more
complete picture about the redistributive characteristics of the different

features in the system.

For this, the sample is divided into five quintiles using the EU-SILC
quintile cutoff points of the general Belgian population?| This allows to
discern the impact of the redistributive components on retirees, distin-
guishing between those classified as economically disadvantaged and those
deemed affluent. The Appendix presents more details about the divi-
sion into the EU-SILC quintiles.

4.5 Counterfactual analysis

This section presents the results of the counterfactual analysif®] First
it is looked at the impact of the various redistributive corrections and
the different attribution rules of the household supplement on the GPG
(scenario 1-3) and afterwards the sharing of resources within the household
is considered and how it affects the GPG (scenario 4-5).

20The division into five quintiles is the same across the five scenarios. Regardless of the income
definition used in the calculation of the GPG, individuals are categorized into quintiles according to
their equivalized disposable household income and using the EU-SILC quintile cutoff points of the general
Belgian population. This approach offers two advantages: firstly, it simplifies the comparison of the five
scenarios as the composition of the quintiles remains consistent, and secondly, it enables to assess the
redistributive impact of the system across individuals identified as poor or wealthy, in accordance with
EU-standards.

21The detailed tables with the GPG in the different scenarios are presented in the Appendix The
analysis using strategy 2 is entirely presented in the Appendix since conclusions are similar.
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Table summarizes the different counterfactual situations. By
adding stepwise the different redistributive elements, we move from a fully

proportional pension system to the actual one.

Table 4.3: Counterfactual situations

Fully proportional pension system
Adding assimilated periods
Adding wage ceilings

Adding the wage floor

Adjusting for long careers

Adding the minimum pension
Adding the pension bonus

Adding the derived pension rights
Adding the GRAPA supplement
(= the actual pension system)

TQHOTHO QW >

o
o
=+
c
2,

Source: Author.

4.5.1 Different attribution rules of the household supplement

Figure presents the evolution of the GPG at the average when moving
from the proportional system to the actual one, for the three scenarios
regarding the household rate. Figure shows the same evolution but
for the first and fifth quintile to offer a targeted analysis at the lower and

upper distribution.

Looking at the average, we see that the GPG is the highest when the
household rate is applied and fully attributed to the working partner. Men
are thus on average more often in the case of receiving the increased re-
placement rate. It follows the scenario that ignores the household rate and
applies a replacement rate of 60% to everybody regardless the family situ-
ation. Gender inequality is reduced in the third scenario when the working
partner continues to receive the benefits based on the single rate (60/75
of the household pension) while the supplement (15/75 of the household
pension) is attributed to the dependent spouse. It can clearly be seen

that different hypothesis on how the household supplement is attributed
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Figure 4.4: Evolution of the GPG at the average - scenario 1-3
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Source: Author’s calculation based on CBSS data.

changes the size of the gender pension gap to some extent. A difference of
3.52 pp exists between the scenario that is commonly used in calculations
of the GPG (household supplement attributed to the working partner —
24.32%) and the case that considers that the supplement is given to the
dependent spouse (20.80%). Caution is therefore advised when examining
the GPG because official numbers might not tell the whole story. How-
ever, as already mentioned earlier, despite the intention to offer women
financial support through the household supplement, the reality remains
that this pension arrangement often does not guarantee women'’s financial
autonomy, as it is ultimately geared towards the man and thus dependency

persists.

Regarding the effect of the various redistributive corrections, the
general evolution is a reduction in the GPG, in all three scenarios. Sign
and size of the effects of the different elements are similar across scenarios.
Each of the redistributive elements reduces the gap when added consec-
utively to the proportional system. The assimilated periods reduce the

GPG to a rather large extent (around 4 pp). Women benefit therefore
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on average more from those periods compared to men. This is because a
larger proportion of women’s careers usually consist of assimilated periods
(Peeters et al., 2024). Men are more affected by the wage ceilings since
they have on average higher earnings while women benefit more from the
wage floor regulation due to their lower earnings on average. These two
elements reduce the GPG by around 3 pp respectively. The effect of the
long career adjustment is quite small but still negative. Men are thus more
affected by it on average. What is a bit surprising is that the minimum
pension reduces the GPG only to a small extent. A possible explanation
for this rather small effect is that a lot of individuals already reach the
minimum pension threshold thanks to the wage floor that is considered in
the pension calculation. The effect of the pension bonus is negative as well,
meaning that women benefit more from this regulation than men. This
can appear unexpected since men have on average longer careers and are
therefore more often eligible for the bonus. The explanation for this lies
in the fact that the bonus is not proportional to income but a lumpsum
amount that is paid for each additional working day. The bonus repre-
sents thus a higher percentage of income for women since their earnings
are lower. However, the effect of the bonus on the GPG is small. The far
biggest impact comes from the derived pension rights. They reduce the
GPG by around 18 pp. This is consistent with the findings of Peeters and
Schols (2023) considering that here it is looked at a rather younger sample
of retirees. They find that the principal part of this reduction in the GPG
is due to the survivor’s pension. The GRAPA supplement reduces the
GPG further by around 1 pp and has thus a rather small effect on gender

inequality at the average.
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Figure 4.5: Evolution of the GPG at different quintiles — scenario 1-3
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Source: Author’s calculation based on CBSS data.

The graph representing the first quintile shows that gender inequality
is larger among individuals that are considered as rather poor compared
to the average. The GPG ranges from 37.01% in the scenario that at-
tributes the household supplement to the dependent spouse to 43.80% in

the scenario that assigns it to the working partner.

Overall, the various redistributive corrections lead to a reduction in
the GPG in the first quintile. The derived pension rights are still the most
important element. However, the GRAPA supplement is also becoming
very important in this segment, since it is a social assistance program
dedicated to the poor. Compared to the average, the assimilated periods
play a more important role in reducing the GPG among the economically
disadvantaged. The wage ceilings affect inequality only to a smaller extent

due to generally smaller earnings at this part of the distribution.

The graph at the fifth quintile shows a lower GPG among individuals
that are considered as affluent. It is around 16% across the different scenar-
ios dealing with the household supplement. The fact that there is almost
no difference across scenarios indicates that the upper distribution mainly
consists of people who rely on building their own pension entitlements and

who do not have a dependent spouse. An additional explanation for this is
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the composition of pension benefits. Within the last quintile, a significant
proportion of individuals also worked as civil servants, entitling them to
pension benefits from both schemes. As a result, the wage-earner pension
constitutes a smaller portion of their total pension benefits compared to
individuals in other quintiles. And since the different scenarios only per-
tain to the wage-earner pension, this leads to less variation observed across
them.

Again, the redistributive corrections lead in total to a reduction in
the GPG at his part of the distribution. The derived pension rights remain
the most important element. However, there is a shift in the relative im-
portance of the other elements. The wage ceilings become more important
in reducing the GPG, as individuals are more affected by this regulation
due to higher earnings. The gender differences in completing the career
with assimilated periods are less pronounced among the rich which leads
to a smaller redistributive effect coming from those periods. Due to higher
earnings, the different minimum regulations such as the wage floor and the
GRAPA supplement have hardly any influence on the GPG here. Contrary
to what is observed at the average, the effect of the pension bonus turns
slightly positive, increasing thus the GPG. This is related to the fact that
the earnings are generally higher and that the income difference between
men and women is no longer too great here. The fact that men are affected
by the bonus more often than women therefore outweighs the fact that the
lumpsum bonus is more significant for women (in proportion to income).

However, the effect remains at about 0.

It can be concluded that the derived pension rights are the most
important element in reducing the GPG. The respective importance of the
other elements shifts depending on where it is looked in the distribution.
While the assimilated periods, the wage floor and the GRAPA supplement

play an important role at the lower distribution, the wage ceilings gain in
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significance at the upper part of the distribution. The total effect is also
significantly different. While in the first quintile, a total reduction of 30-34
pp can be observed, the GPG is reduced by around 12-13 pp in the fifth
quintile depending on the scenario. Yet the magnitude of the effects hardly
changes across scenarios, which suggests that the assumption regarding
the attribution of the household supplement has no major influence on the

effect of the redistributive corrections. However, it does have a slight effect
on the level of the GPG.

4.5.2 Alternative income definition: equal sharing of household

pension resources

This section presents the results of the analysis considering an alternative
income concept assuming the equal sharing of household pension resources
between the partners (scenario 4 and 5). As a reminder, this concept of
income is an extreme assumption about the sharing of pension incomes
within a household and does not necessarily reflect the actual situation. It

sheds light at the variability of the GPG when changing assumptions.

Figure 4.6| shows the evolution of the GPG at the average when
moving from the proportional system to the actual one. Figured.7|presents
the same evolution but again for the first and fifth quintile to get insights
about how the elements redistribute between men and women at the lower

and upper distribution.

When considering the equal sharing of household pension incomes,
the GPG is substantially reduced and turns out to be negative at the
average. It is equal to -9.56% and -3.15% when using the OECD-modified
equivalence scale (compared to around 20-25% when using individualized
income). According to this income concept, women have on average higher

pension incomes than men.
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Figure 4.6: Evolution of the GPG at the average — scenario 4-5
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Regarding the redistributive corrections, a shift in size and even in
sign can be detected compared to the previous analysis that considers the
individualized pension income. The role played by the assimilated periods
in reducing the GPG is reduced. The wage ceilings and the wage floor
remain relatively important elements for gender equality. The role played
by the long career adjustments, the minimum pension and the pension
bonus remains insignificant. The effect on the GPG is close to 0. However,
the sign turns positive for the pension bonus. The same effect as observed
at the upper distribution when applying the traditional income definition
is found here. As the income gap between men and women is no longer
as important in this context, the greater relative significance of the lump-
sum bonus for women no longer outweighs the frequency with which men
receive the bonus. The importance of the derived pension rights increases
in this context. The effect of the GRAPA supplement on the GPG remains

rather small at the average.
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Figure 4.7: Evolution of the GPG at different quintiles — scenario 4-5
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When looking at the first quintile, the GPG remains positive even
when applying the alternative income concept. However, it is still reduced
to a large extent. It is at 2.26% and 14.71% when equivalizing the house-

hold income (compared to around 40% when using individualized income).

The magnitude and sign of the effects of the redistributive correc-
tions remain comparable to what was found with the traditional income
definition. The assimilated periods as well as the wage floor are relatively
important elements in reducing the GPG. The effect of the derived pension
rights as well as the GRAPA supplement even increases when considering
the sharing between partners. They reduce the gap by around 17 pp and
10 pp respectively.

At the fifth quintile, the GPG is at around -20% in this context.
Among the affluent, women’s pension income is thus higher than that of
men. It is noticeable that the difference between the GPG in the shared
household income and the GPG in equivalized shared household income is
very small, suggesting that people in the upper range of the distribution

are less likely to have a partner.
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The conclusions made about the redistributive elements in the anal-
ysis using the individualized income remain valid here. Overall, the effects
of the redistributive corrections are reduced. Most important drivers in
reducing the GPG at the upper distribution are the wage ceilings and the

derived pension rights. For the other elements, the effect is close to 0.

Overall, one can conclude from this second part of the analysis, that
the assumptions made about the income measure used in the calculation
of the GPG play a major role in the results. The GPG is reduced dra-
matically when the equal sharing of pension income is assumed between
partners. At the average, it decreases from around 25% to -10% (-3.15%
when using the OECD-modified equivalence scale) showing the variability
of the GPG considering the assumptions made. The relative effect of the
various redistributive corrections is less impacted by the income concept.

It is more about a shift in levels.

4.6 Conclusion

In this analysis the gender dimension of the different redistributive ele-
ments incorporated in the Belgian pension system is examined using ad-
ministrative panel data from the CBSS. Using a counterfactual analysis,
the change in the gender pension gap due to the different redistributive
corrections is calculated while considering different scenarios regarding the
attribution of the household’s pension. Moreover, it is looked at three dif-

ferent points of the distribution to consider disparities in the effects.

The analysis consists in adding the different redistributive elements
stepwise to a hypothetical proportional pension system until the actual
system is reached. The results show that the corrections lead to a reduc-

tion in the GPG of around 30 pp on average. This reduction is greater
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at the lower part of the distribution compared to the upper part of the
distribution. It becomes evident that derived pension rights and assimi-
lated periods have the biggest impact in reducing gender inequalities in
pensions. This highlights a critical driver of the gap: women often either
lack their own pension entitlements and rely on their partner’s, or they
receive lower benefits due to shorter, interrupted careers. Thus, career
disparities, largely influenced by caregiving responsibilities, account for a

substantial portion of the pension gap.

Policy initiatives should therefore prioritize reducing career inequali-
ties, especially those arising from caregiving responsibilities when children
are young or parents require assistance. Promoting workplace flexibility
and supporting shared caregiving responsibilities can reduce the career
interruptions that contribute to pension disparities. Simultaneously, it re-
mains essential to recognize and value the contributions many women make
outside the labor market by continuing to credit caregiving periods in pen-
sion calculations. The question remains, however, whether these credits

sufficiently capture the long-term career impacts of these responsibilities.

The comparison of the different scenarios regarding the attribution
of the household’s pension offers a more comprehensive picture of gen-
der inequality in the system. It shows that the GPG varies significantly
depending on the underlying assumptions, suggesting that they have a
substantial impact on the GPG. One does not know which, if any, of these
assumptions made in the analysis corresponds to reality. This shows that
the interpretation of the GPG is not as straightforward as it initially ap-

pears and that it is important to conduct such sensitivity checks.

This study underscores that the policy relevance of the GPG should
be approached with caution. While the GPG is a valuable measure for

highlighting disparities in pension benefits between men and women, it has
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limitations. It provides a snapshot of individual benefits but fails to ac-
count for resource-sharing within households, which can alter financial se-
curity in ways that individual metrics alone may not reveal. Consequently,
relying solely on the GPG may overlook the complexities of household fi-
nancial dynamics, potentially leading to an incomplete understanding of

gender inequality in retirement.



Chapter 5

Pension Adequacy and Inequality

under Reform Scenarios

Abstract

This chapter examines the effect of three potential reforms in
the Belgian pension system and uses a counterfactual analysis
to assess whether they improve pension adequacy and reduce in-
equality across various measures. To ensure budget neutrality,
the yearly pension expenditure is held fixed by adapting the re-
placement rate accordingly, allowing for a direct comparison to
the current system. In a second step, the average gain/loss in
pension entitlements is examined by marital status and gender
to analyze which groups are supported by these reforms. The
total effect is further decomposed into two components: the ef-
fects observed before budget neutrality is applied and those after
its implementation. Results show that all reforms lead to an im-
provement of the system, even though the effect remains rather
small. The largest impact can be obtained with the reform that
addresses directly the effect of having children on the parent’s

career.
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5.1 Introduction

A robust pension system is characterized by 3 attributes: adequacy, equal-
ity, and sustainability (European Commission, 2017; International Mone-
tary Fund, 2014). Adequacy ensures that retirees receive benefits that are
sufficient to maintain a decent standard of living after retirement. Equal-
ityﬂ implies that the distribution of pension benefits is fair and does not
disproportionately favor certain groups or individuals, in a sense that they
are tailored to the distinct circumstances of each person to address dispar-
ities. Sustainability is crucial to the long-term viability of the system, as
it ensures that it can meet the needs of future generations without plac-
ing an excessive burden on the economy. A balance between these three
features is crucial to support pensioners efficiently while preserving social

and economic stability.

The financial sustainability of the retirement system has been a per-
sistent concern, especially with increasing life expectancy and the retire-
ment of the baby boomer generation, which threatens the funding stability
of these systems. This issue has been widely discussed and examined over
the years (European Commission, 2012, 2024; Grech, 2013; International
Monetary Fund, 2014). In terms of age-related expenditure, Belgium lies
slightly above the EU averagdﬂ However, ageing costs are projected to
increase substantially in Belgium until 2070, driven by a sharp increase in

pension expenditure. Spending on pensions is projected to increase by 4.3

'In the context of pensions, the concept of equality is complex and multifaceted. It can refer to
treating individuals equally ex-ante, meaning that those with similar work histories and career earnings
receive similar benefits (horizontal equity). Alternatively, it can signify the distribution of equal pension
benefits ex-post, treating individuals according to their individual circumstances and their needs (vertical
equity). Horizontal equity does not necessitate redistributing resources among individuals with different
means, whereas vertical equity might require such redistribution (International Monetary Fund, 2014).
In this chapter, references to (in)equality in the pension system specifically refer to ex-post pension
benefits, focusing on the distribution of benefits received by individuals after retirement.

2 Age-related expenditure covers public spending on pensions, health care, long-term care and educa-
tion. In 2022, it was at 24.4% of GDP in the EU, while being at 26.8% of GDP for Belgium. Pension
expenditures constitute the largest portion of this spending, significantly influencing the outcomes in the
projections (European Commission, 2024).
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pp of GDP in Belgium, compared to only 0.4 pp in the EU as a whole. This
is due to a decline in the share of the working-age population while the
share of retirees increases. Despite efforts to address this issue through re-
formsﬂ aimed at increasing the labor market participation among the older
population, the projected rise is insufficient to counterbalance the effect

coming from the demographic change (European Commission, 2024).

Over recent years, pension adequacy has received increased atten-
tion. The Social Protection Committee and the European Commission
publish “The Pension Adequacy Report” every 3 years since 2012, exam-
ining different topics of pension adequacy in the EU countries. Belgium
includes several minimum regulations in its pension system to achieve a
certain level of adequacy, such as a wage floor applied in the pension
calculation, a minimum pension and the social assistance program called
GRAPA. In the last decade, the aggregate replacement ratio increased, an
indication for an improvement of adequate pension provision. However,
Belgium still performs below the EU average in terms of adequacyﬂ (SPC
and DG EMPL, 2021).

(In-)Equality in pensions as well has become a popular discussion
topic over the years. Especially gender inequality has attracted greater
focus since the Belgian presidency of the European Union (Council of
the European Union, 2024). Belgium implements relatively many redis-
tributive elements in its pension system, to reduce inequality in pension
entitlements. The effect of those corrections on gender inequality has been
shown in several studies (Peeters and Schols, 2023; Peeters et al., 2024)

as well as in Chapter {4] of this thesis. In terms of general income inequal-

3See Fraikin et al. (2025) to get an idea about the impact of incentive-based reforms as a key factor
in explaining the observed changes in employment patterns among older Belgian workers.

4The aggregate replacement ratio represents the gross median individual pension income of the pop-
ulation aged 65-74 relative to the gross median individual earnings from work of the population aged
50-59. It excludes other social benefits. Between 2008 and 2019, it increased for Belgium by 4 percentage
points to reach almost 50%. The EU-average aggregate replacement ratio lies at 58% in 2019 (SPC and
DG EMPL, 2021).
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ity among those aged 65+, Belgium performs better than the EU average
(SPC and DG EMPL, 2021). The lower level of income inequality shows
the moderating effect of the redistributive corrections, considering that the

statutory pension scheme is earnings-related at the base.

However, despite the presence of various redistributive mechanisms
and different minimum rules in the Belgian system, certain profiles still
lag behind, indicating a “structural incapacity of the pension system to
deal with certain life courses” (SPC and DG EMPL, 2021, p.12). Particu-
larly women face lower pension entitlements compared to men due to their
incomplete careers, which are often a result of the caregiving responsibili-
ties they shoulder. Chapter {4| covers this topic in detail, showing that the
Belgian pension system manages to reduce gender inequality in pensions
to a large extent through its redistributive corrections. However, a signif-
icant gap remains, leaving women more vulnerable to financial difficulties

in retirement compared to men.

This chapter deals with this issue, by analyzing the effect of three
potential reforms in the Belgian pension system on inequality and ade-
quacy. The reforms under evaluation are selected because they specifically
target structural inequalities within the current system. They are expected
to enhance fairness by reducing disadvantages for vulnerable groups, par-
ticularly women with relatively short and interrupted careers. The three
reforms are: (A) revalorizing past earnings at their true value by wage-
indexing instead of price-indexing them; (B) decreasing the number of
career years required to be eligible for a full pension; and (C) granting
additional career years to compensate for the impact of childbirth and
child-rearing on the career. The analysis is done by keeping pension ex-
penditure fixed, offering insights into whether such changes improve the
pension system in terms of adequacy and equality without challenging sus-

tainability. The focus lies on wage-earners and self-employed. Moreover,
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special attention is placed on conducting a detailed analysis by gender and
marital status to assess which groups are effectively benefiting from these
reforms. The total effect is further decomposed into two components : the
effects observed before budget neutrality is applied and those after its im-
plementation. Furthermore, the long-term variability of the reforms’ effect

is discussed.

The structure is as follows: Section describes the data and the
calculation of pension benefits. Section proceeds with a description
of the methodology. Section provides the results of the counterfac-
tual analysis to capture the short-term effect of the potential reforms on
inequality and adequacy. Section assesses whether long-term effects
differ significantly to the short-term results by giving an indication about

the behavioral response due to the reforms. Section concludes.

5.2 Calculation of pension benefits

In the subsequent analysis, the yearly pension beneﬁdﬂ is used. Below, first
the data is presented and then it is detailed how this measure is calculated

for each individual in the sample.

5.2.1 Data and sample

The analysis is based on the Belgian data from SHARH The SHARE Job

Episodes Panel is used to reconstruct each person’s career on a yearly basis,

5This section presents the yearly net pension benefit. However, some measures in the analysis use the
gross benefit. This is specified in the explanation of the various measures in Section

6SHARE (Survey of Health, Ageing and Retirement in Europe) is a biennial, cross-national panel
survey covering individuals aged 50+ in 28 European countries and Israel since 2004/05, providing
detailed information on health, labor market status, and household economic and social conditions.
Retrospective modules allow the construction of the SHARE Job Episodes Panel, which reconstructs
individuals’ labor market histories over the life course.
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allowing for the calculation of their pension entitlements. As previously
explained, the SHARE Job Episodes Panel provides wage information only
for years when an individual started or left a job. A linear interpolation

of real wages is used to fill in missing wage information[]

For the analysis, retirees aged 654 and who worked as wage-earners
and /or self-employed are selected from each SHARE wave from 2005 to
2019. This corresponds to individuals born before 1954. Since individuals
can appear in multiple waves, it is possible that they appear more than
once in the sample if they meet the age requirement in different years.
Retirees with a mixed employment history as wage-earner, self-employed
and /or civil servant remain included in the sample. It is composed of 7265
observations. Table [5.1] shows some descriptive statistics of the sample in

the respective year in which the person was interviewed in SHARE.

Table 5.1: Summary statistics of sample, retirees aged 65+

Total Men Women

Number of

Observations 7265 3874 3391
Individuals 2229 1206 1023
Demographics
Marital status
Single ™% 6% 8%
With partner 30%  34% 25%
Married 30%  35% 24%
Divorced 2%  11% 13%
Widowed 21% 13% 29%
Employment
Average years of career 33 40 26
Average ACE (in 2025 EUR) 65767 89857 38245

Source: Author’s calculations based on SHARE data.

Notes: ACE refers to individual average career earnings. They are
calculated by dividing the total gross earnings gained over the career
(as wage-earner, self-employed and civil servant) by the number of
career years.

7 Appendix offers a more detailed description of the career construction process.
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5.2.2 Yearly net pension benefit

For each observation in the sample, the net yearly pension benefit is cal-
culated, considering the rules in place in the first year of benefit collection,
the individual’s career as well as the marital status and the partner’s in-
come. It includes the public pension benefit based on the individual’s
wage-earner, self-employed and civil servant career as well as the GRAPA
supplement. The derived pension rights such as the survivor and divorcee

pension are not included in this measure because of data limitations’|

To validate the calculations, Figure |5.1| compares the distribution of
both, the net pension benefits declared in SHARE and the ones calculated
with the simulation too]ﬂ On average, a yearly net pension benefit of EUR

20782 is calculated while respondents declare a yearly net pension benefit

of EUR 21374 in SHARE (expressed in 2025 EUR).

Figure 5.1: Distribution of the yearly net pension benefits - SHARE and predictions
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Source: Author’s calculations based on SHARE data.

8The career information of the deceased/divorced partner is not fully available, making it impossible

to calculate those rights.
9To end up with more observations, the validation of the calculator was done not exclusively for

people from the sample but for all retirees in SHARE, no matter their age. 846 individuals are matched,
403 women and 443 men.
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Table presents the average yearly net pension benefit of the sam-
ple by marital status and gender calculated by the simulation tool. As
expected, women have on average lower benefits than men. It is noticeable
that women without partner (single or divorced) have on average higher
benefits than women with partner or who used to have a partner (with
partner, married or widowed). This might be due to lower incentives for
participation in the labor market and advancements in career for women
in a relationship as they might rely on the partner’s earnings while tak-
ing on other responsibilities outside the labor market such as care duties
(European Parliament, 2016). For men, the differences in average pen-
sion benefits across marital status are less striking. However, it should be
noticed that this measure relates to individual pension benefits and does
not consider a pooling of resources within a household. If this were taken
into account, the situation would probably look different, both between
the genders as demonstrated in Chapter [, as well as between the different

marital statusedtV

Table 5.2: Calculated average yearly net pension ben-
efit per category of marital status — in 2025 EUR

Men Women

Total 23715 13876
Single 23217 16705
With partner 23270 12917
Married 24531 13187
Divorced 24382 18007
Widowed 22386 12601

Source: Author’s calculations based on SHARE data.

10T assess income poverty and to identify individuals or households at risk of financial hardship, the
At-risk-of-poverty rate (AROP rate) is usually used. It measures the percentage of people whose income
is below a certain poverty threshold, typically set at 60% of the median national income. The SPC and
the European Commission detect a higher AROP rate among single and divorced women in Belgium
(SPC and DG EMPL, 2021). However, when calculating the AROP rate, the equivalized disposable
household income is used instead of individualized income, improving outcomes of women with partner.
Moreover, the survivor pension is included in their measure. These factors explain the difference in
findings and show the important difference the income definition can make in the results.
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5.3 Methodology

This chapter examines the effect of three potential reforms in the Belgian
pension system on inequality and adequacy. To do this, counterfactual
pension benefits are calculated with the objective to assess what would be

the situation if the different reforms were implemented.

The reforms simulated concern both, the wage-earner pension and
the self-employed pension because those two pension schemes are closely
related in terms of regulations. It would not make sense to reform one
of the schemes without the other. However, the pension scheme of civil
servants remains unaltered because it operates so differently. Even though
it is linked to the other two schemes, the system design is very different in
terms of benefit calculation, making it difficult to implement an equivalent
reform. Any attempt to implement a comparable reform in the civil servant
scheme would appear arbitrary. As a reminder, the civil servant pension is
still calculated and added to the total pension for the analysis, to obtain
a more realistic picture of the net pension for the individuals with mixed
careers. However, the amount remains the same throughout the different

simulations.

5.3.1 Reform scenarios

The Belgian pension system is built on the Bismarckian principle of earnings-
related payouts: those who contribute more during their working lives
receive higher benefits upon retirement, reflecting an insurance perspec-
tive. However, such a system assumes that all individuals have equal
opportunities in the labor market to accumulate contributions and secure
full pension rights. In practice, structural disadvantages arise for certain

groups, justifying the use of redistributive mechanisms to mitigate these



112 CHAPTER 5. REFORM SCENARIOS

inequalities. Nevertheless, certain profiles still lag behind. Women, for
example, continue to receive lower pension payouts despite numerous pol-
icy measures such as time credits and various minimum regulations. This
disparity largely results from their disproportionate involvement in care-
giving responsibilities, which makes them more likely to work part-time
or experience career interruptions, often leaving them without full pension
entitlements'| Importantly, these patterns are frequently not the result of
individual preference; rather, they reflect household-level decisiond'] and
are reinforced by social normﬂ. Yet, in retirement, women disproportion-
ately bear the negative consequences of these often jointly made decisions,
a situation that raises clear equity concerns, as already highlighted by
the Belgian Commission for Pension Reform 2020-2040 (Schokkaert et al.,
2020).

The reforms considered in this study are therefore designed specif-
ically to make the pension system fairer for women by mitigating these
structural disadvantages associated with childbirth and caregiving respon-

sibilities, while preserving the insurance principld"

' These dynamics are also reflected in ongoing pension policy debates in Belgium. Recent reform
proposals have increasingly emphasized strengthening the link between contributions and benefits, for
instance by tightening minimum career requirements, placing greater weight on effectively worked years,
and introducing a pension malus for individuals who do not meet certain career conditions. While such
measures are generally justified in terms of financial sustainability and incentives to extend working
lives, they have also sparked criticism. In particular, concerns have been raised that these reforms may
reduce the system’s capacity to compensate for structurally unequal labor market opportunities and
could disproportionately affect women, who are more likely to have shorter or interrupted careers and
to work part-time due to caregiving responsibilities (Struys, 2026).

12These joint decisions are often made to optimize family income, where it is economically rational for
women to reduce working hours because male partners earn more.

BDespite significant progress in gender equality, traditional gender roles still influence how respon-
sibilities are divided between men and women. In 2022, 27.8% of employed women worked part-time
versus 7.6% of employed men (Eurostat, 2023b). In 2018, 82% of those who have reduced their working
hours for childcare were women and every third women had a career interruption for childcare reasons,
compared to only 1.3% of employed men (Eurostat, 2019). These statistics refer to the entire EU and
not just Belgium.

14One could argue that flat-rate benefits, as in a Beveridgean system, would be most effective, as
they eliminate earnings-related inequalities altogether. However, such a system would also abandon the
insurance principle. The proposed reforms instead preserve this principle, albeit in attenuated form as
the link between contributions and pension benefits is weakened.
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Simulation A : wage-indexing of past wages

In the current Belgian pension system, past wages are revalued in the
pension calculation using the health index. However, this can be mislead-
ing, as the health index does not reflect real wage growth. Past salaries
often contribute very little to the pension calculation, as they are quite
low. This can be a problem especially for women, who depend mainly on
past salaries. They often work full-time at the start of their careers, but
as they progress through different stages of life, it is common for them
to take career breaks or shift to part-time work, to manage additional

responsibilities.

In simulation A, instead of adjusting past wages using the health
index, they are revalued according to real wage growth, which increases
the influence of early-career earnings on the total pension benefit. For

this, the average hourly earnings of Belgium are used as reported by the
OECD. It is available from 1955 onwards™l

Simulation B : reducing the number of required career years

In the Belgian pension system, 45 years of career are required to qualify for
a full pension, the amount of the pension depending on the average salary
over these 45 years. Those with longer careers naturally accumulate higher
contributions and thus receive larger pensions. While the principle that in-
sufficient contributions lead to reduced benefits reflects the insurance logic
of the system, it raises concerns about the adequacy of retirement income

for certain groups. Women are particularly affected as they struggle the

15The data is extracted from the OECD Data Explorer and focuses exclusively on earnings in the
manufacturing sector. While the OECD also provides data on the average annual wage, which offers
broader coverage, this series is only available from 1990 onwards and thus cannot be used for the analysis
due to its limited historical scope. To validate the manufacturing data, its growth rate has been compared
to that of the average annual wage in Belgium, with both showing a similar trend over time. It is further
assumed that the evolution of these two series was comparable even before 1990.
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most to reach the required number of career years as additional responsi-
bilities often limit their participation in paid work. While the assimilation
of certain types of periods of “inactivity['" help to mitigate this, they are
not sufficient™]

However, the rules are different when looking at Belgium’s neigh-
boring countries. For example, in France, benefits are calculated on the
basis of the average annual salary for the best 25 years. In Germany, to
be entitled to a full pension, the pensioner needs a credited career of at
least 35 years (SPC and DG EMPL, 2021).

In simulation B, the number of required career years in order to be
eligible for a full pension is reduced to 35 years. They will not be further
reduced to remain compatible with other regulations in the Belgian pension
calculation. For example, it is necessary to have a career of 30 years to be
eligible for the minimum pension. It would therefore make no sense to go
below this limit without also adapting other rules. To identify the effect
of reducing the number of required career years without interference from

other changes, everything else in the pension system is kept unchanged.

Reducing the number of required career years makes the assimilated
periods that are currently used in the pension calculation less necessary.
This simulation is therefore carried out in 3 versions. Simulation B1 —
keeping all current assimilated periods; simulation B2 — the assimilated
periods are reduced to the essential ones namely time spent outside the
labor market for reason of sickness and /or disability; simulation B3 — drop-
ping the entirety of the assimilated periods. This sensitivity test makes it
possible to see to what extent the assimilated periods still make sense and

have an effect in such a reformed system.

Tnactivity in a sense of being inactive on the labor market.
"In the EU in 2022, men have an expected career of 38.6 years, compared to 34.2 years for women
(Eurostat, 2023a).
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Simulation C : granting additional career years for childbirth and child-rearing

In the current Belgian pension system, time spent on maternity /paternity
leave as well as parental leave is treated as assimilated periods. This
ensures that parents are not penalized for taking time off to care for their
children. The assimilated periods help accrue pension rights, preventing

any negative impact from those leaves on the future pension benefits.

However, having a child not only directly impacts a career through
these leaves, but also has significant indirect effects on the entire career
path, particularly for women. After returning from leave, many mothers
often reduce their working hours or switch to part-time roles to balance
childcare responsibilities, as previously explained. This decision can affect
long-term career development, such as slower promotions, fewer oppor-
tunities for advancement, or lower lifetime earnings, resulting in reduced
pension benefits. But even when returning fulltime, women continue in
most cases bearing the majority of the mental load associated with having
children, which affects their professional behavior and choices (Fleche and

Sénécal, 2021). There is no support for parents in this respect in Belgium.

In France, the MDA (majoration de durée d’assurance) exists, de-
signed to compensate for the challenges of balancing work and raising
children. These are extra insurance quarters granted to parents on a fixed
basis when their pension is calculated, regardless of whether they interrupt
or reduced their work activity. In the general scheme for wage-earners, for
each child, the insured mother is entitled to four extra quarters for child-
birth and four more for child-rearing. Since 2010, the four extra quarters
for child-rearing can also be attributed to the fatheﬁ (Vie-publique.fr,
2021).

18In practice, these quarters are still mainly awarded to mothers: in 2020, 88% of women who have
settled a pension under the general scheme have MDA, compared with only 0.5% of men (Guirriec, 2023).
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Simulation C takes the French MDA as an example. Women are
granted one additional career year in their pension calculation for each
child to compensate for the impact of childbirth on their career. One
more year is granted for child-rearing”, As explained above, in France,
the option is given to credit this additional year either to the mother
or the father. This is positive, as efforts should be made to involve men
more in childcare to promote greater equality in caregiving responsibilities.
However, the reality shows that, even today, it is still mostly women who
take on this role. For this reason, this extra year will be systematically
assigned to the mother in this simulation, as the data does not allow to
identify the primarily caregiving parent. However, the reform should still
provide for the option of assigning this extra year to men, as in some cases

men take on this role, and this may be more common in the future.

The additional career years count in the calculation of the pension
benefit as well as when assessing whether a person is eligible for the various
minimum regulations. However, these years are not taken into account in
the calculation of the pension bonus and when determining whether some-
one is eligible for early retirement as these regulations explicitly reward

long employment on the labor market.

Budget-neutral reforms

The reforms outlined above make the pension system more generous and
therefore less sustainable. In order to examine the effect of the reforms
on inequality and adequacy without challenging sustainability, the reforms

are made current-period budget-neutral at the level of the pension system.

9This is in line with the view of the Belgian Commission for Pension Reform 2020-2040, which
emphasized that the pension system should be grounded in solidarity and should protect individuals
who experience adverse outcomes during their working lives that cannot be fully attributed to personal
responsibility, as well as those who make socially valuable contributions that are not directly rewarded
by the market (Schokkaert et al., 2020).
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To do this, the yearly gross pension expenditurﬂ is calculated for the
sample and kept constant throughout the simulations, by adapting the
replacement ratdﬂ accordingly:.

The effect is then decomposed: The pre-adjustment effect represents
the initial impact of the reforms on inequality and adequacy before any
adjustments on the replacement rate are made. The balancing effect refers
to the impact of the alteration of the replacement rate to ensure budget

neutrality.

5.3.2 Inequality and adequacy measures

To assess the effect of the different reforms on pension adequacy and in-

equality, we look at different measures.

(a) Gini: First, the Gini coefficient is analyzed. As a measure of overall
inequality, its evolution indicates whether the reforms lead to a re-
duction or an increase in inequality. It is calculated using the yearly
net pensions and ranges between 0 and 1. A higher Gini coefficient

means higher inequality.

(b) Gender pension gap (GPG): As the reforms described above might

make a difference especially for women, the gender pension gap is ex-
amined to see if inequality between men and women is affected. The
GPG represents the difference between the average gross yearly retire-
ment income of men and women expressed as a percentage of men’s
average gross yearly retirement income. The measure calculated here

limits “retirement income” to the public pension which is the main

29The pension expenditure consists of the summed up yearly gross pension benefits of the sample.
21The single rate is adapted, and the household rate remains 25% higher than the single rate as it is
currently the case.
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income source of retirees in Belgium (OECD, 2019), leaving aside in-
come from the second and third pillar. As a reminder, the derived
pension rights are not included because of data limitations leading
thus to a larger GPG as commonly observed for Belgium as demon-
strated in Chapter [dl Despite this limitation, it can still be analyzed

whether the GPQG increases or decreases because of the reforms.

Headcount measures: To examine whether there is an improvement

in pension adequacy due to reforms, we look at the percentage of the
sample that is affected by the GRAPA supplement and/or the dif-
ferent minimum regulations implemented in the pension calculation.
Usually, the AROP rate is analyzed to assess pension adequacy. How-
ever, as the derived pension rights cannot be included in the yearly
pension measure, it is not possible to determine who is situated be-
low the poverty line. This is why the headcount measures are used
instead to get an idea about the occurrence of people that are in need

for the minimum regulations and/or the GRAPA.

Average gain/loss by marital status and gender: To examine which

profiles gain/lose due to the reforms, a more detailed analysis is done
for different categories of marital status and gender. For this, the
sample is divided into 5 categories : single, with partner, married,
divorced, widowed. For each category, the average gain/loss in yearly
net pension benefit due to the reforms is calculated. This is done to
understand if the reforms benefit individuals that are more vulnera-
bl@ to economic hardship in the current pension system and whether

the reforms lead to a better coverage of those profiles.

QQIn

ments.

this context, vulnerable retirees are those with relatively low individual yearly pension entitle-



119

5.3.3 Behavioral response

In this counterfactual analysis, it is assumed that no behavioral response
follows the different reforms. The career of each individual in the sample
remains thus unaltered throughout the different simulations. Even though
it can be assumed that individuals would react to a change in the system by
adapting their working and retirement behavior, such an adjustment does
not happen immediately but over time, if one presumes that the reform
is implemented unexpectedly. The results shown are therefore the short-
term changes due to the reforms. The long-term results which include the

behavioral changes are out of the scope of this analysis.

However, to assess whether long-term results may differ substantially
from the short-term results presented, we conduct a regression analysis
to gain insights into the extent of the behavioral response. We estimate
retirement probabilities which allow to calculate the average retirement age
in the different counterfactual situations to get an impression of whether

the reforms will lead to earlier or later retirement. This is presented in

Section [B.5l

5.4 Counterfactual analysis

This section presents the results of the counterfactual analysis. For each of
the three reforms, it is first looked at the effect on the different inequality
and adequacy measures, then the average gain (or loss) in net pension ben-
efits is examined for different categories of gender and marital status and
lastly the total effect is decomposed into a pre-adjustment and balancing
effect.
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5.4.1 Simulation A : wage-indexing past earnings

Effect on inequality and adequacy

Table[5.3[shows the inequality and adequacy measures in the actual system

and the counterfactual one.

Table 5.3: Comparison of measures — simulation A

Measures Actual system Simulation A
Gini 0.2585 0.2558
GPG 46.88% 46.12%
Headcount measures
Wage floor 42.53% 38.54%
Guaranteed minimum pension 20.77% 21.68%
GRAPA 7.25% 6.95%

Source: Author’s calculations based on SHARE data.

General inequality is slightly reduced due to the change in indexing.
The Gini decreases from 0.2585 to 0.2558. Individuals with lower pensions
benefit on average more from wage-indexing than individuals with higher
pensions. This makes sense considering the fact that wage ceilings are
applied if wages are too high. For individuals earning above the ceiling,
the wage-indexing does not make a difference. When looking at the GPG|
one sees a reduction of 0.76 pp. Women benefit more from this reform than
men which can be explained by the same reason. Men earn on average more

and are thus more often in the case of being affected by the wage ceilings.

In terms of adequacy, results are mixed. Less individuals are depen-
dent on the wage floor for the pension calculation since wages are better
valorized due to the wage-indexing. However, due to the lowering of the
replacement rate, more use is made of the guaranteed minimum pension.

However, the GRAPA supplement is used slightly less after implementa-

23 As a reminder, the derived pension rights are not included in this measure, explaining a higher GPG
than usually observed for Belgium. In terms of size, this GPG is consistent with the results found in
Chapter (4] using administrative data when not including the derived pension rights.
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tion of the reform. There are thus less people in the sample in need for

social assistance, speaking for an improvement in pension adequacy.

Overall, the wage-indexing appears to have a positive impact on both
inequality and pension adequacy. However, the effects are very small in

magnitude.

Analysis by marital status and gender

To get a better idea which profiles benefit/lose from the change in the
system and to what extent, Figure presents the average gain/loss in

yearly net pension benefits by marital status and gender.

Figure 5.2: Average gain in yearly net pension benefits by marital status and gender —
simulation A

Average gain in 2025 EUR Average gainin %

singin with pariner marmied civorced widoaas singhe with parines o divorcad widowed

Viomen  ® Men

Source: Authors’ calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.

In general, women benefit on average when past earnings are wage-
indexed instead of price-indexed. Widowed women experience the smallest
gain. This can be explained by the fact that they have the shortest careers
in this sampl@ on average compared to the other types of women, and
therefore, less earnings that are positively affected by this reform. As a

consequence, they face a larger impact from the reduced replacement rate.

24 A table showing the average number of career years and average career earnings by marital status
and gender can be found in Appendix
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For men, the reform generally results in a reduction in pension ben-
efits. However, the impact varies depending on marital status. Single
men slightly gain in benefits due to the reform. Men with partner have
an effect close to zero. The other types of men lose in benefits, with the
largest effect for divorced and widowed men. Contrary to the women,
this cannot be explained by differences in the career length. For men, the
career length is more or less the same across marital status. As already
hinted previously, the explanation lies in the level of earnings throughout
their career. Single men have on average lower earnings and are there-
fore less affected by the earnings ceiling. The positive effect of the reform
on past earnings is thus noticeable in the pension calculation, leading to
increased pension entitlements. The other types of men have on average
higher earnings. Wage-indexing those earnings leads to an increase which
has, however, no effect in the pension calculation if earnings lied already
above the ceiling pre-reform. Being more often in this case, those types of
men notice the effect of the reduced replacement rate to a larger extent,

leading to a decline in benefits on average.

In general, one can conclude that this reform leads to an improve-
ment in yearly pension benefits for women, conditional to the fact that
their career reaches a certain length. If the career is too short, the posi-
tive effect of the increased valorization of past earnings just about offsets
the negative effect of the reduced replacement rate. Hence, even though
the reform achieves a fairer valorization of past earnings, it falls short
in supporting the most vulnerable groups in the current system, namely
women with relatively short career histories. This group is disproportion-
ately composed of mothers who have reduced their working hours or taken
career interruptions to care for children. The reform is thus not sufficient
to mitigate the pension inequalities that often arise from child-rearing re-

sponsibilities.
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Decomposition of the effect

In this section the total effect of the reform is decomposed into a pre-
adjustment effect and a balancing effect. As a reminder, the pre-adjustment
effect represents the initial impact of the reform before any adjustments on
the replacement rate are made and the balancing effect refers to the impact

of the alteration of the replacement rate to ensure budget neutrality.

Figure shows the different effects of the reform, relative to the

pre-reform pension benefits by category of gender and marital status.

Figure 5.3: Decomposition of the effect — simulation A
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Source: Author’s calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.

As expected, wage-indexing instead of price-indexing the past earn-
ings, leads to a more generous pension system ceterus paribus. Each cat-
egory benefits from it on average, leading to a positive pre-adjustment
effect. However, the relative gains are larger for women due to their lower
earnings and the fact that they are less affected by the wage ceilings com-
pared to the men, as previously explained. This reform leads to an increase

in pension expenditure of around EUR 6 million for this sample (expressed
in 2025 EUR).

In order to remain budget-neutral and have the same pension expen-

diture as pre-reform, the replacement rates are reduced by 6.67% (from
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60% to 56% for the single rate and from 75% to 70% for the household
rate). This leads to a reduction in net pension benefits. The balancing
effect is thus negative. As can be seen on the graph, there is not much
difference between men and women in the relative loss in benefits due to

the lowering of the replacement rate.

Overall, the positive pre-adjustment effect is slightly larger for women,
whereas the negative balancing effect is similar, showing no significant dif-
ference in its intensity for men and women. Consequently, the overall out-
come for women remains positive, as the stronger pre-adjustment effect
outweighs the negative impact of the balancing effect. For men, however,
the influence of the balancing effect is more consequential, resulting in a
net loss. For them, the positive contribution of the pre-adjustment effect

is not sufficient to counterbalance the negative balancing effect.

This reducing effect in gender inequality becomes even more pro-
nounced when looking at pension wealth?”| rather than just yearly pension
benefits, as the longevity factor comes into play. Since women, on average,
have a longer life expectancy, they typically collect their pension benefits
over a more extended period than men. As a result, an increase in yearly
pension benefits translates to a more significant impact on overall pension

wealth.

25The pension wealth represents the present discounted value of all future pension benefits, taking into
account life expectancy.
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5.4.2 Simulation B : reducing the number of required career

years to 35 years

Effect on inequality and adequacy

Table shows the inequality and adequacy measures in the actual system

and the counterfactual ones.

Table 5.4: Comparison of measures — simulation B

Measures Actual system Simulation B

All assim. Ess. assim. No assim.

periods periods periods

Gini 0.2585 0.2464 0.2515 0.2533

Gender pension gap 46.88% 44.36% 45.47% 45.84%
Headcount measures

Wage floor 42.53% 56.79% 54.96% 54.41%

Guaranteed minimum pension 20.77% 36.53% 33.26% 31.91%

GRAPA 7.25% 6.25% 6.44% 6.61%

Source: Author’s calculations based on SHARE data.

Regarding general inequality, the Gini coefficient decreases when re-
ducing the number of required career years. However, the effect diminishes
once assimilated periods are excluded, suggesting that these periods dis-
proportionately benefit individuals with lower pension entitlements and
remain a key mechanism for reducing inequalities, even in the reformed
system. Gender inequality decreases as well in the counterfactual systems
compared to the actual one, no matter what version of simulation B is
used. This indicates that women benefit more from the reduction in re-
quired career years than men. Again, the more assimilated periods are

dropped, the more the observed effect diminishes.

When looking at the headcount measures, more individuals are ben-
efiting from the wage floor. However, this is not because wages become
lower, as they remain unchanged and the most advantageous earning years

enter the pension calculation. The explanation lies in the regulation of the
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wage floor application. In the Belgian pension system, the pension is
calculated once using the individual’s own earnings and once using the
wage floor, if the person is eligible. The most advantageous pension is
chosen. However, there is a limit to the pension that can be obtained
thanks to the wage floor, and this limit depends on the career fraction.
By reducing the career years needed for a full pension, the career fraction
increases, and thus the limit increases as well. This makes the pension
calculated using the wage floor more advantageous than the pension based
on earned wages in several cases, explaining a higher percentage of the
sample affected. When gradually dropping the assimilated periods, the
headcount decreases. On the one hand this can be explained by the same
reasoning. Dropping the assimilated periods lowers the career fraction and
consequently the limit of the pension when the wage floor is used. This
makes the pension based on earned wages again more advantageous in
some cases. On the other hand, dropping the assimilated days can also
result in no longer meeting the career condition to be eligible for the wage
floor, which lies at 15 years. More individuals also benefit from the guar-
anteed minimum pension which can be explained by the same logic, as the
amount of the minimum pension is also adjusted to the career fraction.
The headcount measure of the GRAPA decreases in the counterfactual

systems, speaking for less individuals in need of social assistance.

Overall, this reform has a positive impact on both inequality and
pension adequacy. In terms of magnitude, reform B delivers slightly larger
effects than reform A but the overall impact remains moderate. Dropping
the assimilated periods reduces this effect to a large extent, highlighting
the importance of these periods in mitigating inequalities even in a system

that requires less career years.
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Analysis by marital status and gender

Figure presents the average gain/loss in yearly net pension benefits
by marital status and gender, to see which profiles benefit/lose from the

reduction of the required career years and to what extent.

Figure 5.4: Average gain in yearly net pension benefits by marital status and gender —
simulation B

All assimilated periods
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Broadly speaking, men lose while women gain in yearly pension ben-
efits due to this reform, which explains the decrease in the Gini coefficient
and the GPG. The effect declines when gradually dropping the assimilated

periods, indicating that especially women benefit from them.

Due to the reduction in career years required to get a full pension,
women are closer to a full career which leads to higher pension benefits.
Men, however, were very close to a full Caree@ already before the reform
on average, which is why they feel the effect of the reform less in their
pension benefits. Even though only the best earning years are selected
in the pension calculation and the poorer ones are omitted in case of a
full career, this can in most cases not offset the negative impact from the
reduction in the replacement rate, which is why most men lose in pension

benefits on average.

An exception are widowed men, who also win from the reform on
average. This can be explained by the fact that the widowed men in this
sample have higher average earning&ﬂ] compared to the other men. They
benefit thus more from the fact that lower earnings years are replaced by
higher ones in the pension calculation which counterbalances the negative

effect coming from the reduced replacement rate.

In general, it can be said that the reform does help the more vul-
nerable groups of the current system, as the reform benefits workers with
shorter careers. However, the assimilated periods remain an important
element to reduce inequalities even in the reformed system. It remains es-
sential to recognize and properly value the contributions that many women
make outside the formal labor market by continuing to credit caregiving
periods in pension calculations. Otherwise, the positive impact of reducing

the required career years is largely offset.

26 Appendix shows the average number of career years by marital status and gender.
27See Appendix for the differences in average career earnings by marital status and gender.
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Decomposition of the effect

The effect of the reform shown above is here decomposed into a pre-
adjustment effect and a balancing effect. Figure [5.5] shows this decom-

position for the three versions of the simulation.

Figure 5.5: Decomposition of the effect — simulation B
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Reducing the required number of career years to be eligible for a full
pension to 35 years leads to fuller careers and consequently to higher bene-
fits. Pension expenditure for this sample increases by EUR 23.3 million in
the case where all assimilated periods are kept, and by EUR 21.7 million
when all assimilated periods are dropped (expressed in 2025 EUR). The
pre-adjustment effect is positive for all categories, but more pronounced
for women in the first version where all assimilated periods are kept, as
men are more often in the case to have already reached a full career. Grad-
ually dropping the assimilated periods has little to no effect for the men,
but it leads to a reduction in this positive effect for women, showing that

they are the main beneficiaries of those periods.

In order to have the same pension expenditure for this sample as
pre-reform, the replacement rates are reduced by 26.67% (from 60% to
44% and from 75% to 55% respectively) in the first version of this reform,
keeping thus all assimilated periods. When keeping only the essential
assimilated periods namely time spent outside the labor market for reason
of sickness and/or disability, the single and household rates are reduced
by 25% (to 45% and 56.25% respectively). In the third version in which
all assimilated periods are dropped, the replacement rates are reduced
by 24.17% (to 45.5% and 56.875% respectively). The gradual drop of
assimilated periods makes the system less generous, which means that
the replacement rate must be reduced less in order to keep expenditure
constant. Reducing the replacement rate leads to lower benefits, thus a
negative balancing effect. When moving from one version to the next of
this simulation, this negative effect reduces slightly, which is expected as
the replacement rates are lowered less. However, it shows no significant

difference between men and women.

The comparison in the change of these two effects thus explains very

well the pattern seen in the section above. Women benefit more from this
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reform leading to a positive pre-adjustment effect that exceeds the negative
balancing effect. For men this is not the case which is why the balancing
effect more than offsets the positive effect coming from the reform. The
gradual removal of the assimilated days then leads to a decrease in the

positive effect for women.

5.4.3 Simulation C : granting additional career years for child-

birth and child-rearing

Effect on inequality and adequacy

Table[5.5{shows the inequality and adequacy measures in the actual system
and the counterfactual one where two additional career years are granted

to mothers to compensate for the impact of child raising on the career.

Table 5.5: Comparison of measures — simulation C

Measures Actual system Simulation C
Gini 0.2585 0.2333
GPG 46.88% 39.45%
Headcount measures
Wage floor 42.53% 52.33%
Guaranteed minimum pension 20.77% 30.46%
GRAPA 7.25% 6.92%

Source: Author’s calculations based on SHARE data.

The reform leads to a reduction in general inequality. This is not a
surprise since the reform, as it is executed in this simulation, is beneficial
for women, who have on average lower pension benefits compared to men.

The effect can also be seen very clearly in the GPG, which decreases by
7.50 pp.

In terms of adequacy, an increased percentage of the sample benefits
from the wage floor regulation applied in the pension calculation as well as

the guaranteed minimum pension, and that to a relatively large extent (10
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pp each). This is because the additional years allow more women to meet
the eligibility criteria for these minimum rules. In general, this reform
results in fewer people having to claim social assistance, which speaks for

an improvement in adequacy.

Overall, this reform leads to improvements in both inequality and
adequacy, and, among the three considered reforms, it has the largest

impact in terms of magnitude.

Analysis by marital status and gender

The analysis by gender and marital status, presented in Figure [5.6, shows
clearly what has been stated previously. Women gain in average yearly net
pension benefits due to the reform, while men lose. The gain is greatest
in the categories that are more likely to have children, e.g. women with
partner or married women. For single women, the effect is smaller. The
loss that can be observed for men does not differ between the different

categories of marital status.

Figure 5.6: Average gain in yearly net pension benefits by marital status and gender —
simulation C

Average gain in 2025 EUR Average gain in %
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Women  # Men

Source: Author’s calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.
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The reform’s disproportional benefit to women can spark some de-
bate, as it treats men and women differently. However, it should be made
clear that the reform is not intended to create different rules for men and
women. Instead, it aims to address a specific issue that can affect both
men and women — the consequences of child-rearing on one’s career. The
reform is not designed to favor women but to ensure that caregiving and its
consequences on the career are fairly acknowledged, regardless of whether
the man or the woman or both take on this responsibility. While it is
currently more common for women to bear the majority of childcare du-
ties, the reform should be flexible enough to attribute these years to men
when they are the primary caregivers, or to both, should it be equally
divided between parents. As already mentioned previously, the available
data lacks detailed information on who is primarily responsible for raising
the children. The caregiving years are thus automatically attributed to
the mother in this simulation, because for the birth cohort treated in this

analysis, women bore most caregiving duties™]

Decomposition of the effect

Figure 5.7] shows the total effect of the reform as well as its decomposition
into the pre-adjustment and balancing effect by category of gender and

marital status.

28The current execution of the reform assumes that the primary caregiving parent, predominantly the
mother in this cohort, experiences a significant impact on their career due to childbearing and child-
rearing responsibilities. However, it is equally valid to argue that both parents face career disruptions
from child-rearing, not solely the mother. To address this broader perspective, a second version of
simulation C is conducted and presented in Appendix This alternative reform grants an additional
career year to mothers for childbirth and one more year for child-rearing, with the latter applied equally to
both parents. This adjustment would recognize shared responsibility for childcare, aligning with the ideal
of equal caregiving roles. Nonetheless, data shows that, on average, fathers do not experience significant
career disadvantages due to children, unlike mothers (Kleven et al., 2019). This supports the initial,
more targeted execution of the reform, which, on the other hand, might inadvertently perpetuate unequal
caregiving responsibilities. The alternative version of Simulation C provides insights into the implications
of equally recognizing child-rearing responsibilities for both parents on inequality and adequacy.
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Figure 5.7: Decomposition of the effect — simulation C
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Source: Author’s calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.
There is only a pre-adjustment effect for women, because only women
benefit from the extra years. The effect is positive because the reform leads
to fuller careers and it is greater for women more likely to have children.

The granting of extra years causes an increase in the pension expenditure
for this sample of EUR 6.5 million (expressed in 2025 EUR).

In order to cover this increase in expenditure, the single and house-
hold replacement rates are reduced by 8.33% (from 60% to 55% and from
75% to 68.75%). The consequences of lowering the replacement rate is
however shared by both, men and women. The balancing effect is nega-

tive and similar across gender and marital status.

Combined, this leads to women gaining in pension, as the positive
pre-adjustment effect more than counterbalances the negative balancing
effect. For men, there is only the negative balancing effect, which is why

their pension is reduced by the reform.
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5.5 Assessing long-term variability

5.5.1 Potential behavioral responses to pension reforms

As previously mentioned, the counterfactual analysis presented above dis-
plays the short-term effects of the reforms on inequality and pension ad-
equacy, excluding the subsequent behavioral response. However, the be-
havior of the population will adapt in the long term, because the reforms

have an impact on the incentive to continue working.

Reform A is likely to have limited direct effects on behavior, since
the core structure of the pension calculation remains unchanged; only the
method used to valorize past earnings is modified. However, by switching
from price indexation to wage indexation, past earnings are effectively in-
creased, making the pension system more generous overall. This higher ex-
pected pension wealth may generate indirect behavioral responses through
an income effect, as individuals feel financially more secure and may there-
fore choose to retire earlier or reduce their labor supply toward the end of

their careers.

Reform B is expected to trigger more substantial behavioral re-
sponses, as it represents a more fundamental and salient change to the
pension system that is likely to be well understood by the public. By
lowering the number of required career years from 45 to 35 and making
full pension eligibility easier to attain, the reform reduces the marginal
return to additional years of work beyond the threshold. This creates in-
centives for individuals to retire earlier and may lead to shorter overall
careers. However, since the statutory retirement age and the eligibility
conditions for early retirement remain unchanged, individuals who choose
to stop working earlier may not immediately qualify for pension benefits.

This constraint could dampen the overall behavioral impact of the reform,
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as some workers may still need to remain in the labor force to secure a

stable income until they meet the age-related eligibility requirements.

Reform C, which grants additional credited career years for child-
birth and child-rearing, benefits mothers by mitigating the negative career
and pension consequences associated with having children. This adjust-
ment enhances pension entitlements without requiring additional labor
market participation. This increases lifetime pension wealth for mothers,
generating a positive income effect that may allow for greater financial se-
curity in old age. As a result, it could reduce the need to extend working

life and may lead to slightly earlier retirement among mothers.

However, it should be noted that the reduction in the replacement
rate required to ensure budget neutrality has not yet been taken into ac-
count in the previous considerations. Since all reforms make the pension
system more generous - though to varying degrees - the replacement rate
is reduced in order to contain costs. This adjustment also has behavioral
consequences. By lowering the replacement rate, the system becomes less
generous again, reducing pension payouts and therefore pension wealth.
This generates an income effect in the opposite direction. As pension ben-
efits decrease, individuals may choose to work longer and retire later. This

may partially or even fully offset the behavioral effects discussed earlier.

The overall behavioral effect therefore depends on the strength of
these offsetting effects and may differ across population groups, as they

are affected to varying degrees by the reforms.
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5.5.2 Regression analysis

To better understand the behavioral responses to these reforms and to
assess whether the long-term effects differ significantly from the short-term
effects presented previously, a Probit regression analysis is used to estimate
the retirement probabilities at different ages which allows to calculate the

average retirement age in the different counterfactual situations.

For this, the same model is used as in Chapter [3] The dependent
variable is retirement which equals 1 if the individual exits the labor market
at a certain age. It equals 0 if the individual remains active on the labor
market. As explanatory variables are used two incentive measures: the
social security wealth (S5 W@ and the implicit tax on continued activity
(1 TAX@. In addition, it is controlled for a series of socio-demographic
variables: the social class, gender, if the individual worked part-time or
full-time, the average career earnings and its square, the industry, if the
individual has a partner, the partner’s current earnings and its square, the

age and the year.

However, the sample is adjusted to correspond more closely to the
sample in this analysis, as it is worked with a slightly older population
compared to Chapter [3. Further details on the sample, the incentive mea-

sures, the regression and how results differ compared to Chapter [3| are
given in the Appendix [C.3]

29The SSW is the present discounted value of all future benefits. It is obtained by summing up
the yearly net social security benefits up from retirement age until death. The discounting allows for
mortality adjustments and time preferences.

30The ITAX is based on the accrual (ACC) which measures the change in SSW that is obtained if
retirement is postponed by one year. By dividing the negative accrual by the after-tax earnings during
the additional year of work, the ITAX is obtained. A positive value means that there is an extra implicit
tax on working longer beyond income taxes and social insurance contributions originating on the benefit
side of social security, a negative value represents an implicit subsidy for working longer.
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The Probit regression allows to predict instantaneous retirement
probabilities, which are then aggregated for each age from 55 to 65, sepa-
rately for men and women. Due to a reduced sample size, it is not possible
to differentiate further over the different marital status. The instanta-
neous retirement probabilities can be interpreted as the probability of an
individual to retire at a certain age, conditionally that they have stayed
in the labor market up to that point. However, in order to calculate the
average retirement age, the unconditional retirement probabilities whose
sum equals 1 (when adding age 55 to age 65) are needed. To transform the
instantaneous retirement probabilities, the method described by Suresh et

al. (2022) is used since it is operated in a discrete-time framework.

Figure 5.8 shows the transformed aggregated retirement probabilities
separately for men and women in the actual pension system. In general,
men tend to retire a bit earlier then women. However, the difference is
small. For both genders, a peak can be detected around age 60, the age
around which early retirement becomes available, and at age 65, the SEA

in our observation period.

Figure 5.8: Aggregated retirement probabilities per age and gender
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Source: Author’s calculations based on SHARE data.
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In order to examine the impact of the reforms on older adults’ re-
tirement behavior, counterfactual retirement probabilities are estimated.
Those are also predicted with the Probit model, but based on the counter-
factual SSW and IT AX which are calculated using the pension benefits

that would be the case if the reforms were to enter into force.

Figure presents the change in the aggregated retirement proba-
bilities for men and women due to the different reforms. Women decide
to retire earlier because of all the reforms. The retirement probabilities at
the earlier ages increase, while it decreases for the older ages. The largest
impact comes from reform B1, the reduction of the number of required
career years while keeping all assimilated periods; and reform C, which
grants 2 additional career years to mothers to compensate for the impact
of childbirth and child-rearing on the career. For men, the opposite is the
case, as all reforms lead to later retirement. Reform A, the wage-indexing
of past earnings, is an exception and leads to earlier retirement for men.
However, the effect is close to zero. Overall, the change in the retirement
probabilities due to the reforms remains rather small for both women and

men.

Figure 5.9: Change in aggregated retirement probabilities
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Source: Author’s calculations based on SHARE data.
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The estimated retirement probabilities allow to calculate the average
retirement age. It is obtained by taking the average of the ages 55-65
(A), weighted by the aggregated retirement probability (pacs). As a
reminder, the predicted retirement probabilities are aggregated by age (A)
and gender (G) and they differ according to the retirement system (.5)

that is considered, e.g. the actual system or simulation A-C.

Average retirement age(G, S) = Z A-pag.s

Table 5.6 shows the average retirement age for men and women in
the actual system, as well as in the counterfactual ones. It is even clearer
here that the reforms only lead to a small behavioral response, as only
a small change in the average retirement age can be observed, for both
women and men. This suggests that the long run effects of the reforms on
inequality and adequacy are very similar to the short run effects described

in the previous analysis.

Table 5.6: Average retirement age

System Men  Women
Actual 59.82 60.25
Sim A 59.82 60.24
Sim B
All assimilation periods 59.87 60.20
Essential assimilation periods 59.86 60.23
No assimilation periods 59.86 60.23
Sim C 59.88 60.19

Source: Author’s calculations based on SHARE data.
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5.6 Conclusion

In this analysis, the effect of three potential reforms in the Belgian pen-
sion system is examined using the survey-data from SHARE. By applying
a counterfactual analysis, it is assessed whether these reforms improve
pension adequacy and inequality using various measures. To ensure bud-
get neutrality, the yearly pension expenditure is held fixed by adapting
the replacement rate accordingly, allowing for a direct comparison to the
current system. In a second step, the average gain/loss in pension entitle-
ments is examined by marital status and gender to analyze which groups
are supported by these reforms. The overall effect is furthermore decom-
posed into a pre-adjustment and balancing effect. The regression analysis
shows that the behavioral response due to the three reforms is rather small
and suggests that long-term results are not so different to the short-term

results presented in the analysis.

The first reform consists in revalorizing past earnings at their true
value by wage-indexing instead of price-indexing them. The second reform
envisions a decrease in the number of career years required to be eligible
for a full pension. The third reform grants additional career years to
compensate for the impact of childbirth and child-rearing on the parent’s

career.

Overall, all the considered reforms display positive features, notably
in terms of reducing inequalities and improving adequacy, and can there-
fore be viewed as potential avenues for strengthening the pension system.
However, the results point to effects that are rather modest. While these
reforms are associated with improvements, their impact is constrained by
financial considerations, with the lowering of the replacement rate signif-
icantly diminishing their effectiveness. This tension between policy ambi-

tion and financial constraints echoes the perspective of the Belgian Com-
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mission for Pension Reform 2020-2040 (2014), which emphasizes that pen-
sion debates inherently operate between what is desirable and what is fea-
sible. This result suggests that, from a policy perspective, these reforms
are not sufficient on their own to produce meaningful changes. Among
the options considered, the third reform yields the relatively largest ef-
fect, as it directly targets the career penalties associated with childbearing
for women. Its comparatively stronger performance highlights the im-
portance of highly targeted interventions rather than broad, generalized

adjustments.

More broadly, the findings underscore the persistent difficulty of ad-
dressing labor market and household inequalities through pension policy.
Even with mechanisms designed to enhance adequacy, individuals with
weaker or more fragmented labor market histories - particularly women -
continue to experience lower pension outcomes. Meaningful progress re-
quires policies that address the underlying drivers of inequality in old age,
such as disparities in employment opportunities, wages, job stability, and
the unequal distribution of care responsibilities. Addressing these root
causes is crucial, as greater equality in labor market outcomes and in the
household sphere over the life course reduces the need for corrective ad-
justments within the pension system itself. As a result, a stronger and
more direct link between working life and pension entitlements can be
preserved, thereby helping to maintain work incentives and support the

financial sustainability of the system.



Chapter 6

Trends in Health Inequalities among
Retirees!

Abstract

This chapter investigates the trend in health inequalities among
Belgian retirees between 2005 and 2022. It situates these trends
in the context of pension reforms during this period, which pri-
marily raised the statutory eligibility age and reduced system
generosity, with potential implications for health outcomes that
may vary across socioeconomic groups and give rise to concerns
about widening health inequalities. We assess health disparities
across five distinct health measures and apply three complemen-
tary approaches to quantify socio-economic health differences.
Our results provide no evidence of a significant increase in health

inequalities over this period.

IThis chapter is co-authored with Alain Jousten and Mathieu Lefebvre. It stems from the Interna-
tional Social Security (ISS) project of the NBER, which compares the experiences of several developed
countries to study social security programs and retirement around the world. The chapter will be
published as “Trends in Health Inequalities Among Belgian Retirees” in Social Security Programs and
Retirement Around the World: Pension Reforms and the Health Distribution of Retirees, edited by Axel
Borsch-Supan and Courtney Coile. Chicago, IL: University of Chicago Press.
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6.1 Introduction

Over the past four decades, pension systems across Europe have undergone
profound reforms in response to demographic ageing and fiscal pressures.
Belgium is no exception. Since the 1980s, successive reforms have changed
benefit generosity and gradually raised the statutory retirement age. These
changes were designed to contain rising pension costs and to support the
financial sustainability of the system. Yet, they may also have unintended
consequences for the health of retirees. Reductions in benefit generosity
may limit retirees’ ability to cover healthcare costs and invest in goods
that support healthy living. At the same time, postponing retirement
keeps individuals longer in occupations that can be physically demanding
or otherwise detrimental to health. These mechanisms are unlikely to affect
all groups equally, those with lower incomes typically being more exposed,
as they rely more heavily on public pension income and are more often
employed in jobs involving greater physical strain. This raises concerns of

widening health disparities in older age.

A large body of literature documents strong socio-economic status
(SES) gradients in health. Higher-SES individuals live longer on aver-
age (OECD /European Commission, 2020; Murtin, 2017; Eggerickx et al.,
2018), experience fewer years of disability, and report better health out-
comes compared to their lower-SES counterparts (Van Oyen, 2010). Lefeb-
vre et al. (2018) point out a triple penalty for the lower SES individuals
as they have shorter lives, higher risks of dependency, and longer dura-
tions in dependency. In Belgium, disparities are particularly visible for
mental health (Sciensano, 2022). These inequalities emerge through mul-
tiple mechanisms. Lower-SES individuals face greater financial barriers to
healthcare (Baeten et al., 2019) and a disproportionate burden of out-of-

pocket costs. The main reason for self-reported unmet needs for medical
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examination and care is the cost of services (Baeten et al., 2019). Dif-
ferences in health literacy and education may also shape behaviors and
navigation of healthcare systems (Berete et al., 2024). Furthermore, in-
dividuals face unequal exposure to physically demanding or stressful jobs
(Christiansen and Nielsen, 2009) and to cumulative disadvantages starting

in childhood, depending on family socio-economic circumstances (Cohen
et al., 2010; Landos et al., 2019).

Pension reforms that alter financial security and working-life dura-
tion therefore intersect directly with these established health inequalities.
At the same time, Belgium is a welfare state with strong social protec-
tion mechanisms: A universal healthcare system and a fairly redistributive
pension design may cushion the adverse health effects associated with such
reforms - particularly for those at the bottom of the income distribution -
yet they may not fully offset them. Against this backdrop, it is not clear a
priori whether concerns about widening health inequalities are warranted,

motivating an examination of their trends.

The central question of this chapter is therefore whether health in-
equalities among Belgian retirees have widened over the past two decades,
a period marked by pension system changes. To address this, we use data
from SHARE covering the period 2005-2022. We examine five comple-
mentary measures of health outcomes and apply three distinct approaches
to assessing health inequality, namely the evolution of the morbidity gradi-
ent, the concentration index and the difference in Health-Equivalent Age.
This chapter provides thus a first step toward better understanding how
pension systems may intersect with health disparities in older populations
by documenting patterns over a period of pension system change. Our
findings do not indicate a consistent or statistically significant increase in

health inequality over this period.
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The structure of this chapter is as follows. Section highlights
the potential role of the past reforms implemented in the Belgian pension
system in shaping health inequality. Section presents the data and the
sample used for the analysis. In Section [6.4] and we present the

results of our three different approaches. Section [6.7| concludes.

6.2 Linking pension reforms to health inequalities

Pension reforms are often designed with financial sustainability or labor
force participation in mind, but they may also have unintended conse-
quences for social and health inequalities. Specifically, they can shape
how income and wealth is distributed in old age across socio-economic
groups as shown in Chapter [3| of this thesis. Measures that tie pension
payouts more strictly to lifetime contributions render the system less pro-
gressive, amplifying economic inequalities among retirees. Conversely, re-
forms that strengthen minimum pensions and expand redistribution make
the system more progressive, helping to narrow economic gaps in old age.
Since economic resources are closely linked to health outcomes, this raises
the possibility that pension reforms may contribute to patterns of health

inequality as well.

Beyond their impact on income and wealth, pension reforms may also
exert more direct effects on the health outcomes of retirees. By changing
retirement ages, altering eligibility conditions or in general modifying in-
centives to remain in the labor force, such reforms influence the timing
and intensity of people’s work trajectories (Fraikin et al., 2025). Post-
poned retirement prolongs the exposure to physically demanding jobs and
occupational strain and stress with potential negative effects on health
(Barschkett, 2022; Eibich, 2015). At the same time, continued employ-

ment can also provide social interaction, cognitive stimulation and daily
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routines that help maintain physical and mental well-being (Bonsang et
al., 2012; Mazzonna and Peracchi, 2017; Rohwedder and Willis, 2010).
This suggests that pension reforms may shape health inequalities through

more immediate pathways as well.

Belgium has undergone several pension reforms since the early 2000s,
with potential implications for health disparities in old ageﬂ Pension re-
forms in Belgium can be broadly grouped into two categories. On the
one hand, there are those that modify the generosity of benefits through
changes in replacement rates, indexation rules, or minimum pension levels.
And on the other hand, we have those that restrict eligibility, primarily
by raising the statutory retirement age, tightening early retirement condi-

tions, or increasing required career lengths.

One of the most significant changes concerns the statutory eligibility
age (SEA). For women, the SEA was gradually raised from 60 in 1997 to 65
in 2009, in successive three-year steps, thereby aligning it with the system
for men. Further increases have since been introduced for both sexes. The
SEA rose to 66 in 2025 and is scheduled to reach 67 in 2030. In parallel,
early retirement provisions have been progressively tightened. The mini-
mum age for early exit, as well as the contributory career requirements,
have been gradually increased, reflecting a deliberate policy shift towards
later retirement and higher labor market participation among older work-

ers.

Reforms have also reshaped the way in which non-employment pe-
riods are valued in the pension calculation. Traditionally, spells on re-
placement incomes such as unemployment or conventional early retirement
were assimilated at the last real gross wage. Since 2007, however, a re-
duced salary ceiling has been applied, further lowered in 2012, thereby

diminishing the generosity of credited rights and reinforcing the link be-

2For a more detailed presentation of reforms in the last decades in Belgium, see Chapter
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tween benefits and actual contributions paid. To further strengthen this
benefit—contribution nexus, a pension bonus has been introduced on two

occasions — once in 2007 and again in 2024 — but in both cases it was or
will be subsequently abolished (in 2015 and 2026).

At the same time, policymakers have adopted measures that in-
creased the system’s progressivity. Most notably, the introduction of the
GRAPA in 2001 created a non-contributory minimum income guarantee
for individuals at the SEA or older with insufficient household resources.
Since its inception, the GRAPA thresholds have been adjusted more gen-
erously than inflation, progressively raising the benefit floor and enhancing

the redistributive function of the system.

Taken together, these reforms have simultaneously modified the in-
centive structure of the pension system by encouraging longer working
lives and tightening the link between contributions and benefits while re-
inforcing its redistributive dimension through minimum income protection.
Such changes are likely to have far-reaching and not clearly signed impli-
cations not only for employment trajectories at older ages but also for the

distribution of health outcomes across socio-economic groups.

6.3 Data

We use the Belgian data from SHARE| to analyze the trends in health

inequalities among retirees from 2005 to 2022.

3SHARE (Survey of Health, Ageing and Retirement in Europe) is a biennial, cross-national panel
survey covering individuals aged 50+ in 28 European countries and Israel since 2004/05, providing
detailed information on health, labor market status, and household economic and social conditions.
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6.3.1 Variables of interest

Socio-economic status

To measure socio-economic status, we use the equivalizedﬁ disposable house-
hold income. We rely on the imputed measure of total household income
provided by SHARE, which consolidates all relevant income sources. Con-
sequently, every member of a household is assigned to the same income.
This choice rests on the assumption that individual health is more strongly
associated with overall disposable household resources than with personal
income considered in isolation. To mitigate potential bias arising from in-
come changes linked to deteriorating health or retirement transitions, we
classify individuals into income groups based on the first wave in which
they are observed. This procedure ensures that subsequent health shocks
do not affect their income classification. This measure serves as the basis
to categorize the sample into income deciles and the position in the income

distribution is always relative to all individuals of that wave.

Health

To monitor health inequalities over time, we look at five different mea-
sures of health. Health is a multidimensional concept that cannot be fully
captured by a single measure. By analyzing multiple measures of health,
we can see whether the trend in health inequalities is similar or varies
significantly across different aspects of health. For each of them we de-
fine them as health capacities, such that a higher score reflects better
health. This simplifies the graphical analysis when examining the results,
making it easier to identify the trends in health inequalities across the dif-

ferent measures. Across all health measures used in this study, we adopt

4The OECD-modified equivalence scale is applied. This scale assigns a weight of 1 to the household
head and 0.5 to each additional adult member. We adjust for purchasing power parity.
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a consistent approach in which each component contributes equally to the
overall measure. This reflects a deliberate modeling choice to avoid im-
posing arbitrary assumptions about the relative severity or importance of
different health aspects, as assigning differential weights could introduce

additional subjectivity into the construction of these indicators.

(a) Functional health: Our measure of functional health is derived from

20 self-reported limitations included in SHARE. These encompass mo-
bility restrictions, limitations with activities of daily living (ADLs),
and limitations in instrumental activities of daily living (IADLs). Mo-
bility items cover tasks such as walking, sitting, climbing stairs, and
other fine motor activities. ADLs capture essential self-care func-
tions, including bathing, dressing, and eating, while IADLs reflect
more complex tasks required for independent living, such as preparing
a hot meal or shopping. The complete list of limitations is provided
in the Appendix [D.1 We construct our health capacity indicator
by subtracting the number of limitations reported by the respondent
from the total of 20 items consistently available in SHARK]

(b) Diagnosed health: It is measured as the number of chronic diseases
that has been diagnosed by a doctor. In SHARE, a list of 11 condition

is presented and the respondents have to point out which one has

been diagnosed. The complete list of conditions is provided in the
Appendix [D.1l To construct a number that increases with better

health, we subtract the actual number of conditions from 11.

50ne could argue that certain limitations are more severe than others, particularly those affecting
basic activities of daily living such as eating, bathing, or using the toilet, which directly reflect a loss of
independence. In contrast, limitations related to mobility or more complex instrumental activities may
represent earlier or less severe stages of functional decline. To account for this, we consider an alternative
specification in which limitations are weighted according to their functional severity. More details of this
alternative weighting scheme are provided in Appendix The results are robust to this alternative
specification of the health measure. Where deviations arise, they are discussed.

6 Although SHARE includes more than 11 conditions in its questionnaire across waves, we limit our
measure to the subset of conditions that are consistently available across all waves to ensure comparability
over time.
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Comprehensive health: It is based on the health deficit index as pro-
posed by Borsch-Supan et al. (2021) and Abeliansky and Strulik
(2019). It summarizes the individual health status by aggregating a

set of self-reported health deficits, including chronic conditions, func-
tional limitations and difficulties with daily activities. Each deficit is
coded as present or absent, and the index is defined as the proportion
of observed deficits relative to the total number of non-missing health
indicators, hence a value between 0 and 1. To construct a number

that increases with better health, we subtract the index from 1.

Mental health: We rely on the Euro-D scale, a standardized instru-

ment for assessing depressive symptoms developed by Prince et al.
(1999). The scale is designed to capture features of clinical depres-
sion and consists of 12 binary (yes/no) items related to mood and
behavior, including sadness, pessimism, sleep problems, and loss of
interest. Each affirmative response is scored as one, yielding a to-
tal between 0 and 12, where higher values denote greater depressive
symptomatology. To construct a number that increases with better

health, we subtract this measure from 12.

Cognitive health: It is a score that measures the ability of the respon-

dent to recall words and perform mathematical operations. It is based
on three cognitive function tests included in the SHARE survey: im-
mediate word recall (from a list of 10 words, it is counted how many
words a respondent can recall), delayed word recall (after about five
minutes, the respondent is asked again to recall these words), and the
serial 7s subtraction task (subtract 7 from 100, and then four times
keep subtracting 7 from the result). The cognition score can only be
constructed from wave 4 on. The total score ranges from 0 to 30, with

higher scores indicating better cognitive functioning.
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6.3.2 Sample

We use SHARE waves 1-9, excluding wave 3 that is solely dedicated to
collecting retrospective information and is therefore not comparable to
the other survey waves. In our analysis, we focus on retirees aged between
60 and 79, leading to a sample composed of individuals born between
1925 and 19627 We consider retirees of all kinds, whether they worked
as wage-earners, self-employed, or civil servants. Individuals may appear
multiple times in the sample if they meet the age and retirement criteria
in different years. We end up with 12595 observations which corresponds
to 5115 distinct individuals.

Table presents summary statistics of our sample. They are re-
ported by income group, defined as follows: Group 1 comprises individuals
from income deciles 1-3, Group 2 comprises deciles 4-7, and Group 3 com-
prises deciles 8-10. For the different health measures, the range of possible

values is reported as well. A higher value indicates better health.

The sample is broadly balanced by gender, with women slightly over-
represented in the lower income group. Marital status differs across income
groups, as marriage is more common among higher-income respondents,
while lower-income individuals are more likely to live alone and in smaller
households. The average number of children shows little variation between
income groups. Educational attainment varies systematically with income,
with lower levels more frequent in the lower income group and higher levels

more frequent in the higher income group.

"We select individuals as young as age 60 because in Belgium, an important number of individuals
are retired well before the SEA. We also made all the analysis with a restricted sample of individuals
aged 65 to 79 and it does not change the results.
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Table 6.1: Summary statistics of sample, retirees aged 60-79

Total Income Income Income
Group 1  Group 2 Group 3

Number of

Observations 12595 3597 4879 4119
Individuals 5115 1584 1933 1598
Demographics

Women (%) 47.31 48.25 47.70 46.03
Married (%) 64.36 5540 6491 7291
Living alone (%) 25.91 35.96 24.68 18.65
Household size 1.84 1.79 1.84 1.89
Number of children 2.03 2.08 1.94 2.09
Lower educational attainment (%) 41.19 56.33 38.68 30.96
Higher educational attainment (%) 33.20 18.31 34.12 45.08

Income & Wealth
Equivalized household income (in 2025 EUR) 44677 26385 37247 69387
Equivalized household wealth (in 2025 EUR) 374756 273510 372421 465304

Health

Functional health [0-20] 18.15 17.73 18.17 18.50
Diagnosed health [0-11]  9.09 8.96 9.11 9.18
Comprehensive health [0-1]  0.86 0.83 0.86 0.87
Mental health [0-12] 9.69 9.42 9.70 9.92
Cognitive health [0-30] 18.89 17.96 19.03 19.46

Source: Authors’ calculations based on SHARE data.

Notes: Lower education indicates having completed only basic schooling, such as pre-primary,

primary, or lower secondary education, without progressing to upper secondary or tertiary levels.

Higher educational attainment refers to individuals who have completed tertiary education.

For the economic variables, the equivalized household income differ-

ence between the bottom and middle-income groups is about EUR 11000,
while the gap between the middle and upper groups is larger, at around
EUR 32000. Wealth differences follow a similar pattern: the contrast be-
tween the bottom and middle groups is approximately EUR 99000, and
between the middle and upper groups about EUR 93000. Across the five

health measures, average values show a clear gradient, with better health

observed among individuals in higher income groups.
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The sample should be viewed with some awareness of potential selec-
tion. The study is restricted to individuals who are observed in the survey,
which requires them to be alive and sufficiently healthy to participate. This
introduces a form of non-random sample selection, as individuals in poorer
health - who are disproportionately located in lower income deciles - are
more likely to be underrepresented due to mortality or non-response. As a
result, the observed population may not be a random sample of the under-
lying population, but a selected subset that is, on average, healthier. This
aspect should be kept in mind when engaging with the results, as it may

contribute to a downward bias in the measurement of health inequalities.

6.4 The morbidity gradient

In order to assess the trend in health inequalities, we first look at the
morbidity gradient which shows the variation in health outcomes across
different socio-economic groups. To do so we plot the mean of the five
health measures by income decile, and investigate how the gradient has

changed over the last 20 years.

Figures present thif®l For each figure, the left panel corre-
sponds to women and the right panel to men. The upper section displays
the raw data together with 95 percent confidence intervals, while the lower
section reports the fitted values from a linear regression. To maintain clar-
ity, we focus on five survey waves (Wave 1 in 2005, Wave 4 in 2011, Wave 6
in 2015, Wave 8 in 2019/20, and Wave 9 in 2021/22). Each figure depicts
the change in the health measure associated with a one-unit increase in
income decile. For all measures, higher values indicate better health, and

a steeper gradient reflects larger socio-economic disparities in health.

8To minimize potential biases arising from demographic heterogeneity across waves, the health vari-
ables are normalized, adjusting for differences in age and gender composition.
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Figure [6.1] presents functional health. The results show that, among
women, health outcomes improved for individuals in higher income deciles
but worsened for those in lower deciles, leading to a widening of health
inequalities over time. Among men, by contrast, a modest narrowing of

disparities is observed, as indicated by a flattening of the gradient.

Figure 6.1: Health by income decile — Functional health

Income Deciles Income Deciles

A~ 2005 2011 2015 2019/20  —+— 2021/22

Source: Authors’ calculations based on SHARE data.

Diagnosed health presents a different picture in Figure[6.2] Overall,
the gradient is a lot less steep which means that health inequalities are less
pronounced in this dimension of health. Over time, health deteriorates for
all income deciles but this reduction is larger for the disadvantaged group,
meaning that inequalities increased. This is the case for both women and

men although this evolution is more pronounced for women.

In Figure [6.3], comprehensive health shows a similar picture than
functional health. Among women, health slightly improved for the af-
fluent and deteriorates for the disadvantaged. Hence, health inequalities
increased which can be seen by the steeper gradient. Among men, health

inequalities first decreased but came back to the initial level by 2021/22.
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Women

Figure 6.2: Health by income decile — Diagnosed health
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Source: Authors’ calculations based on SHARE data.

Figure 6.3: Health by income decile — Comprehensive health
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When looking at mental health, Figure shows a different evo-
lution for men and women. Among women, inequalities first decrease
between 2005 and 2019/20, but increase substantially in 2021/22. This
increase more than offsets the initial change. Among men, the opposite

is true and inequalities increase until 2019/20 before going back to their
initial level in 2021/22.

Figure 6.4: Health by income decile — Mental health

Women Men

Income Deciles Income Deciles

A~ 2005 2011 2015 2019/20 —+— 2021/22

Source: Authors’ calculations based on SHARE data.

Finally Figure displays how the distribution of cognitive health
by income decile has developed over time. Note that we only have consis-
tent data from 2011 (Wave 4) onwards. Health seems to have improved
over time in this dimension for both men and women. In regards to the
evolution of health inequalities, this measure is an exception to the other
four measures. Among women, no substantial change can be seen over
time in the slope. However, for men, we see a gradual increase in the

slope, speaking for an increase in inequalities.
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Figure 6.5: Health by income decile — Cognitive health

Women Men
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Source: Authors’ calculations based on SHARE data.

Overall, while Figures [6.1H6.5| reveal differing patterns across the
various dimensions of health, a clear overall trend emerges among women.
Health inequalities have generally widened over time. However, among
men, the conclusions are rather ambiguous, with slight decreases, increases

or no change at all in health inequalities for the different measures.

From these Figures [6.1H6.5, we take the estimated slopes for each
health measures and each wave. We normalize the slopes by dividing them
by the mean of the health measure in Wave 9 (the last wave of observation).
This makes the income-health gradients comparable over time by ensuring
that changes in the gradient reflect changes in inequality and not changes
in the average level of the health outcome. By anchoring it to a fixed wave,
we prevent shifts in population health from distorting the interpretation
of the slope. The normalized gradient can be interpreted as the percent
change in the health variable (relative to Wave 9) associated with a one

unit increase in the income decile.
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Figure displays the normalized gradients and their confidence
intervals over time for women and men, for each of the five health vari-
ables. It highlights the increase in the slope for women for most health
measures, as observed in the previous figures. However, this increase is
not significant in a sense that a flat line would still fit into the range of
the 95% confidence intervals. The same applies to men. The analysis of
the morbidity gradient reveals thus no significant increase of the slope over
time that would indicate an increase in health inequalities, neither among

woImern, nor among Inerl.

Figure 6.6: Normalized gradient over time
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(c) Comprehensive health
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Source: Authors’ calculations based on SHARE data.

Notes: We depict the slopes and the 95% confidence intervals over the years, which
we retrieve from a linear regression of the health status on income deciles. The slopes
are normalized by dividing them by the mean of the health outcome in 2021/22
(Wave 9).



161

6.5 Concentration indices

Another way to measure inequality is based on the concentration index. It
is derived from the illness concentration curve which shows the cumulative
distribution of illness across the population ranked by socioeconomic sta-
tus. This reveals whether illness is disproportionally concentrated among
the poor or the rich. If illness is more concentrated among the poor, the
concentration curve lies above the 45° line that represents an equal dis-
tribution. If it is more concentrated among the rich, the curve lies below
the 45° line. We define ill-health by being in the lowest 25% of the health
distribution in a wave and rank people over percentiles of the same income

variable used for the morbidity gradient.

Formally, the concentration index, C'I, is defined as

n

1 <~ Ay
[= — = (2R; — 1
C n;h(}z )

where h; and R; are respectively the health status and the income
percentile of individual i. A negative value indicates health inequalities
to the detriment of the poor, whereas a positive value indicates health

inequalities to the detriment of the rich.

Figure [6.7] presents the concentration curves for each wave of the
SHARE data. A movement of the concentration curve further to the left
of the 45° line indicates increasing health inequality. At first sight, a com-
parison over years suggests no noticeable shifts for diagnosed, comprehen-
sive, or cognitive health. In contrast, functional health and mental health

display changes over time, though the trends move in opposite directions.
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Figure 6.7: Concentration curves
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Source: Authors’ calculations based on SHARE data.

Notes: These graphs display concentration curves, which trace the cumulative
proportion of individuals in poor health across income percentiles. The 45-degree
line represents perfect equality. The further a curve lies to the left of this line, the
greater the degree of inequality it indicates.
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Figure displays the evolution of the concentration indices over
time for the five health measureﬂ. An index value of zero implies perfect
equality and a larger inequality to the detriment of the poor implies a more
negative value of the concentration index. We see that all indices are neg-
ative which confirms that bad health is more concentrated among the less
advantaged. Only the concentration index based on diagnosed and cogni-
tive health show an increase in health inequalities. The indices decrease all
along the period. However, the 95-percent confidence intervals are large,
and the hypothesis that the change of diagnosed and cognitive health from
2005 to 2021/22 is flat cannot be rejected. All three other health measures
are more erratic and do not show a clear trendﬂ. Therefore, the findings

do not indicate a significant increase in health inequalities.

Figure 6.8: Concentration indices over time
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Source: Authors’ calculations based on SHARE data.

Notes: This graph shows the concentration indices over years by health outcome.
Lower values indicate more inequality. We depict the 95%-confidence interval only
for diagnosed and cognitive health, as those are the variables that appear to have

a clear trend over time.

9A detailed table with the concentration indices is presented in the Appendix

10When using an alternative specification for functional health in which different weights are assigned
to various types of limitations, we observe a more consistent decline in the concentration index over time,
suggesting increasing health inequalities, in contrast to the more volatile series obtained here under the
equal-weight specification. However, the 95% confidence interval remains wide, and the hypothesis of no
change over time cannot be rejected. Figure in Appendix presents this alternative result.
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6.6 Difference in Health-Equivalent Age

Finally, we convert health inequalities into a metric that is more intu-
itive. The idea is to transform health inequality into differences in Health-
Equivalent Age. For this we proceed in different steps. Results are pre-
sented in Figure and panel a) that is based on functional health will

serve as an example.

(1) We define “very good” functional health as having a health score
above the 66th percentile of the overall distribution of men and women
aged 60-89 in 2005 (Wave 1). Within our sample, we then identify the

individuals that are in very good functional health based on this threshold.

(2) We fit a regression model of the probability to be in very good
health on age. This gives us an empirical health-age gradient that will
serve as the benchmark. The predictions of this model provide us with
probabilities to be in very good health for each age a between 60 and 89 :
cqa- The left panel of Figure shows how the share of respondents with
very good health declines with age.

(3) Within each wave, we calculate the probability to be in very good
health for the different deciles : pg,,. The right panel of Figure shows
this over time for the 2nd, 5th and 9th decile. In general, the probability

to be in very good health is larger for upper deciles.

(4) We compare the probabilities calculated in step 3 with the age
specific ones in step 2 to assign a Health-Equivalent Age (HEA) to each

decile d in a specific wave w using the following formula[]

HExample: The probability to be in very good health in decile 2, wave 5 : ps 5 = 0.3904
The probability to be in very good health at age 73 in the overall population : cr3 = 0.3981
The probability to be in very good health at age 74 in the overall population : ¢74 = 0.3808
HEAy 5 =73 + (0.3904 — 0.3981) / ( 0.3808-0.3981) = 73.44

A typical person from decile 2 in wave 5 has a health-status equivalent to a 73.44-year-old.
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Pdw — Cq
Ca+1 — Cq

HEAq ., = a+ if cor1 < Daw < Cq

Put simply, the measure translates the health of a typical individual
from an income decile in a specific wave into an age equivalent based on
the health profile of the general population. In our example, the share of
respondents in very good health in wave 5 is 0.3904 for decile 2 and 0.4619
for decile 5. This corresponds to a Health-Equivalent Age of 73.44 and
68.92 respectively, a difference of 4.52 years. Individuals in income decile

2 reach the same health status about 4.5 years earlier in life than those in
decile 5.

We do the same exercise for the difference between the 2nd and 9th
deciles, and between the 5th and 9th deciles. Figure shows the same

analysis for the four other health measures in panel b) through e).

Figure 6.9: Share of individuals with very good health

(a) Functional health

Share with very good health by age Share with very good health by income decile and year
100

(b) Diagnosed health

Share with very good health by age Share with very good health by income decile and year

95% CI —®—  Actual Values ~——  Fitted Values

6 62 64 66 66 10 72 74 76 78 80 82 6: 8 8 90
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(c¢) Comprehensive health

Share with very good health by age Share with very good health by income decile and year
100 : i B i

95% Cl —8—  Actual Values ——  Fitted Values

0 Dec2 ——  Dec5 —8— Dec9
o
(d) Mental health
Share with very good health by age Share with very good health by income decile and year
100

0
w . .

50 50 .,-————"\/\/.—————"\‘
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2005 2007 2011 2013 2015 2017 201020 2021122

(e) Cognitive health

Share with very good health by age Share with very good health by income decile and year
0 ‘ R : : 100
%
0
0
@ o %
50 o H :
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Source: Authors’ calculations based on SHARE data.

Table summarizes the findings by presenting the differences in
HFEA between the 2nd, 5th and 9th decile, for all five health measures.
We focus on the years 2005 (Wave 1), 2013 (Wave 5) and 2021/22 (Wave
9). Moreover, in addition to “very good” health (i.e. health in the top 34
percent of the health distribution), we also display results for only “good”
health as defined by the upper 67 percent of the health distribution. Keep

in mind that cognitive health is not available for Wave 1 in 2005.
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While some of the differences are remarkably large, the overall pat-
tern of change is mixed as shown in Table [6.3, An upward trend in the
difference in HE' A is evident for diagnosed and mental health, in contrast
to a downward trend for functional and comprehensive health. Hence, the

results do not point to a consistent rise in health inequalities.

Table 6.3: Change in differences in Health-Equivalent Age from 2005 to 2021 /22

2nd-5th decile 2nd-9th decile 5th—9th decile

Very good health (>66th percentile)

Functional health -2.18 -5.44 -3.25
Diagnosed health 2.75 3.33 0.59
Comprehensive health -1.38 -4.92 -3.55
Mental health 6.15 6.87 0.72

Good health (>33rd percentile)

Functional health -2.71 -5.64 -2.93
Diagnosed health 2.98 5.35 2.37
Comprehensive health -1.27 -4.14 -2.88
Mental health 15.53 -6.38 -21.90

Source: Authors’ calculations based on SHARE data.
Notes: This table summarizes how the difference in HE A changed between 2005 and 2021/22.
Cognitive health is missing from this table as it can be measured only from 2011 onward.

6.7 Conclusion

This chapter provides a descriptive analysis of the evolution of socio-
economic health inequalities among Belgian retirees over the past 20 years.
For this, the analysis uses data from SHARE and employs multiple com-
plementary approaches : (1) the morbidity gradient, which shows the vari-
ation in health outcome across different income deciles; (2) the concentra-
tion index, which is a measure of the degree of socio-economic inequality in
illness; and (3) differences in Health-Equivalent Age, a more intuitive mea-
sure of health inequalities. To provide a more holistic picture of health, five

different health measures are used capturing different aspects of health.
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The motivation behind this analysis is to examine whether the period
of pension reforms - primarily characterized by increases in the statutory
eligibility age and reduced system generosity - coincided with differential
trends in health outcomes across socio-economic groups, in particular with
widening health inequalities. Our findings provide little empirical support
for these concerns. The results do not reveal significant evidence of rising

health inequality over the period considered.

Some caveats should be acknowledged. First, the analysis relies on
a sample of individuals who are alive and sufficiently healthy to remain in
the survey, implying positive selection in terms of health. This selection
is likely more pronounced among lower-income groups, where mortality
and attrition rates tend to be higher. As a result, individuals in poorer
health may be underrepresented, which can lead to a downward bias in
the estimated level of health inequalities. In this context, the absence
of an observed increase in health disparities over time may partly reflect
survivorship bias rather than underlying population dynamics. Moreover,
the analysis is purely descriptive and therefore has inherent limitations.
In particular, we are unable to directly link specific pension reforms to
changes in health inequalities. Furthermore, various other factors may ex-
ert an influence on health inequalities over that period as well. A more
rigorous analytical approach will be needed in future work to disentangle
the underlying mechanisms and to identify which design features of the
pension system most strongly influence health outcomes. Such evidence
would enable policymakers to better anticipate and mitigate unintended
negative effects on vulnerable groups, and to align social and health pro-

grams more effectively with pension policy.






Chapter 7

Gender Differences in the Use of
Disability Insurance as an Exit

Pathway into Retirement

Abstract

This chapter investigates the gender-differences in the use of dis-
ability insurance (DI) as a pathway into retirement and its evo-
lution over time in Belgium. By employing a Fairlie decomposi-
tion, we examine how much of the observed difference in DI exits
between men and women, as well as the sharp rise in DI exits
among women over time, can be explained by observables. Our
findings suggest behavioral differences between men and women.
Women'’s exits from the labor market through DI appear to be
more affected by institutional and policy conditions. Hence, the
comparatively easier access and greater generosity of the DI exit
pathway appear to have contributed to the sharp increase in DI

exits among women, a pattern that is less evident for men.

!This chapter is co-authored with Alain Jousten and Mathieu Lefebvre.
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7.1 Introduction

Over the last two decades, Belgium has witnessed a marked and sustained
rise in the number of individuals receiving disability insurance (DI) ben-
efits. This trend has attracted growing academic and policy attention,
given its implication for public finances, labor market participation and
social protection. While previous work (e.g. De Brouwer and Tojerow,
2023) documents the increase in Belgium’s DI recipiency rate among the
working-age population, this chapter focus on the older workers and ex-

amines the trend in DI used as an exit pathway into retirement.

A striking feature of this evolution is the emergence of large gender
differences in the use of the DI exit route. Figure presents the propor-
tion of older wage-earners recognized as disabled by Belgium’s National
Institute for Health and Disability Insurance (INAMI) relative to the to-
tal employed wage-earners in the private sector, over time. In general, it
shows that there has been a significant increase in this proportion over
the last 20 years, but with gender differences. In the early 2000s, the pro-
portion of disabled wage-earners was higher among men, but the increase
over time was considerably stronger among women, so that this proportion

eventually became higher for womenP]

These gender-based differences in trends raise important questions
about the underlying drivers. A first explanation could lie in differences
in health trajectories, with older women potentially experiencing a greater
deterioration in work capacity (Fors et al., 2022; Low and Pistaferri, 2025).
A second possibility is institutional. Successive social security rules have

altered the relative attractiveness and accessibility of different exit routes

2In Figure we report the stock of disabled individuals aged 55-64 in a given year, measured
relative to the stock of total employed wage-earners. In the subsequent analysis, however, we focus on
the DI exit rate in a given year, which is the percentage of working wage-earners aged 55-64 who exit
the labor market through disability insurance.
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Figure 7.1: Proportion of disabled wage-earners aged 55-64 relative to total employed
wage-earners in the private sector over time, by gender

124

104

% 64 —e

T T T T T T T
2005 2007 2009 201 2013 2015 2017 2019 2021 2023

Women —&— Men

Source: INAMI - Service des indemnités - Direction finances et statistiques and
ONSS.

Notes: The reported numbers about disabled persons come from INAMI and con-
cern wage-earners in the private sector and unemployed persons who have been
unable to work, and who are recognized as disabled (registered in the system for
more than one year). This figure excludes persons in primary incapacity (less than
one year in the system). Data about employed wage-earners in the private sector
comes from ONSS and include all workers with an active employment contract, even
if they are absent due to illness, accident, maternity leave or temporary unemploy-
ment. Workers on a full career break or full time-credit suspension are excluded.
Numbers for each year are as of December 31.

from employment. Some reforms, such as the tightening of early retire-
ment, have been gender-neutral, while others — like the increase in the
statutory eligibility age (SEA) — have affected women only during spe-
cific periods (Jousten et al., 2014; Fraikin et al., 2025; De Brouwer and
Tojerow, 2024).

This chapter examines the role of various factors in explaining gender
differences in the use of DI as a pathway into retirement in Belgium and its
evolution. Belgium provides a particularly informative setting, given the
coexistence of multiple exit routes from employment (e.g., disability, un-
employment, conventional early retirement and old-age pension) that have

undergone a series of reforms. This combined with persisting gender gaps
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in health and work capacity allow for an assessment of how institutional
arrangements and health conditions jointly shape the use of DI at older
ages. To examine these dynamics, we use data from SHARE covering the
period 2004—2022. Similar to De Brouwer and Tojerow (2023), we apply
a modified version of the Blinder-Oaxaca (1973) decomposition for binary
outcomes, as developed by Fairlie (2005). Our findings suggest behavioral
differences between men and women. Women’s decisions to exit the labor
market through disability insurance (DI) appear to be strongly influenced
by the institutional and policy framework in place, which seems to be less
the case for men. Thus, the relatively easier accessibility and increased
generosity of the DI exit route appear to have played a role in the rise of

DI exits among women, a pattern that is less evident for men.

The structure of this chapter is as follows: Section highlights
social security reforms that might have influenced the ways individuals
exit the labor market. Section [7.3| presents the data and the sample used
for the analysis as well as the observed exit patterns of men and women
over time. Section|7.4]is devoted to a Logit regression to assess the different
factors associated with exiting the labor market via DI. In Section [7.5], we
examine how much of the observed difference in DI exits between men and
women, as well as the sharp rise in DI exits among women over time, can
be explained by observables, using a Fairlie decomposition. Section

concludes.
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7.2 Exit pathways into retirement and policy reforms

As a reminder there are four main exit routes into retirement for Belgian
wage-earners, each with different eligibility requirements and benefits: (1)
The old-age pension (OAP) is the standard route, available to individuals
who have reached the required number of career years and the statutory
eligibility age (or early eligibility age). (2) The unemployment insurance
(UI) can serve as a route for those who lose their job before reaching
the (early) retirement age, providing income support until they qualify
for the old-age pension. (3) The conventional early retirement (CER) is
a system of early exit from the labor market that is organized outside
of the old-age pension system and provides financial support through a
special Ul benefit, supplemented by an additional payment from the former
employer. (4) The disability insurance (DI) is targeted at individuals no
longer able to work (in their current job) for reasons of long-term sickness
or accidents. Regardless of the chosen exit route, once older adults reach
the statutory eligibility age (SEA) they are automatically rolled over into
the OAP system.

The present chapter focuses on the DI exit route. However, as the
various pathways are interrelated and can serve as substitutes for one an-
other, reforms in one system may influence the utilization of the remaining

exit routes and therefore cannot be disregarded.

Over the past two decades, several reforms have been implemented
in the social security system, which may have influenced the ways indi-
viduals exit the labor market. One major change concerned the statutory
eligibility age (SEA) for the old-age pension for women, which was grad-
ually increase from 60 to 65 between 1997 and 2009 to align with the
system for men. At the same time, the eligibility conditions for early exit

through OAP and CER — both in terms of minimum age and required ca-
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reer length — have become increasingly stringent, making it more difficult
for older workers to retire via these pathways. Moreover, the valorization
of periods spent on replacement income in the pension calculation has
changed. In 2007, a special lower salary ceiling was introduced for certain
periods on UI and CER, and this limit was further reduced in 2012. By
contrast, this reform did not affect periods spent in DI, for which the reg-
ular earnings ceiling remained in place, making this exit route relatively

more generous’|

Collectively, these reforms are likely to have shaped patterns of labor
market exit over time, potentially increasing reliance on DI while reduc-
ing early exits via the other routes. Because the reforms have not been
identical for men and women, they may partly account for the differing

evolutions in labor market exit patterns across genders.

7.3 Data and exit patterns

7.3.1 Sample and descriptive statistics

We use the Belgian data from SHARHY for our analysis. The SHARE Job
Episodes Panel is used to construct the career of each person on a yearly
basis in order to determine the year the respondent exits the labor market

as well as the chosen exit route.

For the purpose of our analysis, we select working wage-earners aged
between 55 and 64, leading to a sample composed of individuals born be-

tween 1939 and 1967 that are about to leave the labor market. Individuals

3See Chapter [2| for more details about the reforms.

4SHARE (Survey of Health, Ageing and Retirement in Europe) is a biennial, cross-national panel
survey covering individuals aged 50+ in 28 European countries and Israel since 2004/05, providing
detailed information on health, labor market status, and household economic and social conditions.
Retrospective modules allow the construction of the SHARE Job Episodes Panel, which reconstructs
individuals’ labor market histories over the life course.
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may appear multiple times in the sample if they meet the age and employ-
ment criteria in different years. The self-employed and civil servants are

outside the scope of this analysis.

Because we are interested in the change of DI exits over time, we
divide our sample into two time periods. Period 1 includes the years 2004-
2009, while period 2 contains the years 2016—202ﬂ. We end up with 2240
observations in period 1 and 2457 observations in period 2. Table
presents summary statistics of our sample by gender for the two time

periods.

In period 1, men represent the majority of the active population
within the age group 55-64. However, in period 2, the proportion of women
increases, slightly surpassing that of men. As a result, the overall sample
becomes more balanced in terms of gender, reflecting a shift toward more

equality in participation.

There are slight gender-differences in the demographic characteris-
tics of our sample. Women are more likely to live alone, but the proportion
increases slightly for both gender over time. The proportion of being mar-
ried is larger among men, although a shift is observed between the two time
periods for both gender with the proportion decreasing. The average age
is balanced across gender, but the sample is slightly older in period 2. In
terms of educational attainment, there are no significant differences. The
educational level increases slightly in period 2. For health, we use an ag-
gregated indicator because SHARE data contains a large number of health
measures. The health deficit index summarizes the individual health sta-
tus by aggregating a set of self-reported health deficits, including chronic
conditions, functional limitations and difficulties with daily activities, as
well as mental health. Each deficit is coded as present or absent, and the

index is calculated as the proportion of observed deficits relative to the to-

S5Period 1 corresponds to SHARE wave 1-3, while period 2 includes wave 7-9.
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Table 7.1: Summary statistics of sample, working wage-earners aged 55-64

Period 1: 2004-2009 Period 2: 2016-2022
Total Men Women Total Men  Women

Number of

Observations 2240 1350 890 2457 1174 1283
% in total sample 60% 40% 48% 52%
Individuals 714 433 281 655 309 346
Demographics
Living alone (%) 15 11 19 18 14 21
Married (%) 74 79 66 48 58 39
Average age 57.70  57.70  57.70 5891 5888  58.94
Average educational level [0-6] 3.16  3.20 3.10 3.65 3.74 3.57

Average health deficit index [0-100] 9.78  9.26 10.47 9.36  8.69 9.99

Employment
ACE at age 54 (in 2025 EUR) 73675 89656 49434 68610 82245 56132
Average number of career years 37.00 38.37 3493 38.01 38.66 37.41
Full time (%) 83 95 64 73 89 59
Blue collar (%) 24 34 8 18 29 8
Industry (%)
Primary sector 3 ) 1 1 2 1
Secondary sector 28 41 8 26 40 13
Tertiary sector: market 31 31 30 31 35 28
Tertiary sector: non-market 38 23 61 42 23 58

Source: Authors’ calculations based on SHARE data.

Notes: Educational level: SHARE uses the 1997 International Standard Classification of Education
(ISCED-97) which ranges from 0-6. A higher value means a higher educational level. Level 0
corresponds to pre-primary education; level 1 to primary education; level 2 and 3 to lower and upper
secondary education respectively; level 4 to post-secondary non-tertiary education; level 5 to the first
stage of tertiary education; and level 6 to second stage of tertiary education; ACE: ACE refers to
individual average career earnings. They are calculated by dividing the total earnings up to age 54
by the number of career years up to age 54. No distinction is made between years worked full-time
or part-time; both are counted as a single career year; Blue collar: Blue collar workers are defined as
workers with the following job description : skilled agricultural or fishery workers, crafts of related
trades worker, plant/machine operator or assembler and unskilled workers in agriculture, mining,
manufacturing, electricity and gas supply, construction as well as the transport and storage industry;
Industry: The primary sector contains agriculture, hunting, forestry, fishing as well as mining and
quarrying. The secondary sector encompasses manufacturing, electricity, gas and water supply, as
well as construction. The tertiary sector covers services. We distinguish between market services such
as wholesale and retail trade, hotels and restaurants, transport and storage, financial intermediation,
and real estate; and non-market services such as public administration and defense, education, as
well as health and social work.
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tal number of non-missing health indicators, hence a value between 0 and
100. It is based on the health deficit index as proposed by Borsch-Supan et
al. (2021) and Abeliansky and Strulik (2019)F We observe that the health
among active older adults is slightly better among men, as measured by
a lower health deficit index. In period 2, the overall health in the sample

improves.

Gender-differences are more evident in employment-related factors.
In terms of average career earnings (ACE), we see a larger amount for men
compared to women. Over time, a slight increase in wages is observed for
both genders. Men have on average longer careers than women. However,
a significant increase is observed for women over time, narrowing the gap.
Men are also more likely to work fulltime. But the proportion of full-
time employed decreases for both genders over time. Regarding job types,
men are more frequently employed in manual occupations, although this
share decreases slightly over time. Men tend to work predominantly in the
secondary sector, while women are disproportionately represented in non-
market service occupations such as the healthcare sector, education or the
public administration. Although differences across the blue-collar status
as well as the sectors provide some indication of the types of jobs men
and women perform, gender distinctions also exist within the same sector.
While gender norms have evolved over time, such gender differences still
persist to some extent. For example, in the health care sector — one of
the most gender-segregated industries — women make up the majority of
the workforce and are predominantly concentrated in patient-facing and
caregiving occupations such as nursing or midwifery. Men by contrast,

are more often found in technical, managerial or support roles within the

6We opt for a health deficit index because health cannot be captured as a single-dimensional concept.
Combining various indicators into one measure provides a more holistic assessment of an individual’s
health status. This method enables us to reflect overall health stock instead of concentrating on specific
conditions, making it particularly well-suited for evaluating general health across individuals or over
time. However, this approach also comes with certain limitations. Appendix assesses this matter in
more detail.
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same sector (OECD, 2024). Similar patterns are observed across many
industries. According to ILO statistics (2020), women globally remain
concentrated in a set of occupation such as clerical work, teaching, and
care-related roles — while men dominate in technical, craft, and manage-
rial positions, even when both genders are employed in the same broad
industry. This illustrates that gendered occupational stratification persists
within industries and is not merely the result of sectoral sorting. However,
the available data do not allow for a more detailed categorization of job

types within individual industries for our analysis.

7.3.2 Gender differences in DI exits over time

To look at DI exits over time, we first define an exit out of the labor mar-
ket based on an individual’s employment status and an earnings criterion.
Individuals answering to be inactive but still earning an income above a
specified threshold are not considered to have exited the labor market.
The threshold corresponds to the maximum allowable earnings alongside
pension benefits before reaching the statutory eligibility age (SEA) or com-
pleting a 45 career yearsﬂ.

To determine the chosen exit route, we analyze the individual’s sit-
uation in the years following the exit from the labor market, the stated
reason for leaving, as well as potential social security payments. Individ-
uals classified as sick or disabled, those who reported ceasing work for
health-related reasons, or those who received disability insurance benefits
are considered to have exited through the disability insurance (DI) routd
Similarly, individuals classified as unemployed or who received unemploy-

ment benefits are regarded as having exited through the unemployment

"In 2025, a person receiving the old-age pension without having reached the SEA and without having
completed 45 career years may earn up to EUR 10117 without his pension being reduced.
8We include thus both phases of DI : primary incapacity and disability.
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insurance (UI) route. Due to data limitations, it is not possible to distin-
guish between exits through the conventional early retirement (CER) and
old-age pension (OAP) route, therefore, these two categories are combined

into a single exit route.

Table presents the proportion of individuals in the sample that
exit through the different exit routes, disaggregated by gender and time
period.

Table 7.2: Chosen exit routes over time, by gender

Period 1 Period 2~ Change
2004-2009 2016-2022

Men

Active 1350 1174

Remaining active 84.22% 88.67% +4.45 pp
Exiting via DI 2.00% 2.30% +0.30 pp
Exiting via Ul 3.19% 1.02%  -2.16 pp
Exiting via CER or OAP 10.59% 8.01% -2.59 pp
Women

Active 890 1283

Remaining active 86.74% 88.15% +1.41 pp
Exiting via DI 0.90% 2.96% +2.06 pp
Exiting via Ul 2.47% 0.47%  -2.00 pp
Exiting via CER or OAP 9.89% 8.42%  -1.47 pp

Source: Authors’ calculations based on SHARE data.

The overall time trend shows that more individuals in this age group
remain active. During this period, numerous reforms took place, with one
of the main objectives being to increase the labor market participation
among older adults. These reforms could provide a possible explanation
for this trend. Regarding those that exit, we see a shift in the chosen
exit routes over time. The proportion of people exiting via DI increases,
while it decreases for the remaining exit routes. The 2007 and 2012 re-
form, which increased the generosity of DI relative to Ul and CER for the

pension calculation as well as the stricter eligibility criteria for early exit
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through OAP and CER, may be potential reasons for this shift, prompting

a substitution of exit routes.

Looking closer at the DI exits, we see significant differences between
men and women. In period 1, men are twice as likely to use this pathway
into retirement compared to women. A t-test reveals that this difference
is statistically significant. Over time, the increase in the use of this exit
route is barely noticeable for men, while the increase is substantial for
women. The proportion of DI exits among active women rises from 0.90%
to 2.96%, rendering them more likely than men to use this exit route in
period 2. In this regard, women not only close the initial gap, but surpass
their male counterparts. A t-test indicates that the increase in the use of

the DI exit route is significant among women, but not among men.

7.4 Factors associated with DI exits

7.4.1 Logit regression

We aim at examining which individual characteristics are most strongly
associated with exiting the labor market through DI and whether these
associations have changed over time. To do so, we estimate a logistic
regression model in which a dummy of DI exit is regressed on a set of co-
variates. To capture the potential changes in these relationships over time,
we interact each covariate with a dummy variable indicating the second pe-
riod (2016-2022). The following covariates are included: the health deficit
index, the average career earnings, the number of career years, whether the
individual had a blue-collar contract and whether she /he worked fulltimeﬂ

9The following variables were tested as well in the regression analysis: age, whether the individual
is married, whether the individual is living alone, and the sector of employment. In particular, marital
status and the living arrangement were included to account for the fact that retirement decisions are often
coordinated within couples rather than made individually (Hurd, 1990; Michaud et al., 2020; Hospido
and Zamarro, 2014). However, no significant effect could be detected for any of these variables. When the
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We also add a series of system-related factors. First, a variable cap-
turing the change throughout the years in the generosity of the DI exit
route compared to Ul and CER. It measures the ratio of the earnings ceil-
ing applied in the pension calculation for time spent in DI to the earnings
ceiling applied for time spent in UI or CER, for which the ceiling was
reduced in 2007 and 2012. Second, as we expect a relation between the
retirement decision and the generosity of the pension system in general,
we add a variable reflecting this. We take the average pension replacement
ratd'’ from the OECD reports ” Pensions at a glance” throughout the years
to create a dummy which captures whether the general generosity of the
pension system increased. Specifically, the variable takes the value one
when the replacement rate exceeds the median of its distribution. Finally,
we add the statutory eligibility age (SEA), which gradually increased for
women over the observation period and the early eligibility age (EEA)

which increased for both men and women over the years.

Table [7.3| presents the result of the Logit regression. It is also done
separately for men and women, in order to assess whether there are signif-

icant gender differences.

As expected, the results show a strong significant effect from the
health deficit index. A higher index, indicating more health problems,
is associated with a higher probability to exit the labor market via DI.

However, no significant difference can be found for the second period.

No significant association can be found with the average career earn-

ings and the number of career years. Having a blue-collar contract is asso-

educational attainment of the individual is added, a significant effect can be found, with more educated
people being less likely to exit via DI. However, in this case, a series of other employment-related variables
such as the blue collar status are no longer significant. Hence they appear to capture similar underlying
effects.

10The net pension replacement rate represents the ratio of an individual’s net pension benefits to their
net earnings before retirement, after accounting for income taxes and social security contributions for
both workers and retirees. It indicates how well a pension system replaces employment income.
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Table 7.3: Logit regression - labor market exit via DI

Total Men Women
Individual-level factors
Health deficit index 0.14 *** 0.16 *** 0.12 **
Period 2 -0.01 -0.03 0.02

Employment-related factors

Average career earnings -0.01 -0.01 -0.01
Period 2 0.01 0.01 ** -0.01
Number of career years 0.01 0.01 0.01
Period 2 -0.01 -0.01 -0.01
Blue collar 0.02 HH* 0.02 0.03 **
Period 2 -0.01 0.01 -0.04 **
Full-time 0.06 / 0.05
Period 2 -0.06 -0.03 -0.05

System-related factors

DI generosity 0.08 * 0.05 0.15 **
Increased generosity of OAP 0.02 ** 0.02 -0.01

SEA 0.01 / 0.04 **
EEA 0.02 ** 0.02 0.05 ***
Wave fixed effect -0.01  ** -0.01 -0.04 X
Constant 210245 ¥ -79.60 _570.44 FR*
Number of observations 3247 1516 1572

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. SEA: Statutory eligibility age. EEA: Early
eligibility age. SEA is omitted in the regression for men, as there was no change in the
period of observation. The SEA was gradually increased only for women. Fulltime
is omitted in the regression for men, as failure could be predicted perfectly. The
reported coefficients are the average marginal effects.

ciated with a higher chance to exit through DI among women. However,
this difference between blue and white collar workers vanishes in period
2. Working full time is not significantly associated with exiting the labor

market via DI.

When looking at the system-related factors, we see a positive effect
coming from the measure of the generosity of the DI exit route compared
to the other exit routes. This indicates that an increased generosity leads

to more exits through DI. However, the results reveal gender-differences,
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as this association is only significant among women, but not among men.
When looking at the whole population, we see a positive significant effect
coming from an increased generosity of the pension system. However, this
is no longer holds when the regression is conducted separately for men
and women. The SEA and EEA is positively associated with DI exits
among women. The higher the eligibility age, the more women exit via

DI. However, such association is not significant among men.

Overall, we observe that among women, a large number of factors
are significantly associated with exiting the labor market via DI. In partic-
ular, system-related factors show a strong level of significance, suggesting
that women’s decision to exit through DI are strongly influenced by the
institutional and policy framework in place. In contrast, among men,
apart from health, no variables — whether employment-related or system-
related — show significant associations with DI exits. This pattern may
indicate that men’s exits are driven primarily by individual health limita-

tions rather than external or systemic factors'!|

7.4.2 Unobserved screening and gatekeeper behavior

The empirical model estimates the probability of exiting the labour market
via DI as a function of individual health, employment characteristics, and
institutional incentives. However, this approach primarily captures the
demand-side of DI participation - namely, individuals’ propensity to select
into this pathway given their circumstances and the relative attractiveness

of DI compared to alternative exit routes.

HThe time period under study includes two major economic crises: the financial crisis in 2008,/2009
and the Covid-19 crisis in 2020. These crises may have influenced people’s behavior as well as the
relationship between various factors and the decision to exit via DI. To assess the impact of these crisis
years, we conduct a sensitivity analysis in Appendix excluding them from the model. The results
of the Logit regression remain largely unchanged for men. For women, however, the association between
system-related factors and exits via DI becomes weaker. This may reflect a genuine strengthening of
this link during crisis years, or it may be a consequence of the reduced sample size, which lowers the
statistical power of the model. Further details can be found in the Appendix sub-section W
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In reality, entry into DI is the outcome of a two-stage process: indi-
viduals must first apply, and then be approved through a medical screening
procedure requiring certification of a substantial loss in earnings capac-
ity. This second stage introduces a supply-side constraint governed by
gatekeepers such as general practitioners and insurance physicians. Their
behaviour - ranging from strict enforcement to more accommodating prac-

tices - plays a crucial role in determining access to DI.

A key limitation is that screening strictness is not directly observ-
able. It is a latent and potentially endogenous factor, influenced by in-
stitutional context, policy changes, and applicant composition. Common
proxies, such as approval rates are difficult to interpret because they reflect
both demand and supply forces simultaneously. The absence of explicit
measures of gatekeeping constitutes an important limitation of the model

and should be taken into account when interpreting the results.

7.5 Fairlie decomposition

To further disentangle the sources of gender disparities and because the
aim of our analysis is to examine the potential factors driving the rise in
the DI exit route, we apply a modified version of the Blinder-Oaxaca de-
composition method designed for binary outcomes, as developed by Fairlie
(2005). This approach allows us to quantify the extent to which observed
differences in DI participation between men and women (or over time) can
be explained by differences in observable characteristics, such as health,
employment history or system-related factors, versus differences in the es-

timated coefficients reflecting behavioral and other unobserved factors.
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7.5.1 Methodology

In the traditional Blinder-Oaxaca decomposition approach (Oaxaca, 1973;
Blinder, 1973), regression analysis is used to break down the average differ-
ence in an outcome variable between groups (in our case two time periods
or men/women) into two parts : (1) one representing differences in aver-
age characteristics of the groups (i.e., the health status), (2) and another
capturing differences in the estimated coefficients of these explanatory vari-
ables as well as any residual difference unexplained by the model (i.e., the
likelihood to exit via DI given a particular health status). The following
equation expresses this decomposition formally, where Y'" is the DI exit
rate in period p, X7 is a row vector of average values of the independent
variables in period p, and BP r is a vector of coefficient estimates for period

RS S G O LE F G

However, this technique can only be applied if the coefficients come
from a linear regression model. Fairlie modified this approach for binary
variables by employing a Logit regression model instead of OLS. Formally,
the non-linear decomposition can be expressed as the following, with N7
being the sample size in period p and F(.) being the cumulative distribu-

tion function of a logistic distribution.
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The first term in brackets represents the portion of the difference
explained by average differences in individual characteristics, whereas the
second term denotes the portion that remains unexplained. Calculating
the contribution of each factor to the total explained difference is more
complicated for non-linear models than in the traditional Blinder-Oaxaca
method. Nonetheless, once these contributions are determined, they can

be interpreted in the same way[']

It is important to note that the approach of Fairlie does not establish
causal relationships. The decomposition of differences into “explained”
and “unexplained” components captures associations between observed
characteristics and outcomes, rather than causal effects of those charac-
teristics. In other words, the “explained” portion should be interpreted
as the share of observed disparities that correlates with differences in fac-
tors such as health, employment, or system-related conditions, without

implying that altering these factors would necessarily change outcomes.

7.5.2 Assessing gender differences in DI exits in period 1

In Section [7.3.2 we see a significant difference in the use of the DI exit
route between men and women in period 1 that no longer holds in period 2.
The Fairlie decomposition is used to assess how much of this difference in
period 1 can be explained by differences in observables. Men serve as the
reference group, meaning that the coefficients from the Logit regression

estimated for men are used as the basis for the decomposition™

12For a detailed explanation of how to derive these individual contributions, see Fairlie (2005).

13The Fairlie decomposition is implemented within a nonlinear probability framework and is based
on the estimation of a Logit regression for a selected reference group. The estimated coefficients from
this reference-group Logit model define the underlying functional relationship between covariates and
the predicted probability of the outcome and are subsequently used to decompose differences in mean
outcomes across groups. Appendix presents the results of the underlying Logit regression.
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We first perform the decomposition separately for each covariate
to assess the marginal contribution of each factor independently. This
serves as a diagnostic step, showing how much of the gap each variable
can explain on its own. Afterwards, the decomposition is done jointly
including all variables to estimate their combined and net contributions to
the gap. In this case, the contribution of each factor to the total explained
component is reported. The sign and magnitude of these contributions may
vary between factors. For both decompositions, the same individual-level
and employment-related variables of the Logit regression in Section [7.4] are
used, although some are specified diﬂerently@. The system-related factors
are left aside, because we are focusing on period 1, during which there are
hardly any differences between men and women in the system, except for

the SEA®] Table presents the results.

Table 7.4: Fairlie decomposition — men vs. women in period 1

DI exit DI exit Total Contrib. to
N rate rate Diff. expl- total
Men  Women ained explained
Separately
Health deficit index 1326 2.51% 1.23% -1.28 pp 0.55 pp ***

Average career earnings 2240 2.00% 0.90% -1.10pp 0.73 pp
Number of career years 2240 2.00%  0.90% -1.10 pp -0.46 pp ***

Blue collar 2240 2.00% 0.90% -1.10 pp -0.25 pp ***

Jointly 1326 2.51%  1.23% -1.28 pp 0.16 pp

Health deficit index 0.50 pp
Average career earnings 0.52 pp
Number of career years -0.60 pp
Blue collar -0.27 pp

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. Fulltime is omitted in the decomposition, as failure could be
predicted perfectly for men in period 1. In the joint decomposition, the contribution of each factor to
the total explained is reported in the last column.

14Gee Appendix for more details.

15The decomposition was also performed with SEA to examine whether the difference in SEA signifi-
cantly contributed to the difference in DI exits between men and women in period 1. This was not the
case.
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The results show a negative difference, meaning that women have
a lower DI exit rate compared to the male reference group in period 1.
When looking at each covariate separately, we see a significant contribution
coming from the health deficit index. However, it is of opposite sign.
Hence, based on the health-difference between men and women, women
should be more likely to exit via DI, as they are of worse health. The
difference in the career length between men and women also explains part
of the gender-difference in DI exits. Since men have longer careers, they are
more likely to exit via DI. This difference can explain 42% of the observed
difference in DI exits (0.46 pp out of 1.10 pp). The difference in blue-collar
contracts between men and women can explain part of the difference in
DI exits as well. As men are more likely to work in a blue-collar job, they
are more likely to exit the labor market via DI. The contribution is equal
to 23% (0.25 pp out of 1.10 pp).

When doing the decomposition jointly with all covariates, we see
that none of the variables remains significant. Based on the observables
we include in the model, we are thus unable to explain the difference in
DI exits between men and women in period 1. This suggests that other

factors such as behavioral differences may be at play.

However, it should be noted that the health measure used in this de-
composition has certain limitations. As a reminder, we use an aggregated
indicator - the health deficit index. It summarizes the individual health
status by aggregating a set of self-reported health deficitd" We use this
measure because health is multidimensional; combining indicators gives a
more comprehensive view of overall health rather than focusing on spe-
cific conditions. However, this approach also has some constraints. In the
index, all health deficits are weighted equally, meaning each contributes

the same to the overall measure, even though some conditions may more

16Each deficit is coded as present or absent, and the index is calculated as the proportion of observed
deficits relative to the total number of non-missing health indicators, hence a value between 0 and 100.
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strongly affect an individual’s ability to remain in the labour market and
thus better explain transitions into DI. In addition, aggregating multiple
dimensions into a single indicator inevitably results in some loss of detail.
Different underlying health profiles can result in the same index value,
which means that the measure may not fully capture important differ-
ences in the type and composition of health conditions across individuals.
In the context of explaining gender differences in DI exits, this may mat-
ter, as some diagnoses are more common among men or women and may
more strongly influence the likelihood of exiting the labour market through
DI, even when overall index scores are similar. Appendix assesses this

matter in more detail.

7.5.3 Assessing the rise in DI exits among women over time

The same decomposition exercise is done to assess how much of the rise
in DI exits among women can be explained by differences in observables
between the two time periodsE]. Period 1 serves as the reference model,
meaning that the coefficients from the Logit regression estimated for period
1 are used as the basis for the decomposition[¥ As in the previous section,
we first look at the different covariates separately, then the decomposition
is done jointly. As there were several reforms in the system between the

two periods, the system-related factors are now added to the analysis.
Results are presented in Table [7.5

1"Because no significant change in the DI exit rate among men was observed over the observation
period, no decomposition is presented for this subgroup. The decomposition was nonetheless performed
to verify that no offsetting effects were present. None were found, so the results are not reported.

18The Fairlie decomposition is implemented within a nonlinear probability framework and is based
on the estimation of a Logit regression for a selected reference group. The estimated coefficients from
this reference-group Logit model define the underlying functional relationship between covariates and
the predicted probability of the outcome and are subsequently used to decompose differences in mean
outcomes across groups. Appendix presents the results of the underlying Logit regression.
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Table 7.5: Fairlie decomposition — women in period 1 vs. period 2

DI exit DI exit Total Contrib. to
N rate rate Diff. expl- total
Period 1  Period 2 ained explained
Separately
Health deficit index 1666  1.23% 2.37% 1.14pp 0.02 pp

Average career earnings 2173  0.90% 2.96%  2.06 pp 0.31 pp
Number of career years 2173  0.90% 2.96% 2.06 pp 0.18 pp

Blue collar 2173 0.90% 2.96%  2.06 pp -0.16 pp **

DI generosity 2173 0.90% 2.96% 2.06 pp -0.69 pp **

OAP generosity 2173 0.90% 2.96%  2.06 pp -0.31 pp

SEA 2173 0.90% 2.96%  2.06 pp -0.44 pp

Jointly 1666  1.23%  2.37% 114pp 0.16 pp

Health deficit index 0.28 pp
Average career earnings 1.00 pp

Blue collar -0.50 pp

DI generosity 17.71 pp  ***
OAP generosity -30.96 pp ¥
SEA 12.63 pp  ***

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. Fulltime and EEA are omitted in the decomposition because of
collinearity. In the joint decomposition, the contribution of each factor to the total explained is reported in the
last column. We exclude the number of career years from the joint decomposition, as its inclusion resulted in
substantial distortions and inconsistencies relative to the outcomes of all other model specifications.

The results show a positive difference, meaning that the DI exit rate
among women increased since period 1, which is used as the reference
period. When doing the decomposition separately, hardly any variable is
significant. Exceptions are the variables accounting for blue-collar jobs
and for the generosity of the DI exit route. However, the sign is negative
for both of them. It means that the reduced number of blue-collar workers
among women in period 2 compared to period 1 has led to less DI exits
over time and that the difference in relative DI generosity between the two
time periods has led to less DI exits as well among women. However, the
latter is not intuitively plausible, given that the generosity of DI relative
to other exit pathways has risen over time and, as indicated by the results

of the Logit regression in Section [7.4], is positively related to exit via DI.
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When doing the decomposition jointly, the individual-level and em-
ployment -related factors remain insignificant. However, all system-related
factors significantly contribute to the change in the exit rate via DI among
women. Overall, 14% of the observed growth can be explained by observ-
ables (0.16 pp out of 1.14 pp). The rise in the SEA and the generosity of
the DI exit route both positively contributed to the change. Differences
in the general generosity of the pension system across periods negatively

contributed.

The limitationd™ inherent in the use of the health deficit index are
also relevant in this context and should therefore be acknowledged and
discussed. Changes over time in the composition of health conditions -
such as a shift toward more severe or more DI-relevant diagnoses - may
not be fully reflected in the index. In other words, the index may fail to
fully capture how changes in the types of health conditions, beyond their

overall prevalence, are linked to the increase in DI exits over time.

19Appendix assesses this matter in more detail.
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7.6 Conclusion

This chapter examines the rise in the use of disability insurance (DI) as
a pathway out of the labor market over the past 20 years in Belgium,
with a particular focus on gender differences. For this, we use the data
from SHARE and divide our sample of older adults into two time periods
: period 1 encompasses the years 2004-2009, period 2 the years 2016-2022.
We observe that in period 1, men were significantly more likely to exit
via DI, being roughly twice as likely as women. Over time, DI exits for
men increased only slightly, whereas women experienced a substantial rise,

leading to a convergence in DI exit rates by period 2.

To understand the difference between men and women, we start by
doing a Logit regression to assess the factors that are associated with
DI exits. It includes a series of individual-level, employment-related and
system-related factors. Results show that among women, in particular,
system-related factors such as the generosity of the DI exit route in com-
parison to the other exit routes and the early and statutory eligibility ages
show a strong level of significance, indicating that women’s decision to exit
through DI may be influenced by the institutional and policy framework in
place. On the other hand, the results suggest that men’s exits are driven
primarily by individual health limitations rather than external or systemic

factors.

The analysis further investigates the factors contributing to the dif-
ference in DI exits between men and women as well as to the substantial
rise in DI exits among women. For this, we use a Fairlie decomposition
to assess how much of the difference can be explained by differences in
average characteristics of the two groups. Based on the observables we
include in the model, we are unable to explain the difference in DI exits

between men and women in period 1, suggesting that other factors such
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as behavioral differences may be at play. Regarding the rise in DI exits
among women over time, 14% of the observed growth can be explained by
observables. The gradual increase in both the SEA and the generosity of
the DI exit route over the observation period both positively contributed
to the rise. Differences in the general generosity of the pension system

across periods negatively contributed.

Overall, the results suggest that women and men behave quite dif-
ferently when choosing to exit via DI. For women, changes in the social
security system appear to play a role in shaping exit pattern, whereas
for men, these institutional factors have little observable impact. These
behavioral differences likely help explain the divergent trend observed be-
tween the two groups over time. Specifically, reforms during this period
made certain exit routes less accessible while simultaneously increasing the
generosity of DI, contributing to a marked rise in DI exits among women,

but leaving men’s exit behavior less affected.
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8.1 Research objective

The scope of debates surrounding social security systems has progressively
expanded. While financial sustainability has long dominated policy dis-
cussions, concerns related to inequality and benefit adequacy have become
increasingly salient. This shift reflects a broader context of heightened
awareness of social inequalities and profound demographic changes, which
have in turn driven successive pension reforms with non-negligible dis-
tributive consequences. In this setting, older individuals constitute a par-
ticularly vulnerable group, as they rely heavily on transfers from public
social security systems and are therefore directly affected by institutional

design choices.

Public pension systems make use of a set of mechanisms such as
minimum pension thresholds, survivor’s pension, and pension credits for
career interruptions, to secure income in old age. Such measures also help
to cushion disparities arising from unequal life-course trajectories, which
allows pension systems to serve not only as sources of retirement income

but also as instruments for enhancing social equality in old age.

The objective of this thesis is to gain a better understanding of the
impact of pension system design on social inequalities at old age, with a
focus on the Belgian system. With its numerous redistributive mechanisms
and several reforms in the social security system, Belgium offers a com-
pelling case study for examining how specific components of the pension

system contribute to redistribution.
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8.2 Key findings and policy implications

Throughout this thesis, various insights emerge concerning the relationship

between pension system design and social inequalities in old age.

Chapter [2] provides an overview of the Belgian social security sys-
tem relating to individuals about to retire and retirees. The focus lies
on the redistributive aspects, and the evolution of the system over time
since the early 2000s. It highlights that the Belgian pension system incor-
porates numerous redistributive mechanisms, reflecting the long-standing
importance of addressing inequality. Measures such as derived pension
rights, assimilated periods, various minimum rules, wage ceilings, and a
social assistance program independent of career history all serve to cor-
rect disparities and mitigate inequalities that partly originate in the labor
market and the household. These provisions promote greater equality in
retirement income, positioning Belgium among the more equal countries in
old age. The system has undergone multiple reforms over time, reflecting
evolving policy priorities. A common trend across these reforms has been
the gradual increase in the statutory eligibility age alongside reductions
in overall benefit generosity, measures primarily aimed at containing costs
and enhancing financial sustainability. Although these reforms were not
explicitly designed with redistribution as a central objective, they nonethe-

less entail distributive implications across different groups.

Chapter 3| examines the redistributive effects of past social security
reforms on the income distribution of retirees. By distinguishing between
a mechanical effect and a behavioral effect, the analysis reveals that the re-
forms since the early 2000s have generally reduced the system’s overall gen-
erosity. However, an important exception is observed for the first income
decile, which has benefited from increased support, ultimately contributing

to a reduction in inequality. This heterogeneous impact is largely driven
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by the enhanced generosity of the GRAPA, which has strengthened the fi-
nancial position of the lowest-income retirees. These findings highlight the
effectiveness of mechanisms like GRAPA in reducing inequality, suggesting
that further strengthening targeted support for the lowest-income retirees
could enhance equality in the pension system. However, policymakers
must carefully balance redistribution with incentive concerns. Expanding
means-tested benefits could discourage workforce participation or private
savings if individuals perceive that additional earnings or contributions will
reduce their eligibility for support. To mitigate these unintended effects,
reforms should ensure that targeted benefits remain generous enough to
protect the most vulnerable while maintaining incentives for individuals
to contribute to the system. Gradual phase-out mechanisms and well-
designed eligibility criteria can help strike this balance, ensuring that re-
distribution enhances fairness without creating disincentives for work and

savings.

Since this analysis considers pension wealth rather than annual ben-
efits, it is crucial to acknowledge that life expectancy varies across social
classes. Individuals with lower incomes tend to have shorter lifespans,
meaning they receive pension benefits for a shorter period compared to
wealthier individuals. This factor amplifies existing inequalities arising
from differences in earnings and career histories. Importantly, this analysis
accounts for these variations in life expectancy, ensuring a more accurate

assessment of the redistributive effects of the reforms.

Chapter |4 examines the gender dimension of the Belgian public pen-
sion system. Using a counterfactual analysis, the change in the gender
pension gap due to the various redistributive corrections implemented in
the system is calculated while considering different scenarios regarding the
attribution of the household’s pension. The findings indicate that the re-

distributive adjustments in the pension system have significantly narrowed
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the gender pension gap, with a reduction of around 30 percentage points
on average. Derived pension rights and assimilated periods play a crucial
role in reducing gender inequalities in pensions. The gap is thus largely
driven by women’s shorter, more interrupted careers, often due to care-
giving responsibilities. To address this, policy initiatives should focus on
reducing career disparities, particularly by promoting workplace flexibility
and encouraging shared caregiving duties. Additionally, it is important
to continue recognizing caregiving periods in pension calculations, as this
acknowledges the value of non-market labor. However, the challenge re-
mains in ensuring that such credits truly capture the long-term impacts

caregiving has on career trajectories and pension outcomes.

The comparison of different scenarios regarding the allocation of
household pensions provides a more nuanced understanding of gender in-
equality within the pension system. It reveals that the gender pension gap
(GPG) can vary significantly depending on the assumptions made, high-
lighting the substantial influence these assumptions have on the results.
Interpreting the GPG is thus more complex than it may initially seem,
which underscores the importance to approach the policy implications of
the GPG with caution. While the GPG is a useful tool for highlighting
pension disparities between men and women, it has its limitations. It pro-
vides a snapshot of individual benefits but does not consider how resources
are shared within households, which can affect financial security in ways
that individual metrics may not capture. As such, relying exclusively on
the GPG may overlook the complexities of household financial dynamics,

leading to an incomplete picture of gender inequality in retirement.

Chapter [5| analyzes the impact of three potential pension reforms on
different measures of inequality and adequacy, seeking to identify strate-
gies that could improve the Belgian social security system. The effect is

examined by marital status and gender to analyze whether the reforms
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support individuals that are considered as more vulnerable in the current
system. To directly compare the reformed systems with the current one, a
budget neutrality approach is adopted. The reforms being tested are cho-
sen because they appear to have the potential to make the system fairer

by addressing certain inequalities.

The results indicate that the first reform which revalues past earn-
ings by wage-indexing them, instead of price-indexing, can improve the
pension system in terms of both inequality and adequacy. However, this
reform alone is not enough to support those with interrupted careers, often
mothers, who face challenges in building sufficient pension entitlements.
To directly address incomplete careers, a second reform is tested that re-
duces the number of required career years for a full pension. The findings
show that this reform also has a positive impact on the system, though
assimilated periods remain crucial in reducing inequalities and improving
adequacies. The third reform, which grants additional career years to com-
pensate for the effects of childbirth and child-rearing on a parent’s career,

has the most significant positive effect on pension adequacy and equality.

These findings emphasize the need for targeted reforms that specif-
ically address the long-term career disruptions caused by caregiving re-
sponsibilities. However, tackling the inequalities originating from the labor
market through the pension system remains a major challenge. Despite
various measures aimed at ensuring pension adequacy for everyone, women
and, more broadly, individuals with irregular or limited participation in
the labor market often continue to fall behind. The reforms tested in this
analysis lead to improvements in the system, but the effects are still lim-
ited if one aims to avoid placing an additional burden on the economy.
To make more significant progress, it is essential to address the underly-
ing causes, such as unequal access to job opportunities, wage disparities,

employment instability, and caregiving responsibilities. Addressing these
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issues is vital, as maintaining a link between one’s working life and pen-
sion benefits is key to preserving incentives to work. However, until such
equality exists in the labor market and within households, it is necessary

to maintain such corrective mechanisms within the pension system.

Chapter [6] sheds light on the potential link between pension reforms
and health inequalities in later life. As stated previously, pension reforms
may have distributional consequences, regardless of whether this is an
explicit policy goal. In Belgium, reforms over the past 20 years — including
reductions in benefit generosity and gradual increases in the statutory
retirement age — have raised concerns that lower-income individuals could
be disproportionately affected, potentially amplifying health inequalities.
This chapter assesses the trend in health disparities across five distinct
health measures by applying three complementary descriptive approaches.
Contrary to concerns, the findings show no significant increase in health

disparities over this period.

Even though our results show no significant rise in health inequalities
over the observation period, our purely descriptive approach cannot rule
out the existence of a link between pension reforms and health inequali-
ties. For this reason, it remains important for policy makers to monitor
the distributional effects of reforms, particularly on lower-income and po-
tentially vulnerable groups, and to keep potential health impacts in mind
when designing pension policies. By doing so, reforms can better balance
economic objectives with the well-being of older adults and help prevent

unintended adverse consequences.

Chapter [7] addresses the issue of rising labor market exists via the
disability insurance program, with the growth being far more pronounced
among women than men. The analysis aims to understand both the gender

gap in DI usage and the differing trends over time. The Logit regression
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results indicate that, for women in particular, system-related factors — such
as the relative generosity of the DI exit route and the early and statutory
retirement age — play a significant role in shaping exit decisions, suggesting
that institutional and policy features influence women’s retirement behav-
ior. In contrast, men’s exits through DI appear to be primarily driven by
individual health limitations rather than structural incentives. The Fairlie
decomposition further explores the gender disparity and the notable rise
in DI exits among women. While observable characteristics fail to explain
the gender difference in DI exits in the late 2000s — implying potential
behavioral or unobserved factors — the increase in DI use among women

over time can be partly attributed to evolving features of the system itself.

These results suggest that policy reforms cannot be assumed to af-
fect men and women uniformly, with important implications for policy
design. Even broadly framed institutional changes may produce differ-
ent outcomes across genders, highlighting the need to account for gender-

specific responses when evaluating retirement and disability policies.

Overall, this thesis emphasizes the need of a holistic approach to
inequality when addressing socio-economic disparities in old-age. Pension
inequalities do not arise in isolation but are shaped by multiple, inter-
connected factors — such as unequal labor market participation, prevailing
social norms and household dynamics, and the structure of the pension
system itself. Therefore, pension reforms should be accompanied by com-
plementary policies that tackle inequalities at its roots. Measures such
as improving access to stable employment, ensuring fair and equal wages,
and fostering greater equality within the household sphere are crucial to
create more equitable outcomes over the life course. While the structure
of the pension system and its redistributive features can play an important
role in mitigating existing inequalities and protecting vulnerable groups,

it cannot, on their own, resolve the broader structural causes of inequality.
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8.3 Limitations and directions for further research

Due to data limitations and other constraints, the analyses conducted in
this thesis have certain caveats that should not be overlooked. These re-
strictions may have influenced the results and should be considered when
interpreting the findings. However, rather than being seen solely as draw-
backs, these limitations can serve as inspiration for future research, en-

couraging further exploration to address these challenges.

First, in these analyses, simplified rules are sometimes applied due
to data limitations that prevent a more detailed assessment. The social
security rules and reforms considered are those applicable to a standard
wage-earner who does not benefit from any preferential regimes. Since the
available data does not allow for a precise reflection of preferential rules,
the headline system is used as an approximation. Similarly, missing data
necessitate the use of simplified rules for determining GRAPA eligibility.
These approximations, while necessary, should be kept in mind when in-

terpreting the results.

Second, due to data limitations, it is not always possible to include
the derived pension rights, as the full career history of ex-partners or de-
ceased partners is unavailable. When pension amounts of the survival or
divorcee pension are available, they are used but taken as given, meaning
that changes in the rules for these types of pensions cannot be simulated.
However, derived pension rights play a crucial role, particularly in the
context of gender inequality, making them an important subject for fur-
ther research. A more detailed analysis could also enable the testing of
alternative policies, such as pension splitting. Yet, obtaining this type
of information is highly challenging, as it requires not only complete ca-
reer data for individuals but also comprehensive career histories for their

partners over their entire lifetime.
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Third, this thesis focuses on wage-earners in most chapters. While
the benefit calculation system for the self-employed is similar in many
aspects, the system for civil servants is significantly different. Examining
other employment statuses would be valuable, not only because the rules
differ but also because individuals in these groups may exhibit different
behavioral responses to similar mechanisms or reforms. Moreover, the
civil servant regime consists of multiple sub-systems, each with distinct
eligibility criteria and benefit calculation rules, making it a particularly
complex yet fascinating area of study. This is especially relevant now, as
various reform projects aim to align the civil servant system more closely
with the other regimes. This moment presents a unique opportunity to
analyze these changes and assess their impact on inequality within the civil

servant regime and also in comparison to the other employment statuses.

Fourth, the analyses presented in this thesis focus on overall trends
and do not specifically address differences between household types. While
Chapter [, which examines the gender pension gap, acknowledges the lim-
itations of assessing individual pension income in isolation and explores
how results vary when this assumption is challenged, it only hints at the
broader issue. A more in-depth analysis in the future could provide valu-
able insights into the financial dynamics within a household. Disparities
could also exist between households with different structures. For instance,
single-earner households may function differently from dual-earner house-
holds, which in turn differ from single-person households in response to
certain mechanisms and policy reforms. Understanding these variations is

a relevant and understudied topic that warrants further investigation.

Fifth, this thesis primarily focuses on economic inequality and eco-
nomic well-being in old age. However, when discussing decent aging, it
is crucial to also consider other dimensions such as health. While Chap-

ter [6] hints at the potential interconnection between the pension system
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and health inequalities, the analysis remains at an exploratory stage, rely-
ing on a purely descriptive approach. We are unable to directly attribute
changes in health disparities to specific pension reforms, and other factors
may also have contributed to the observed trends. Future research em-
ploying more rigorous analytical methods will be necessary to disentangle
the underlying mechanisms and to determine which aspects of pension de-
sign most affect health outcomes. Such evidence could help policymakers
anticipate and mitigate unintended negative consequences for vulnerable

groups, while better aligning social and health policy with pension reforms.

Sixth, the behavioral differences in how men and women respond to
reforms are highlighted in Chapter [7| of this thesis. Further analysis of
the root causes behind these differences, as well as a deeper exploration of
how social security reforms influence the retirement behavior of different

population groups, would be a valuable addition to the existing literature.

Seventh, this thesis focuses on the first pillar of the pension system,
namely public pensions provided through social security, leaving the sec-
ond and third pillar aside. For the analyzed cohort, this is less of a concern,
as public transfers constitute the primary source of income for retirees in
Belgium (OECD, 2019). However, this dynamic may shift in the future.
Growing uncertainty about the sustainability of the public pension system
could lead individuals to worry about whether it will provide sufficient
financial security in retirement. As a result, the second and third pillars
— occupational and private pension schemes — may become increasingly
important in ensuring adequate retirement income. Therefore, it would be
valuable to explore these aspects in greater depth, including potential in-
equalities in coverage, benefits, and accessibility, as well as the underlying
causes of such disparities. Additionally, examining potential government
policies to encourage participation in these savings plans could provide

further insights into securing financial well-being in retirement.



208 CHAPTER 8. GENERAL CONCLUSION

Finally, it is important to consider that the cohort analyzed in this
thesis differs significantly from today’s working population. In the past,
one-earner households were more common, whereas today, fewer women
stay at home for extended periods and remain dependent on their spouse,
and two-earner households have become the norm. As a result, the findings
of this thesis are not universally applicable and will likely change over time.
Conducting an analysis to compare these results with today’s working
population would be highly valuable. However, such a study would take
time, as many years remain before this generation reaches retirement age.
Predicting these differences would require numerous assumptions about
future labor market exit strategies, making it difficult to obtain a reliable

answer on generational changes at this stage.
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A.1 Career construction and benefit calculation with
SHARE data

A.1.1 Career construction

To reconstruct the career information of the sample for the purpose of
calculating pension benefits, a multi-step procedure is implemented com-

bining several data sources from the SHARE database.

First, the Job Episodes Panel (JEP) serves as the backbone of the
career reconstruction. This dataset is derived from retrospective informa-
tion collected in SHARELIFE (waves 3 and 7) and organizes individuals’
life histories into a panel structure with one observation per individual for
each year from birth until the year of interview. It includes detailed per-
sonal characteristics - such as birth year, gender, marital status, household
composition, and children - as well as annual labor market status (e.g. ed-
ucation, employment, unemployment, sickness, retirement, or home care).
For employed periods, the dataset further specifies employment type (wage
earner, self-employed, or civil servant), job transitions, starting and ending
wages, and working time. We harmonize the available wage information

to a yearly basis.

Second, the JEP data are enriched with additional retrospective in-
formation from SHARELIFE interviews. This step is necessary because
some relevant details are not fully captured in the panel dataset. In partic-
ular, the birth years of children are brought in to identify maternity peri-
ods, transitions between part-time and full-time work are added to better
capture working-time dynamics, and job descriptions are incorporated to
distinguish between different occupational categories, such as white-collar

and blue-collar employment.
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Third, the career histories are extended using data from regular
SHARE waves, which provide information on individuals’ current or re-
cent situations. Since respondents interviewed in SHARELIFE wave 3
report their careers only up to 2008-2009, their employment histories are
updated using subsequent waves (waves 4 to 8). Similarly, for individuals
interviewed in SHARELIFE wave 7 (2017), additional information from
wave 8 (2019) is used. This step results in a longitudinal dataset covering
individuals’ full careers up to 2019 (or until death or attrition), including
both personal and employment information. However, wage data remains

incomplete at this stage.

Finally, wage information is completed and harmonized. All avail-
able wages are converted into euros (accounting for the transition from
Belgian francs prior to 2001) and further adjusted to constant 2019 euros
using the CPI. Net wages are transformed into gross wages based on the
applicable tax rules over time. The gaps in wage trajectories are filled us-
ing linear interpolation: wage observations are available only at job entry
and exit, we assume a constant annual increase in absolute terms between

these points.

A.1.2 Calculation of pension benefits and GRAPA supplements

Given the reconstructed and complete career histories, pension benefits
can be calculated for each individual in the sample. The simulation tool
applies the statutory social security rules in force in each year, taking into

account individual career trajectories, marital status, and partner income.

As a first step, all past earnings are converted into constant 2019
euros using the health index. Periods not covered by actual but replace-
ment earnings (e.g. unemployment, sickness, or career breaks) are assigned

fictitious wages so that they are included in the pension calculation (assim-
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ilation). In addition, wage ceilings and floors are applied where relevant.
For individuals with careers exceeding 45 years, only the most advanta-
geous 45 years are retained, in line with the standard full career length in

the Belgian pension system.

Next, the pension benefit is computed. For the wage-earner and
self-employed pension, we sum both actual and fictitious earnings over
the relevant career years and divide this total by 45, corresponding to
the reference career length. A replacement rate is then applied to this
average: 60% as the standard rate and 75% for married individuals with
a dependent spouse. The applicable replacement rate is determined based
on the income of the partner, allowing the identification of dependency

status.

For civil servants, the pension calculation follows a different method-
ology. The reference salary is determined based on the average earnings
over the last five or ten years of the civil servant career, depending on
the individual’s birth cohort, reflecting changes in the applicable legisla-
tion over time. This reference salary is then multiplied by the total career
length as civil servant and by a career fraction. In this analysis, we apply
a standard fraction of 1/60, as the available data do not allow us to distin-
guish between preferential regimes that may apply to specific categories of
civil servants. Then, both relative and absolute maxima are imposed on

the resulting pension benefit.

Subsequently, eligibility for the minimum pension is assessed for all
three categories of workers. If the minimum pension entitlement exceeds
the calculated benefit, it replaces the initially computed pension amount.
Next, for individuals who continue working beyond the statutory retire-
ment age or required career length, pension bonuses are calculated for the

periods during which such incentives were in place.
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Finally, the simulated gross pension benefits are converted into net
amounts, taking into account the relevant tax rules and social security

contributions applicable at the time of benefit collection.

Lastly, the potential entitlement to the GRAPA supplement is as-
sessed. First, the individual’s living arrangement is examined as different
GRAPA thresholds apply to individuals living alone versus those cohab-
iting. Next, total household resources are calculatedﬂ For this purpose,
90% of gross pension income of both partners is taken into account; in the
case of cohabitation, this amount is divided by two, assuming full shar-
ing of resources within the household. In addition, 75% of labor income
of both partners is included, from which a lump-sum exemption of EUR
5000 is deducted. Financial assets are incorporated into the resource test
according to a progressive scheme: the first EUR 6200 is exempt; assets
between EUR 6200 and EUR 18600 are imputed at a rate of 4%; and as-
sets exceeding EUR 18600 are imputed at 10%. The GRAPA supplement
is then calculated as the difference between the applicable threshold and
the total of resources. In the official GRAPA rules, real estate is also in-
cluded in the means test. However, due to the absence of information on
cadastral values in the data, it is not possible to fully replicate these rules.
To nevertheless account for housing wealth, a simplifying assumption is
adopted whereby homeowners are considered ineligible for the GRAPA

supplement.

To validate our benefit calculations, pension entitlements are calcu-
lated and compared to the stated pension benefit in the SHARE datasetf]
Figure shows the distribution of the pension benefits declared in

'For data availability reasons, our calculation of household resources is based on simplified rules that
incorporate the main components.

2SHARE does not make a difference between pensions coming from the wage-earner, self-employed
or civil servant system. Therefore, the comparison is done with the sum of all pensions. GRAPA
supplements are included.
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SHARE and the ones calculated with our simulation toolP, On average, we
calculate a yearly net pension benefit of EUR 21815 while respondents de-
clare a yearly net pension benefit of EUR 21926 (expressed in 2025 EUR).

Figure A.1: Distribution of the yearly net pension benefits - SHARE and predictions
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Source: Authors’ calculations based on SHARE data.

A.2 Sample of the analysis

To calculate the SSW with reform, SSW without reform — mechanical ef-
fect only and the SSW without reform — total effect, we multiply for each
possible age of exit R the SSW of the individual ¢ with the aggregated

probability of retiring at that age.

65

SSW(i) = > SSWg,-prs, i€S
R=55

3To end up with more observations, the validation of the calculator was done not exclusively for
people from the sample but for all people born between 1941-1964. No matter at what age they exit the

labor market or under which status. We have 915 matches.
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For this calculation, we need a full set of SSW from age 55 to 65 for
each individual from our sample. This is not the case in our initial sample
because of several reasons. First, we include mixed careers. This can lead
to gaps in the calculation of the SSW if an individual switched status after
age b4 because we only calculate the SSW for the years a person worked as
wage-earner. Second, people can retire before age 65, and our calculation
of the SSW ends at the age the individual actually exits the labor market.
Lastly, an individual can disappear from the dataset because he/she did

no longer participate in SHARE or died.

To ensure a full stream of SSTW at all ages between 55 and 65 we use
a subsample of our initial sample for the analysis. We select individuals
that appear as active wage-earners at age 54 and assume that they continue
working like this until age 65. We consider thus their career up to age
54 and calculate their SSWs55-SSWs5 by assuming they remain active as

wage-earner until age 65, even though this might in reality not be the case.

Since we are interested in the effect of the reforms that happened
between 2005 and 2019, we look at individuals that have a certain number
of years in this period. We select people born between 1946 and 1964 for
the analysis and end up with 1132 individuals in the sample.

Table shows some descriptive statistics of the individuals that

are kept in our sample for the analysis, at age 54.

For the analysis, we divide our sample into 10 deciles based on the
individuals’ ACE at age 54, comparing thus the relatively poor to the
relatively rich of our sample. However, since we only select individuals
still active at age 54, we likely face a selection issue with a sample that is
not necessarily representative of the Belgian population. Indeed, Table
reveals that the proportion of people from the first social class is quite small

in the total sample. Only 10% are from the disadvantaged social class and
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Table A.1: Summary statistics of sample, working wage-earners

aged b4
Total Men Women

Number of individuals 1132 612 520
Demographics
Marital status

married 72% 76% 68%

unmarried 28% 24% 32%
Employment
Average years of career 34 35 33

Average ACE at age 54 (in 2025 EUR) 68484 79869 55084

Source: Authors’ calculations based on SHARE data.

Notes: ACE refers to individual average career earnings. They are calcu-
lated by dividing the total earnings up to age 54 by the number of career
years up to age 54.

38% come from the advantaged social class. Our sample is thus composed
of the more advantaged individuals. Examining the first and last deciles
separately, we see that the composition differs. In the first decile more
people from the lower social classes and less people from the higher social
classes are present. As we move up in deciles, the proportion of the lower
social class decreases while it increases for the higher social classes. Hence,
in the analysis, we compare the relatively poor and the relatively rich from

a sample that is composed of rather more socially advantaged people.

Table A.2: Composition of the sample

Social class 1  Social class 2 Social class 3  Social class 4

Total 10% 22% 30% 38%
Decile 1 21% 35% 26% 18%
Decile 10 5% 11% 35% 49%

Source: Authors’ calculations based on SHARE data.
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A.3 Illustration of the average 5SS presented in Ta-
ble 3.5

Figure presents the average SSW per decile of ACE for each of the
three SSW. The average SSW without reform — total effect lies more or
less on top of the SSW without reform — mechanical effect only illustrating
the minor effect of the reforms on the retirement probability. However,
the difference with the SSW with reform is striking and a clear tendency
can be detected. Not much change occurred for the first two deciles while
we see that the SSW with reform lies below the other ones for the upper
deciles. They lose thus from the reform. When using non-differentiated
mortality rates, results are qualitatively similar, with SSTW merely at a

lower level across deciles.

Figure A.2: Average SSW per decile of ACE
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B.1 Comparison of income distribution - sample of
analysis vs. EU-SILC

The comparison of the sample’s income distribution to the EU-SILC in-
come distribution of the broader Belgian population offers a better under-

standing of the sample and where it is situated in the general population.

EU-SILC uses the equivalized disposable income in its presentation
of the income distribution of the general population. It refers to the total
household income post-tax and deductions which can be used for spending
or saving. This includes all financial incomes acquired from any source, be
it from work, investment, or social benefits. This amount is then divided by

the number of household members, adjusted to represent equalized adults.

In order to situate the sample in the general income distribution
of EU-SILC, a measure of the equivalized disposable income is calculated
using the administrative data from the CBSS for the individuals in the
sample. For each individual, the total household income from 2017, the
reference year for this analysis, is taken. The measure includes the old-age
pension, the survivor and divorced spouse’s pension, the GRAPA supple-
ment, income from work and replacement income of the individual as well
as the partner. The recorded earnings are transformed from gross into net
terms. Income from other sources such as the second and third pillar of
the pension system are unfortunately not available in the dataset and can
therefore not be included in the calculated income measure. However, this

is less of a concern, because public transfers are the main income source
of retirees in Belgium (OECD, 2019).

Table presents the percentage of the sample contained in the
different EU-SILC quintiles from 2017. These quintiles are used to examine

effect heterogeneity at the lower and upper ends of the distribution.
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Table B.1: Percentage of sample contained in the
different EU-SILC quintiles

EU-SILC income quintile Percentage of sample (%)

1 27.96
2 36.34
3 23.82
4 7.85
5 4.04
Source: Author’s calculations based on CBSS data and EU-

SILC.
Notes: The quintile cutoff points of the 2017 EU-SILC in-
come distribution are used.

Retirees are disproportionately represented in the lower income brack-
ets, making them among the poorer segments of the general population.
This is an expected outcome, as retired individuals typically have lower
earnings compared to the overall population. In 2016, the Belgian pop-
ulation aged 65+ had an average income that was 79.7% of the average
income of the total population (OECD, 2019). In this sample the average
income represents 75.9% of the average income of the total population.
Other values as well are comparable to those of EU-SILC when consider-
ing the population older than 65, as can be seen in Table [B.2], suggesting
that the sample reflects the older Belgian population

Table B.2: Comparison EU-SILC 65+ and sample

EU-SILC 65+ Sample

Median income (in 2017, expressed in 2017 EUR) 18828 17386
(in 2017, expressed in 2025 EUR) 24445 22573
At-risk-of-poverty rate (%) 15.80 14.60

Source: Author’s calculations based on CBSS data and EU-SILC.

B.2 Evolution of the GPG at different points of the

distribution using strategy 1



Table B.3: Strategy 1 - Gender pension gap - average

Individualized pension income:

attribution of household supplement

Household

pension income

APPENDIX B. ADDITIONAL MATERIAL OF CHAPTER 4

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
GPG A GPG GPG AGPG GPG AGPG GPG AGPG GPG A GPG
(%) (pp) (%) (pp) (V) (ep) (%) (o) (%)  (pP)
A Fully proportional pension system 52.28 54.31 51.19 21.72 23.18
B Adding assimilated periods 47.78 -4.50 50.14 -4.17 47.43 -3.76 20.67  -1.05 22.52 -0.66
C Adding wage ceilings 44.63 -3.15 46.94 -3.20 44.25 -3.18 16.50 -4.17 18.39 -4.13
D Adding the wage floor 41.32 -3.31 43.79 -3.15 41.04 -3.21 13.90 -2.60 16.03 -2.36
E Adjusting for long careers 41.22 -0.10 43.68 -0.11 40.93 -0.11 13.70 -0.20 15.84 -0.19
F Adding the minimum pension 40.77 -0.45 43.24 -0.44 40.48 -0.45 13.31 -0.39 15.48 -0.36
G Adding the pension bonus 40.72 -0.05 43.16 -0.08 40.39 -0.09 13.45 0.14 15.67 0.19
H Adding derived pension rights 22.15  -1857 2536  -17.80 21.86 -1853 -844 -21.89 -2.22 -17.89
Actual Adding GRAPA (= actual system) 21.09 -1.06 24.32 -1.04 20.80 -1.06 -9.56 -1.12 -3.15 -0.93
Total change in GPG -31.19 -29.99 -30.39 -31.28 -26.33

Source: Author’s calculations based on CBSS data.
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Table B.5: Strategy 1 - Gender pension gap - quintile 5

Individualized pension income: Household
attribution of household supplement pension income
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5

GPG A GPG GPG AGPG GPG AGPG GPG AGPG GPG AGPG
(%) (pp) (%) (pp) (%) (pp) (%) (pp) (%) (pp)

APPENDIX B. ADDITIONAL MATERIAL OF CHAPTER 4

A Fully proportional pension system 28.23 28.50 27.93 -10.07 -10.05

B Adding assimilated periods 26.74 -1.49 27.01 -1.49 26.57 -1.36 -10.26 -0.19 -10.22 -0.17
C Adding wage ceilings 23.30 -3.44 23.43 -3.58 23.09 -3.48 -14.82 -4.56 -14.79 -4.57
D Adding the wage floor 22.62 -0.68 22.76 -0.67 22.44 -0.65 -15.19 -0.37 -15.16 -0.37
E Adjusting for long careers 22.59 -0.03 22.73 -0.03 22.40 -0.04 -15.25 -0.06 -15.21 -0.05
F Adding the minimum pension 22.43 -0.16 22.57 -0.16 22.25 -0.15 -15.34 -0.09 -15.31 -0.10
G Adding the pension bonus 22.66 0.23 22.80 0.23 22.48 0.23 -14.82 0.52 -14.77 0.54
H Adding derived pension rights 15.83 -6.83 15.99 -6.81 15.66 -6.82 -22.19 -7.37 -20.80 -6.03
Actual Adding GRAPA (= actual system) 15.82 -0.01 15.97 -0.02 15.65 -0.01 -22.19 0.00 -20.80  0.00

Total change in GPG -12.41 -12.53 -12.28 -12.12 -10.75
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Source: Author’s calculations based on CBSS data.
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B.3 Change in the distribution of pension income

throughout the counterfactual situations of strat-

egy 1

Figure B.1: Distribution of yearly gross pension benefits, separately for men and women

Counterf. situation A : fully proportional pension syster Counterf. situation B : adding assimilated periods
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Counterf. situation G : adding the pension bonus Counterf. situation H : adding the derived pension rights
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Source: Author’s calculation based on CBSS data.
Notes: The common assumptions are used here, using individualized pension ben-
efits and attributing the household supplement to the working partner.

B.4 Counterfactual analysis using strategy 2

Table [B.6l summarizes the different counterfactual situations considered in
the second strategy. In this strategy, the pension system is kept as it is
in place and one redistributive element is removed. Then it is looked at
the impact on the gender pension gap of each element. This is done to
verify whether the results found with the first strategy are affected by the
sequence the different elements are added to the hypothetical proportional
pension system. Since the conclusions of both strategies are similar, the
second one is presented here in the Appendix [B.4] and not in the main

analysis.
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Table B.6: Counterfactual situations - strategy 2

Actual Benchmark: the actual pension system
Benchmark but removing assimilated periods
Benchmark but removing wage ceilings
Benchmark but removing the wage floor
Benchmark but removing long-career adjustment
Benchmark but removing the minimum pension
Benchmark but removing the pension bonus
Benchmark but removing derived pension rights
Benchmark but removing the GRAPA supplement

T QHMEHOQW e

Source: Author.

One important note must be added here. As mentioned earlier,
the derived pension rights as well as the GRAPA supplement cannot be
predicted using the simulation tool because of data limitations. This is why
the amounts are taken from the ONP records. However, this leads to not
being able to capture the interaction effects between the derived pension
rights / GRAPA supplement and the other elements. In strategy 1, this is
not a concern, because the derived rights and the GRAPA are added in the
end, the other elements already being included in the system. However,
in strategy 2, when removing one element, the others remain included
in the system. When thus removing one of the redistributive corrections
(counterfactual situation A-F), this removal shall have an impact on the
amount of the GRAPA supplement as well as the derived pension rights.
While adjusting the derived pension rights would likely amplify the effect of
the removal of a certain element, adjusting the GRAPA supplement would
probably cushion the effect. Not being able to take these adjustments in

the amounts into account constitutes a disadvantage related to strategy 2.

Moreover, the effects of the different elements no longer add up to
the combined effect of all redistributive corrections as it is the case in the

first strategy.
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B.4.1 Different attribution rules of the household supplement

The results are very similar to the ones found in strategy 1, concluding
that the sequence in which the different elements are added does not have

a crucial impact on the effects.

At the average, the sign of the effect of the pension bonus switches.
The bonus increases gender inequality here. This makes sense since the
derived pension rights are already included which was not the case in
strategy 1 when it was looked at the bonus. Those derived rights increase
the average pension income of women a lot. The significance of the lump
sum bonus for women in relation to their income no longer surpasses the
frequency of men being impacted by the bonus. Nevertheless, the overall

impact remains negligible, hovering around zero.

In terms of magnitude, some elements differ from the results under
strategy 1. The importance of the assimilated periods in reducing the
GPG decreases. Hence, they make a much more significant contribution
to reducing the gender pension gap in a proportional system compared to
a system that already includes various redistributive elements. Moreover,
the effect is slightly smaller for the wage floor regulation in this strategy
which can be explained by the fact, that the minimum pension regulation
remains active in counterfactual situation C. This will thus cushion some
workers on low wages who no longer benefit from the wage floor as already
emphasized by Peeters et al. (2024).

When looking at the first quintile, the sign of the effects remains
unchanged compared to what is found with strategy 1. Size-wise, the same
differences as detected at the average are also the case here with a reduced
effect for the assimilated periods and wage floor regulation. In the fifth
quintile, there are no significant differences to the results from strategy 1

worth mentioning, neither in terms of the sign nor the magnitude.
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B.4.2 Alternative income definition : equal sharing of house-

hold pension resources

Also when the equal sharing of the household pension is considered, results

do not change considerably to the ones using strategy 1.

At the average, the sign of the bonus switches for the same reason
explained previously. Moreover, the assimilated periods increase gender
inequality here. This can be explained by the fact, that the individuals
especially benefiting from the assimilated days are women with partner.
This leads to the partners of these women automatically benefiting as well.
However, the opposite is true for men. It is primarily the men without
partners who, on average, have more assimilated days in their careers.
This leads on average to a higher increase in men’s pension income and
therefore to a higher GPG. Size-wise, the same differences as previously

explained are also present when the alternative income concept is used.

In the first quintile, there is also a switch in the sign of the effect
of the pension bonus. In terms of magnitude, the decrease in the effect of
the assimilated periods and the minimum pension are also present here.

In the fifth quintile, the results remain unchanged compared to strategy 1.



Table B.7: Strategy 2 - Gender pension gap - average

Individualized pension income:

attribution of household supplement

Household

pension income

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

GPG A GPG GPG AGPG GPG A GPG

GPG A GPG GPG A GPG

APPENDIX B. ADDITIONAL MATERIAL OF CHAPTER 4

(%) (pp) (%) (pp) (%) (p) (%) (p) (%)  (pp)
Actual Benchmark: actual pension system 21.09 24.32 20.80 -9.56 -3.15
A Removing assimilated periods 23.84 2.75 26.64 2.32 22.87 2.07 -9.94 -0.38 -3.43 -0.28
B Removing wage ceilings 25.96 4.87 29.25 4.93 25.69 4.89 -3.91 5.65 2.20 5.35
C Removing the wage floor 22.90 1.81 26.01 1.69 22.50 1.70 -8.23 1.33 -1.92 1.23
D Removing long-career adjustments 21.30 0.21 24.54 0.22 21.02 0.22 -9.25 0.31 -2.88 0.27
E Removing the minimum pension 21.51 0.42 24.73 0.41 21.23 0.43 -9.20 0.36 -2.82 0.33
F Removing the pension bonus 20.81 -0.28 24.10 -0.22 20.58 -0.22  -10.00 -0.44 -3.57 -0.42
G Removing derived pension rights 39.52 18.43 41.99 17.67 39.20 18.40 12.17 21.73  14.63 17.78
H Removing the GRAPA supplement 22.15 1.06 25.36 1.04 21.86 1.06 -8.44 1.12 -2.22 0.93

Source: Author’s calculations based on CBSS data.
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Table B.9: Strategy 2 - Gender pension gap - quintile 5

Individualized pension income:

attribution of household supplement

Household
pension income

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

GPG A GPG GPG AGPG GPG AGPG GPG AGPG GPG AGPG

APPENDIX B. ADDITIONAL MATERIAL OF CHAPTER 4

%) p) (%) (p) (%)  (pp) (%) (pp) (0) (pp)
Actual Benchmark: actual pension system 15.82 15.97 15.65 -22.19 -20.80
A Removing assimilated periods 17.24 1.42 17.39 1.42 16.95 1.30 -21.99 0.20 -20.59 0.21
B Removing wage ceilings 19.76 3.94 20.06 4.09 19.62 3.97 -17.30 4.89 -15.98 4.82
C Removing the wage floor 16.18 0.36 16.33 0.36 15.99 0.34 -22.00 0.19 -20.62 0.18
D Removing long-career adjustments 15.86 0.04 16.02 0.05 15.69 0.04 -22.13 0.06 -20.74 0.06
E Removing the minimum pension 15.97 0.15 16.13 0.16 15.80 0.15 -22.10 0.09 -20.70 0.10
F Removing the pension bonus 15.49 -0.33 15.65 -0.32 15.31 -0.34 -22.80 -0.61 -21.40 -0.60
G Removing derived pension rights 22.64 6.82 22.78 6.81 22.46 6.81 -14.82 7.37 -14.77 6.03
H Removing the GRAPA supplement 15.83 0.01 15.99 0.02 15.66 0.01 -22.19 0.00 -20.80 0.00

Source: Author’s calculations based on CBSS data.
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C.1 Average career characteristics by marital status

and gender

Table C.1: Average career length and earnings by marital status and gender

Average career length (in years) Average career earnings (in 2025 EUR)

Men Women Men Women
Total 40 26 89857 38245
Single 40 29 73588 39954
With partner 40 26 79729 36636
Married 40 25 90137 35815
Divorced 39 32 105429 44457
Widowed 40 22 109533 38323

Source: Author’s calculations based on SHARE data.

C.2 Alternative version of Simulation C : granting
additional career year for child-rearing to both

parents

The reform tested in Simulation C assumes that the primary caregiving
parent, predominantly the mother in this cohort, experiences a significant
impact on their career due to care duties. To compensate for this, two
additional career years are granted for each child — one for childbirth and
one for child-rearing. However, it is equally valid to argue that both par-
ents face career disruptions from child-rearing, not solely the mother. To
address this broader perspective, a second version of simulation C is con-
ducted, which grants an additional career year to mothers for childbirth
and one more year for child-rearing, with the latter applied equally to
both parents. Although the data show that, on average, fathers do not
experience significant career disadvantages due to children, unlike mothers
(Kleven et al., 2019), this adjustment in the reform would recognize shared

responsibility for childcare and promote equal caregiving roles.
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Appendix presents this alternative version of Simulation C and
provides insights into the implications of equally recognizing child-rearing

responsibilities for both parents on inequality and adequacy.

C.2.1 Effect on inequality and adequacy

Table shows the inequality and adequacy measures in the actual system
and the counterfactual ones. The initial reform where two additional career
years are granted to the mother is compared to the alternative reform
which also grants one additional year to the father to compensate for the

impact of child-rearing on the career.

Table C.2: Comparison of measures — simulation C alternative

Measures Actual system Simulation C

Add. career years Add. career years

to mothers to both parents
Gini 0.2585 0.2333 0.2355
Gender pension gap 46.88% 39.45% 41.42%
Headcount measures
Wage floor 42.53% 52.33% 54.51%
Guaranteed minimum pension 20.77% 30.46% 37.16%
GRAPA 7.25% 6.92% 6.74%

Source: Author’s calculations based on SHARE data.

In general, the effects of the alternative reform are similar to the ones
found with the initial reform. General and gender inequality decreases.
However, the positive outcome on inequality is slightly reduced. This result
is unsurprising, given that the alternative reform benefits both mothers

and fathers, with fathers having higher average pension entitlements.

In terms of adequacy, the effect previously observed has been further
amplified. An increased percentage of the sample benefits from the wage
floor regulation applied in the pension calculation as well as the guaran-

teed minimum pension. The additional career years granted lead to more
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people meeting the eligibility criteria for these minimum rules. This re-

sults in fewer people having to claim social assistance, which speaks for an

improvement in adequacy.

C.2.2 Analysis by marital status and gender

Figure shows that women are still net beneficiaries of this reform, al-

though the positive effect is reduced; the loss for men is less pronounced.

The decomposition into pre-adjustment and balancing effects provides

greater insight into this result.

Figure C.1: Average gain in yearly net pension benefits by marital status and gender —

simulation C alternative

Additional career years to mothers

Average gain in 2025 EUR
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Average gain in 2025 EUR

————————————————————————————————

singa with, parnisr mamad divorzad widoa

Viomen

Average gain in %

singse with pairnir e aivorcad widrand

# Men

Source: Author’s calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.
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C.2.3 Decomposition of the effect

Figure shows the decomposition into pre-adjustment and balancing
effect.

Figure C.2: Decomposition of the effect — simulation C alternative

Additional career years to mothers
Women Men
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Women Men
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o
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Average gain in %
Average gain in %
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single with partner maried divorced widowed single with partner married divarced widowed

» total effect pre-adjustment effect balancing effect

Source: Author’s calculations based on SHARE data.
Notes: The average gain in % is relative to the pension benefit pre-reform.

The alternative reform leads to a positive pre-adjustment effect to
both, mothers and fathers. The observed effect is still larger for women
due to the extra career year for childbirth which is not granted to fathers.
Since more career years are granted, pension expenditure increases more
compared to the initial version of this reform (by EUR 11 million instead
of EUR 6.5 million)(expressed in 2025 EUR).

In order to cover this increase in expenditure, the single and house-

hold replacement rates are reduced to a greater extent: by 14.17% (from
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60% to 51.50% and from 75% to 64.38% respectively). The consequences of
lowering the replacement rate are again shared by both, men and women.
The balancing effect is negative and similar across gender and marital

status.

Combined, this still leads to women gaining and men losing in pen-
sions. For women, the positive pre-adjustment effect can still more than
counterbalance the negative balancing effect, even though the latter is
more pronounced. For men, the pre-adjustment effect now cushions the

negative balancing effect, but it is not enough to offset it.

C.3 Estimation of retirement probabilities

In order to estimate the retirement probabilities at the different ages, the
same model as in Chapter [3]is used. Appendix reiterates the key com-
ponents of this model, presents the deviations made for this analysis and

shows the regression results and how they differ compared to Chapter [3]

C.3.1 Sample for regression

In Chapter [3| we select into the sample individuals that are born between
1941-1964, such that they have an age between 55 and 65 in the period of
observation (2005-2019). This sample includes thus individuals that are
younger than the sample in the present analysis. As shown in Chapter [3]
the younger birth cohorts have an impact on the regression results. This is
why they will be excluded here, leading to a sample composed of individ-
uals born between 1941-1954, aged 55-65. This leads to a reduced sample

size, but to results that are more appropriate for this chapter.
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Table shows some descriptive statistics of the sample.

Table C.3: Summary statistics of sample, working wage-earners
aged 55-65

Total Men Women

Number of

Observations 3466 1929 1537
Individuals 762 436 326
Demographics
Marital status
Single 5% 6% 4%
With partner 5%  14% 16%
Married 56%  61% 49%
Divorced 20%  16% 24%
Widowed 5% 3% 7%
Employment
Average years of career 38 39 36

Average ACE at age 54 (in 2025 EUR) 73063 89728 52148

Source: Author’s calculations based on SHARE data.

Notes: ACE refers to individual average career earnings. They are calcu-
lated by dividing the total earnings up to age 54 by the number of career
years up to age 54.

It should be noted that the characteristics of this sample differ to
what was shown in Table [5.1 There are three reasons for this. First,
the sample for the regression excludes the older individuals (born before
1941) because they are aged 55-65 before 2005, hence outside the period of
observations. They are well present in Table [5.1} Second, the individuals
included in the regression, are the ones that are still active on the labor
market at age 55, such that their exit can be observed. Table also
includes individuals that exit the labor market before that age, which are
especially individuals with very short careers such as housewives. Lastly,
the two tables show the characteristics at different points in time. Ta-
ble summarizes the information of the sample at the ages 55-65, hence
before retirement, whereas Table shows the characteristics after the

age 65, thus when they are already retired. These variations lead to some
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differences in the characteristics of the regression sample compared to the
ones showed in Table such as a lower rate of widows/widowers and a

substantially longer career for women.

C.3.2 Incentive measures

The incentive measureq] used in this regression are the social security
wealth (SSW) and the implicit tax on continued activity (IT'AX). Those

measures are calculated in the same way as in Chapter [3|

The SSW is the present discounted value of all future benefits. Four
exit routes are considered for this : Exit via the old-age pension system,
the conventional early retirement, the unemployment insurance and the
disability insurance. The SSW for an individual ¢ who starts to claim

benefits from exit pathway k as of retirement age R is then given by:

T
SSWi(R,i) =Y braoia " "
a=R

Where by, represents the yearly after-tax benefit from exit route
k at age a > R. These benefits are summed up from retirement age R
until death 7. The benefits are discounted which allows for mortality
adjustments and time preferences. o;, is the survival probability at age
a for individual 7. It differs according to the social class, gender and the
birth cohort. 8% % is the time discount rate that is assumed to be equal
to 3% real.

! This section reiterates only the key aspects of how the measures are calculated, providing clarity to
make the regression easier to understand. For more detailed information, refer directly to Chapter



241

The four SSW by exit route are then aggregated into a single aggre-
gated SSW by weighting them according to the number of observed exits
into the different exit pathways.

Using the SSW, the second incentive measure can be calculated:
the ITAX. It is based on the accrual (ACC') which measures the change
in SSW when retiring one year later. Postponing retirement by one year
can have two effects on the SSW. On the one hand, benefit entitlements
br.o(R, i) can increase because of additional earnings. On the other hand,
benefits can be waived because claiming is postponed by one year. But
this is only the case if the individual was eligible for immediate payments
of benefits.

ACC(R,i) = SSW(R + 1,i) — SSW(R, i)

Using the ACC, the implicit tax rate can be calculated by dividing
the negative accrual by the after-tax earnings during the additional year
Y;.

—ACC(R, )

ITAX(R,i) = =

A positive value means that there is an extra implicit tax on working
longer beyond income taxes and social insurance contributions originating
on the benefit side of social security, a negative value represents an implicit

subsidy for working longer.
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C.3.3 Regression

Table presents the results for the same four regression models that
were used in Chapter [3] but using the adjusted sample. Even though the
sample has changed slightly, the results are consistent with the findings in
Chapter 3 The main difference lies in the slightly larger coefficients on the
incentive measures, indicating that the sample in this analysis responds
more strongly to changes in SSW and ITAX. This is expected, since
Chapter |3| finds that younger individuals, who are excluded here, respond
less to SSW and ITAX.

Figure compares observed instantaneous retirement probabili-
ties with those predicted by the Probit model, showing a close alignment
that confirms the model’s strong predictive performance. The probability
increases with age, showing a notable spike at age 60 — when early retire-
ment becomes available for many years within the observation period —

and again at age 64.

Figure C.3: Instantaneous retirement probability per age — actual and predicted
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age
Actual +— Predicted

Source: Author’s calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019.



Table C.4: Regression results - labor market exit
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LPM Fixed effects Random effects Probit

ITAX 0.0140 ***  0.0113 ¥+ 0.0140 ** 0 0.0124 ok
SSW / 100000 0.0272  ** -0.1122 ***  0.0272 ¥*0.0294  **
social class (base: 3)

1 0.0620  ** / 0.0620 K 0.0647  FRE

2 0.0084 / 0.0084 0.0096

4 -0.0610  H* / -0.0610 e .0.0622 R
female -0.0205 / -0.0205 -0.0215
part-time 0.0340  ** -0.0040 0.0340 K0.0364 KK
ACE54 / 1000

level -0.0006  *F** / -0.0006 R -0.0005 Ot

squared 0.0000 *** / 0.0000 ik 0.0000 R
industry (base: manufact.)

agric., forestry, hunting -0.0706 -0.2277  FF* . .0.0706 -0.0633

mining -0.0005  ** / -0.0905 w0726 *

electricity, gas 0.0009 0.0590 ***  0.0009 -0.0102

construction 0.0052 -0.0299 0.0052 0.0030

wholesale -0.0551 o .0.0538 -0.0551 R .0.0509 KxE

hotels -0.0705 * 0 .0.1242 -0.0705 *-0.0530 *

transport -0.0644  ** -0.1116 -0.0644 ¥+ .0.0543  **

financial -0.0091 -0.0114 -0.0091 -0.0057

real estate -0.0619 -0.1975 *-0.0619 -0.0590

public administration -0.0679  ** -0.2110 ** -0.0679 ¥ .0.0569  **

education -0.0721  *** -0.0627 -0.0721 Rk .0.0687  **

health -0.0450  **  -0.0780 -0.0450 k-0.0410  **

other community -0.0896 ***  -0.0823 -0.0896 ik 0.0757 Rk
partner 0.0191 -0.0668 0.0191 0.0159
partner’s salary / 1000

level -0.0006 *** _0.0012 *** _-0.0006 K _0.0007  FRE

squared 0.0000  ** 0.0000 ***  0.0000 *0.0000 @ **
age (base: 55)

56 -0.0069 0.0103 -0.0069 -0.0182

57 0.0547 *** 0.0449 0.0547 *EE O 0.0718 **

58 0.1038 ***  0.0776 0.1038 R (0.1438  KH*

59 0.1548 ***  (.1182 0.1548 *EE O 0.2062 K

60 0.1760 ***  0.1628 0.1760 *EE O 0.2406  FF*

61 0.1283 ***  (0.1412 0.1283 *RE O (0.17HT7  FH*
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62 0.1074 *** 0.1049 0.1074 K 0.1508 K
63 0.1569 ***  (0.1265 0.1569 e 0.2197 R
64 0.3538 ***  (.3323 0.3538 K 0.4767 PR
year (base: 2005)
2006 0.0186 0.1892 ***  (0.0186 0.0144
2007 -0.0760 ***0.1902 ***  -0.0760 R _0.0761 PR
2008 0.0188 0.3098 ***  (0.0188 0.0148
2009 -0.0425 * 03277 FFR T -0.0425 * 0 -0.0407 *
2010 0.0394 0.4597 ***  0.0394 0.0317
2011 -0.1198 ***  0.3563  ** -0.1198 K _0.1049  FEF
2012 -0.0144 0.4913 ** -0.0144 -0.0148
2013 -0.1604 ***  0.3800 *-0.1604 R 01098 Fk*
2014 0.1232 ***  (.6788 ***  (.1232 R 0.0812 **
2015 -0.1221  *** (0.4932 *-0.1221 ek _0.0845 Rk
2016 0.1241  **  0.7690 ** 0.1241 0 0.0816 *
2017 -0.1937  *F* 0.5024 -0.1937 R _0.1097  RE
2018 0.3392  **  1.0607 ***  0.3392 o 0.2557 *
cons 0.0812 *0.1866 *0.0812 * /
R? / Pseudo R? (Probit) 0.1213 0.0329 0.1213 0.1372
Number of observations 3466 3466 3466 3466

Source: Author’s calculations based on SHARE data.
Notes: Full sample of person-year observations 2005-2019. *** p<0.01, ** p<0.05, * p<0.1. For the

Probit model, the marginal effect at the mean is presented.
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D.1 Further details on the construction of the health

measures

D.1.1 Functional health
Table D.1: Functional health — list of variables used
Variable  Activity
ph048d1  Walking 100 meters
ph048d2  Sitting for about two hours
ph048d3  Getting up from a chair after sitting for longer periods
ph048d4  Climbing several flights of stairs without resting
ph048d5  Climbing one flight of stairs without resting
ph048d6  Stooping, kneeling, or crouching
ph048d7  Reaching or extending your arms above shoulder level
ph048d8  Pulling or pushing large objects like a living room chair
ph048d9  Lifting or carrying weights over 10 pounds/5 kilos, like a heavy bag of groceries
ph048d10 Picking up a small coin from a table
ph049d1  Dressing, including putting on shoes and socks
ph049d2  Walking across a room
ph049d3  Bathing or showering
ph049d4  Eating, such as cutting up your food
ph049d5  Getting in or out of bed
ph049d6  Using the toilet, including getting up or down
ph049d7  Using a map to figure out how to get around in a strange place
ph049d8  Preparing a hot meal
ph049d9  Shopping for groceries
ph049d10 Making telephone calls

Source: SHARE.

We construct our health capacity indicator by subtracting the num-

ber of limitations reported by the respondent from the total of 20 items
consistently available in SHARE. They are presented in Table [D.1 We

adopt an approach in which each limitation contributes equally to the

overall measure of functional health. This reflects a deliberate modeling

choice to avoid imposing arbitrary assumptions about the relative sever-

ity or importance of different limitations, as assigning differential weights

could introduce additional subjectivity into the construction of the indi-

cator.
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However, one could argue that certain limitations are more severe
than others, particularly those affecting basic activities of daily living such
as eating, bathing, or using the toilet, which directly reflect a loss of in-
dependence. In contrast, limitations related to mobility or more complex
instrumental activities may represent earlier or less severe stages of func-
tional decline. To account for this, we consider an alternative specification

in which limitations are weighted according to their functional severity.

More specifically, we group the items into three categories. First,
limitations in basic activities of daily living - including dressing, walking
across a room, bathing, eating, getting in or out of bed, and using the toilet
(ph049d1-ph049d6) - capture fundamental self-care abilities and directly
reflect an individual’s capacity to live independently; these are assigned
the highest weight of 2. Second, limitations in more complex instrumental
activities - such as using a map, preparing a hot meal, shopping for gro-
ceries, and making telephone calls (ph049d7-ph049d10) - represent more
complex tasks required for independent living and are assigned an interme-
diate weight of 1. Finally, mobility and physical functioning limitations -
including difficulties with walking longer distances, climbing stairs, sitting,
standing up, lifting, or performing fine motor tasks (ph048d1-ph048d10)
- reflect underlying physical capacity and often represent earlier stages of
functional decline; these are assigned a lower weight of 0.5. Following this
alternative weighting schemd'], the resulting measure ranges from 0 to 21,

instead of 0 to 20 as under the equal-weight specification.

The results are robust to this alternative specification of the health
measure. For both the morbidity gradient and the difference in Health-
Equivalent Age, the findings remain very similar. Regarding the concen-

tration index, a more consistent decline over time is observed, suggesting

IThis weighting reflects the hierarchical nature of functional decline documented in the literature,
whereby limitations in basic self-care activities typically occur at more advanced stages of disability than
limitations in instrumental activities (see e.g. Morris et al., 2013).
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an increase in health inequalitief’ However, the 95% confidence inter-
val remains wide, and the hypothesis of a flat change between 2005 and
2021/22 cannot be rejected. Figure in Appendix presents this
result. The conclusions thus remain unchanged and are not sensitive to

the specification of the functional health measure.

D.1.2 Diagnosed health

Table presents the health conditions that are consistently available
across all SHARE waves and that are used for the construction of the

diagnosed health measure.

Table D.2: Diagnosed health — list of variables used

Variable Health condition

ph006d1 A heart attack including myocardial infarction or coronary
thrombosis or any other heart problem including congestive
heart failure

ph006d2  High blood pressure or hypertension

ph006d3  High blood cholesterol

ph006d4 A stroke or cerebral vascular disease

ph006d5  Diabetes or high blood sugar

ph006d6  Chronic lung disease such as chronic bronchitis or emphy-
sema

ph006d10 Cancer or malignant tumour, including leukaemia or lym-
phoma, but excluding minor skin cancers

ph006d11  Stomach or duodenal ulcer, peptic ulcer

ph006d12 Parkinson disease

ph006d13 Cataracts

ph006d14 Hip fracture or femoral fracture

Source: SHARE.

D.2 Concentration indices

Table presents the concentration indices and the corresponding 95%

confidence intervals.

2In contrast, the equal-weight specification produced a more volatile series, with no clear trend.
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Figure displays the evolution of the concentration indices over
time for the five health measures, but using the alternative specification
of functional health as presented in Appendix [D.1]

Figure D.1: Concentration indices over time - alternative specification for functional
health

Concentration Indices

-.05

=8~ Functional health —®— Diagnosed health Comprehensive health —®— Mental health —®— Cognitive health

-.25
2005 2007 2011 2013 2015 2017 2019/20 2021/22

Source: Authors’ calculations based on SHARE data.

Notes: This graph shows the concentration indices over years by health outcome.
Lower values indicate more inequality. We depict the 95%-confidence interval for
functional, diagnosed and cognitive health, as those are the variables that appear

to have a clear trend over time.
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E.1 Health deficit index

E.1.1 Description and limitations

To measure health we use an aggregated indicator - the health deficit
index. It summarizes the individual health status by aggregating a set
of self-reported health deficits, including chronic conditions, functional
limitations and difficulties with daily activities, as well as mental health.
Each deficit is coded as present or absent, and the index is calculated as
the proportion of observed deficits relative to the total number of non-
missing health indicators, hence a value between 0 and 100. It is based
on the health deficit index as proposed by Bérsch-Supan et al. (2021) and
Abeliansky and Strulik (2019).

We choose to use this measure because health is not a one-dimensional
concept. By aggregating multiple indicators into a single measure, we ob-
tain a more comprehensive view of individual health. This approach al-
lows us to capture overall health stock rather than focusing on specific
diagnoses, and it is particularly useful for assessing general health across

individuals or over time.

However, this approach also comes with certain limitations. In the
index, each health deficit is assigned the same weight and therefore con-
tributes equally to the final measure, even though some conditions may
have a stronger impact on an individual’s ability to remain in the labour
market and are therefore more relevant for explaining exits into DI. In
addition, by aggregating multiple dimensions into a single indicator, some
detail is inevitably lost. Different underlying health profiles can result in
the same index value, which means that the measure may not fully cap-
ture important differences in the type and composition of health conditions

across individuals. In the context of explaining gender differences in DI
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exits, this may be relevant, as certain diagnoses may be more prevalent
among men or women and may have a stronger impact on the likelihood
of exiting the labour market via DI than others, even if the overall index
score appears similar. Even so, changes over time in the composition of
health conditions - such as a shift toward more severe or more DI-relevant
diagnoses - may not be fully reflected in the index. This means that the
index could understate or misrepresent how changes in the type of health
problems, rather than just their overall prevalence, are associated with the

observed increase in DI exits over time.

E.1.2 Decomposition into distinct dimensions of health

To assess the extent of the limitations inherent in the health index, we
conduct a more detailed analysis by decomposing it into four components.
Specifically, we construct four alternative versions of the index, each based
on a grouping of similar variables. Each version thus represents a subset of
the overall index, capturing distinct dimensions of health. This approach
allows us to examine whether the overall trend observed in the health
deficit index is consistent across different aspects of health, or whether

these dimensions exhibit divergent patterns.

The first version considers only variables capturing health conditions
diagnosed by a doctor. It includes variables related to heart problems such
as heart attack, congestive heart failure, or other cardiac conditions. It also
covers high blood pressure (hypertension), high blood cholesterol, stroke
or cerebrovascular disease, diabetes or elevated blood sugar, and chronic
lung diseases such as chronic bronchitis or emphysema. In addition, it
includes cancer or malignant tumors (including leukemia or lymphoma,
but excluding minor skin cancers), stomach or duodenal ulcers (peptic

ulcers), Parkinson’s disease, cataracts, and hip or femoral fractures.
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The second version focuses on mental health variables. It includes
indicators capturing whether the person feels depressed, has wished they
were dead, experiences sleep or concentration problems, and whether they

have recently felt enjoyment.

The third version considers variables capturing limitations in ac-
tivities of daily living (ADLs) and instrumental activities of daily living
(IADLs). It includes mobility tasks (e.g., walking, sitting, climbing stairs,
reaching, lifting), self-care activities (e.g., dressing, bathing, eating), and
instrumental tasks such as navigating with a map, preparing meals, and

making telephone calls.

The fourth version captures biometric variables that reflect objec-
tive physical characteristics and performance measures of the individual,
including indicators such as vision, body mass index, mobility and grip

strength.

Table presents the average indices for the different subgroups of

the sample.
Table E.1: Decomposition of the health deficit index
Period 1: 2004-2009 Period 2: 2016-2022
Total Men Women Total Men Women
Health deficit index [0-100] 9.78 9.26 10.47 9.36 8.69 9.99

vl - diagnosed health variables only  8.52  9.02 7.87 919 945 8.95
v2 - mental health variables only 15.79 14.21 179 1746 13.85 20.85
v3 - functional health variables only  4.13  3.37 5.13  4.47  3.60 5.78
v4 - biometric health variables only  20.69 19.99 21.61 18.77 18.47 19.06

Source: Authors’ calculations based on SHARE data.

When considering the index as a whole, we observe that women, on
average, exhibit poorer health compared to men in both periods. Over
time, overall health appears to improve for both genders, as indicated by

a lower value of the index.
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Examining the different dimensions of health separately through the
decomposed versions of the index reveals a consistent pattern: across most
dimensions, women experience worse health outcomes than men. This
suggests that the observed gender gap is not driven by a single dimension,
but rather reflects a broad-based difference in health status. An exception
arises in version 1 of the index, which focuses exclusively on diagnosed
health conditions. In this case, men exhibit a higher average value of the
diagnosed health index than women. However, this analysis still focuses
on relatively broad health dimensions, which provide an initial overview
but are not sufficient to obtain a detailed picture. In particular, we still
do not capture gender differences within each dimension, which may vary

considerably and differ in their relevance for the study of DI exits.

Regarding the evolution of health status over time, greater devia-
tions from the overall index emerge. While the overall index suggests an
improvement in health for both genders, the decomposed analysis across
the various health dimensions reveals a more nuanced picture: In versions
1 and 3 (diagnosed and functional health), a deterioration in health status
is observed for both men and women. In contrast, mental health displays
a divergent trend by gender. It improves for men while deteriorating for
women. Finally, only the biometric health dimension shows an improve-
ment over time for both genders. This finding illustrates that aggregating
multiple health dimensions into a single index can conceal important op-
posing trends across those dimensions. And given that different health
aspects may vary in their relevance for an individual’s ability to remain
active in the labour market and, consequently, for potential DI exits, this
may lead to distortions in the analysis, as important and nuanced devel-

opments in health are not necessarily captured by the index{

!This analysis decomposes the index into four sub-indices. However, even within a given dimension,
there may be substantial differences in the relevance of individual health deficits for DI exits.



256 APPENDIX E. ADDITIONAL MATERIAL OF CHAPTER 7

In conclusion, while the index provides a useful summary measure of
overall health and allows for straightforward comparisons across individu-
als and over time, the results highlight its inherent limitations: It can mask
important heterogeneity. This suggests that future research should exam-
ine the sensitivity of the results to alternative health measures, analyse
individual health dimensions separately, and consider different method-
ological choices, including alternative weighting schemes that reflect the
relevance of specific deficits for labour market participation and DI ex-
its. Such extensions would help assess the robustness of the findings and
provide a more nuanced understanding of the role of health dynamics in

explaining observed trends in DI exit rates.

E.2 Underlying Logit regressions for the Fairlie de-

composition

The Fairlie decomposition is implemented within a nonlinear probabil-
ity framework and is based on the estimation of a Logit regression for a
selected reference group. The estimated coefficients from this reference-
group Logit model define the underlying functional relationship between
covariates and the predicted probability of the outcome and are subse-
quently used to decompose differences in mean outcomes across groups.
While the main text reports only the resulting decomposition to main-
tain brevity and focus, the underlying Logit regression estimates for the
reference group are not shown there. For the sake of transparency and

completeness, these regression results are presented in this appendix.

The variables used in the decomposition are based on those intro-
duced in Section [7.4] where we examine the factors associated with exiting

the labour market via the DI exit route. However, for the decomposition,
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they are incorporated in a different form, as all variables are specified as
sets of dummy variables. To construct these, each variable is divided into
four classes (and three in the case of SEA), using the quartile cutoff points
of its distribution as thresholds. Accordingly, the Logit regressions pre-
sented here report coefficients for each dummy variable (except for the
base category). In the subsequent decomposition, however, dummy vari-
ables derived from the same underlying variable are grouped together to
capture the combined contribution of that factor on DI exit differences.
Consequently, Tables [7.4] and [7.5], which report the decomposition results,
do not display the contributions of individual dummy variables separately,

but only their combined contribution, as this is of greater interest.

E.2.1 Assessing gender differences in DI exits in period 1

When assessing gender differences in DI exits in period 1, men serve as
the reference group for the decomposition. Table reports the results
of the underlying Logit regression from which the coefficients used in the

decomposition are obtained.

The results indicate a statistically significant association for the
dummy variables capturing the Health Deficit Index (HDI), as well as
for the indicator distinguishing white-collar from blue-collar occupations.
Men in lower HDI categories - i.e., those with fewer health deficits - are less
likely to exit the labour market via the DI route. Similarly, men employed
in white-collar occupations exhibit a lower likelihood of DI exit compared
to their blue-collar counterparts. No statistically significant associations

are found for the remaining variables.
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Table E.2: Logit regression - labor market exit
via DI - men only period 1

Men
period 1

Individual-level factors
Class of HDI (base: 4)

1 -2.33

2 -1.73 **

3 -2.03  REE
Employment-related factors
Class of ACE (base: 2)

1 1.15

3 0.78

4 -0.02
Class of career length (base: 3)

2 1.10

4 1.05
White collar -1.53  **
Constant -3.26 Pk
Number of observations 619

Source: Authors’ calculations based on SHARE data.
Notes: *** p<0.01, ** p<0.05, * p<0.1. HDI: Health
deficit index. ACE: Average career earnings. Fulltime is
omitted, as failure could be predicted perfectly for men
in period 1. Class 1 of career length is omitted, as failure
could be predicted perfectly. The reported coefficients
cannot be interpreted as marginal effects.

E.2.2 Assessing the rise in DI exits among women over time

When assessing differences in DI exits among women over time, period 1
serves as the reference group for the decomposition. Table |[E.3| presents
the results of the underlying Logit regression that provides the coefficients

used in the decomposition.

The results indicate significant effects for both employment-related
and system-related factors. Women in period 1 working in blue-collar
occupations are more likely to exit the labour market via DI. A reduction in

the generosity of the DI exit pathway is associated with fewer exits through
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DI, while greater generosity in the overall pension system is associated with

an increase in DI exits.

Table E.3: Logit regression - labor market exit via DI
- women only period 1

Women
period 1

Individual-level factors
Class of HDI (base: 2)

1 0.81

3 0.91

4 1.60
Employment-related factors
Class of ACE (base: 3)

1 -2.34 *

2 -1.20
Blue collar 1.90 **
System-related factors
DI generosity (base: 3)

2 -17.75 R
Increased generosity of OAP (base: 1)

2 17.40 ***

3 17.14 k%
SEA (base: 3)

2 -15.84
Constant -4.72  RHE
Number of observations 509

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. HDI: Health deficit
index. ACE: Average career earnings. Fulltime and EEA are
omitted because of collinearity. We exclude the number of career
years as its inclusion resulted in substantial distortions and in-
consistencies relative to the outcomes of all other model specifi-
cations. Class 4 of ACE is omitted, as failure could be predicted
perfectly. Class 1 of DI generosity, class 4 of OAP generosity
and class 1 of SEA are omitted because of collinearity. The re-
ported coefficients cannot be interpreted as marginal effects.
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E.3 Sensitivity analysis: Impact of crisis years

The original analysis spans two distinct periods : Period 1, which includes
the global financial crisis, and Period 2, which encompasses the Covid-19
pandemic. These crises may have influenced people’s behavior. To assess
how the years associated with major economic crises affects the observed
outcomes, we re-estimate the model while excluding those years. For this,
Period 1 is now restricted to 2004-2007 instead of 2004-2009, reducing the
time span from six to four years, while period 2 is shortened to 2016-2019
instead of 2016-2022, reducing the coverage from seven to four years. This
adjustment inevitably decreases the number of observations substantially,
which may pose challenges for the estimation and interpretation of the

results, as will be addressed in the subsequent sections.

This segment follows a similar structure as in the paper. Section|E.3.1
first examines the exit patterns observed in the two time periods and the
changes over time to determine whether the general trend remains sim-
ilar regardless of whether the crisis years are included in the analysis.
Section [F.3.2| re-estimates the Logit regression to identify the factors asso-
ciated with exits via DI and to assess whether these relationships change
when the crisis years are excluded. Section and conduct the
Fairlie decomposition to, first, examine the observed differences in DI exits
between men and women in period 1 and, second, analyze the increase in
DI exits among women, in order to evaluate the potential impact of the

crisis years on the outcomes.

E.3.1 Exit patterns

We first look whether the overall exit patterns observed over time remain

similar when excluding the crisis years. As shown in Table [E.4], a similar
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trend can be observed, characterized by an increase in older individuals
remaining active and those exiting through DI, while a smaller share exits
via UI, CER or OAP. However, the rise in the share of those remaining
active is less pronounced, and for women, there is even a slight decline. In
contrast, the increase in exits via DI is more substantial for both men and
women. This indicates, that the crisis years are characterized by a higher

proportion of individuals aged 55-64 remaining active in the labor market.

Focusing on DI exits, men continue to be more likely than women
to exit the labor market through DI in period 1. However, the difference
between the two groups is less pronounced. The t-test indicates that this
difference is no longer statistically significant. For both, men and women,
the increase in the share of people exiting through DI is more pronounced
when excluding the crisis years. The rise is however still insignificant for

men, while it is significant for women, as confirmed by the t-test results.

Table E.4: Chosen exit routes over time, by gender - sensitivity

analysis
Period 1 Period 2  Change

2004-2007 2016-2019
Men
Active 859 785
Remaining active 84.40% 86.19% +1.79 pp
Exiting via DI 1.75% 2.81% +1.07 pp
Exiting via Ul 3.49% 1.15%  -2.34 pp
Exiting via CER or OAP 10.36% 9.85% -0.51 pp
Women
Active 544 847
Remaining active 85.66% 85.36%  -0.30 pp
Exiting via DI 1.29% 3.66% +2.37 pp
Exiting via Ul 2.57% 0.59%  -1.98 pp

Exiting via CER or OAP 10.48% 10.39%  -0.09 pp

Source: Authors’ calculations based on SHARE data.
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E.3.2 Factors associated with DI exits

As in Section [7.4], we use a Logit regression to assess the factors that are
associated with exiting the labor market through the DI pathway. Results
are presented in Table [E.5|

When excluding the crisis years, results remain similar for men, with
a strong link coming from the health status exclusively. As before, men’s

decision to exit via DI appears to be unrelated to changes in the system.

For women, larger changes are observed. Previously we found a
strong association especially with the system-related factors, suggesting
that women’s decision to exit through DI are strongly influenced by the
institutional and policy framework in place. Now when excluding the crisis
years, certain system-related factors are no longer statistically significant.
There are different potential explanations for this change. First, it is
possible that the crisis years genuinely strengthens the link between the
system-related factors and women’s decision to exit via DI. It is possible
that during periods of economic crisis, characterized by more uncertainty,
the individuals’ exit decision tends to become more sensitive to the incen-
tives and constraints embedded within the social security system. In such
contexts, institutional features such as the generosity or accessibility of
a system gain greater relevance, as individuals seek the most stable and
predictable source of income. Second, it is also possible that the reduced
sample size, which results from the shortening of our periods, has led to
a reduction in the statistical power of our model. The standard errors of
estimated coefficients tend to increase with fewer observations, making it
harder for effects to reach statistical significance. As a result, some vari-
ables may no longer appear significant, not necessarily because their true
relationship with DI exits disappears, but because the smaller sample size

provides less precision in estimation.



Table E.5: Logit regression - labor market exit via DI - sensitivity

analysis
Total Men Women
Individual-level factors
Health deficit index 0.22 HFk* 0.24 ** 0.29 **
Period 2 -0.05 -0.08 -0.10
Employment-related factors
Average career earnings -0.01 -0.01 -0.01
Period 2 0.01 0.01 -0.01  **
Number of career years 0.01 ** 0.01 0.01
Period 2 -0.01 -0.01 -0.01
Blue collar 0.04 HH* 0.04 * 0.04 **
Period 2 -0.03 -0.01 -0.05 **
Full-time 0.29 / 0.28
Period 2 -0.29 0.59 -0.28
System-related factors
DI generosity -0.78 * -0.51 2.64
Increased generosity of OAP  1.17 / -2.04
SEA -0.01 / 0.18
EEA 0.01 0.02 0.13 *
Wave fixed effect 0.01 0.01 -0.16
Constant 3.53 -36.40 -1416.69
Number of observations 1919 916 929

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. SEA : Statutory eligibility age. EEA
: Early eligibility age. SEA is omitted in the regression for men, as there was
no change in the period of observation. The SEA was gradually increased only
for women. Fulltime is omitted in the regression for men, as failure could be

predicted perfectly. The reported coefficients are the average marginal effects.
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E.3.3 Assessing gender-differences in DI exits in period 1

Table [E.6| presents the results of the Fairlie decomposition, when excluding

the crisis years. We obtain similar results: the difference in DI exits be-

tween men and women in period 1 remains unexplained by the observable

characteristics included in the model. This suggests that other unobserved

factors, such as behavioral differences, may be contributing to the observed

disparity.

Table E.6: Fairlie decomposition — men vs. women in period 1 - sensitivity analysis

DI exit DI exit Total Contrib. to
N rate rate Diff. expl- total
Men  Women ained explained

Separately
Health deficit index 745 2.38% < 1.85% -0.53pp 0.88pp **
Average career earnings 1403 1.75%  1.29% -0.46 pp 0.44 pp
Number of career years 1403 1.75%  1.29% -0.46 pp -0.36 pp **
Blue collar 1403  1.75%  1.29% -0.46 pp -0.32 pp F**
Jointly 745  2.38%  1.85% -0.53 pp 1.10 pp
Health deficit index 1.55 pp
Average career earnings 0.44 pp
Number of career years 0.13 pp
Blue collar -1.02 pp

Source: Authors’ calculations based on SHARE data.
Notes: *** p<0.01, ** p<0.05, * p<0.1. Fulltime is omitted in the decomposition, as failure could be
predicted perfectly for men in period 1. In the joint decomposition, the contribution of each factor to
the total explained is reported in the last column.
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E.3.4 Assessing the rise in DI exits among women over time

Table presents the results of the Fairlie decomposition in order to
assess the large increase in DI exits among women over the observation

period, this time excluding the crisis years.

In the previous analysis, certain variables, such as EEA, were al-
ready omitted due to collinearity, although most key variables could still
be retained. However, when excluding the crisis years from the sample, an
even larger number of variables — particularly those that were significant
in the earlier analysis and therefore especially of interest for us — are now
omitted. This increased omission makes it challenging to fully assess the
sensitivity of our previous results to the crisis years, as the decomposition

relies on a reduced set of predictors.

Collinearity occurs when two or more explanatory variables are highly
correlated with each other. In other words, one variable can be almost per-
fectly predicted from the others. This creates a problem because the model
cannot clearly separate the individual effect of each variable, therefore
omitting certain variables. Excluding the crisis years may have reduced
the variation in some variables. The omitted years included periods of
system reforms — for example, in 2009, the SEA for women was increased
to 65 — which introduced additional variation in key factors. By leaving
out these years, the remaining sample exhibits less variation, causing some
variables to move more closely together and increasing correlations among

them. This, in turn, exacerbates the problem of collinearity in the analysis.

When using the same specification as in the earlier analysis, we are
no longer able to include the variable accounting for the generosity of the
DI exit route as well as the SEA. Among the remaining variables, none of

them is significant.
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The observed distortions are most likely attributable to the reduced
sample size resulting from the shortened time period, rather than to the
crisis years themselves. When the period is shortened from the other end
— while still including the crisis years — similar issues arise. This suggests
that the small sample size prevents a proper assessment of the impact of
the crisis years on the results. With a larger dataset, a more accurate
evaluation would likely be possible. Nevertheless, this exercise remains

valuable, as it provides insight into the data’s limitations.

Table E.7: Fairlie decomposition — women in period 1 vs. period 2 - sensitivity analysis

DIl exit DI exit Total Contrib. to
N rate rate Diff. expl- total
Period 1  Period 2 ained explained
Separately
Health deficit index 984 1.85% 2.88% 1.03pp 0.22 pp

Average career earnings 1391 1.29% 3.66% 2.37pp 0.47 pp
Number of career years 1391 1.29% 3.66% 2.37pp 0.22 pp

Blue collar 1391 1.29% 3.66% 237Tpp -022pp *

DI generosity omitted

OAP generosity 1391 1.29% 3.66% 2.37pp 0.05 pp

SEA 1391 1.29% 3.66% 2.37pp -0.81 pp

Jointly 984 1.85% 2.88% 1.03pp 3.05pp

Health deficit index 0.04 pp
Average career earnings 3.01 pp
Blue collar -2.24 pp
DI generosity omitted
OAP generosity 2.24 pp
SEA omitted

Source: Authors’ calculations based on SHARE data.

Notes: *** p<0.01, ** p<0.05, * p<0.1. Fulltime, EEA, DI generosity and SEA are omitted in the decompo-
sition because of collinearity. In the joint decomposition, the contribution of each factor to the total explained
is reported in the last column. We exclude the number of career years from the joint decomposition, as its
inclusion resulted in substantial distortions and inconsistencies relative to the outcomes of all other model
specifications.
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