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Abstract: Pension entitlements are influenced by individual career paths and labor market conditions,
which often result in gender-based disparities. Women face several challenges during their working
lives, such as late entry into the labor market, the gender pay gap, discontinuous working careers,
and early retirement due to family caregiving, which lead to lower pension incomes. This paper
investigates the gender pension gap in nine European Union countries from 2004 to 2020. Our
study adopts a non-parametric estimation strategy that utilizes additively decomposable inequality
measures to provide a more informative perspective on gender inequality. We aim to demonstrate
that this approach surpasses the standard gender gap in pension index in capturing between-gender
inequality in societies. Employing data from the SHARE database, we find that gender inequality
in the studied countries is decreasing on average, with a convergence trend observed from 2011
onwards. This study contributes to a more comprehensive understanding of the gender pension gap
phenomenon, which is crucial for developing effective policy responses in a welfare perspective.
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1. Introduction

Gender inequality is not only a pressing moral and social issue but it is also key for
inclusive and sustainable economic growth (Bertay et al. 2020; Kochhar et al. 2017). This is
clearly stated in the 2000 Millennium Declaration' and it has been recently reasserted by
the EU Commission, which has identified “the gender pay and pension gaps” as priorities
to be addressed (Gender Equality Strategy 2020-2025).

The focus on the gender pension gap is mostly motivated by its peculiarities for
economic analysis. Pension income disparities between genders are, indeed, the result
of different kinds of penalization accrued by women during the entire working life; this
includes late entry into the labor market and the gender pay gap as well as discontinuous
working careers and early retirement, often due to family caring. Furthermore, the gender
gap in pensions is immediately affected by the capacity of the pension scheme to promote
solidarity across genders, and rich-to-poor redistribution in general (Abatemarco 2009;
Belloni et al. 2020; Borella and Coda Moscarola 2006; Chlon-Domincza 2017; Coppola et al.
2022; Leombruni and Mosca 2012).

The purpose of the paper is to investigate the dynamics of the gender pension gap to
identify recent tendencies and explore whether a convergence in gender gap levels across
EU countries has occurred. This issue is even more important nowadays due to recent
pension reforms aimed at preserving the sustainability of pension systems in the presence
of risky demographic trends and increasing longevity risk. So far, the existing literature has
estimated the disparity in pensions between genders with the Gender Gap in Pension index
(hereafter GGP), which is defined as the distance between men’s and women’s average
pension income in percentage points of men’s average pension (Abatemarco and Russolillo
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2022; Bettio et al. 2013; Mavrikiou and Angelovska 2020; OECD 2021). While the GGP index
is widely used and easily comprehensible, our paper demonstrates that additively decom-
posable inequality measures are preferable for more informative orderings and a deeper
understanding of the gender gap dynamics. Through the decomposition of the inequality
indices, one can gather additional evidence on within-gender and overall inequality in
societies, which can be used to better comprehend the factors underlying fluctuations in
the gender pension gap within a country. Intuitively, an increase in the gender pension gap
may arise from a variety of factors, including pension reforms (Abatemarco and Russolillo
2022), increasing disparities in the labor market (e.g. skill-biased technological change), or
gender-specific issues such as maternity leave or family care (Kleven and Landais 2017;
Redmond and Mcguinness 2019). By adopting this approach, our study aims to contribute
to a more complete comprehension of the gender pension gap phenomenon which is critical
for developing effective policy responses in a welfare perspective.

Empirical data for this study is collected from the Survey of Health, Aging, and
Retirement in Europe (SHARE) database’ which has not yet been used for this purpose
by existing empirical literature on gender gap inequalities. The countries considered
in this study are those that have participated in at least six out of the seven available
survey waves,’ covering the period 20042020 (i.e., Austria, Belgium, the Czech Republic,
Denmark, France, Germany, Italy, Spain, and Sweden).

Within the class of additively decomposable inequality measures (Shorrocks 1980),
we consider the between-group inequality component of the mean log deviation index,
which is known to satisfy path independence in the sense of Foster and Shneyerov (2000).
By using this metric, we find that gender inequality in the nine EU countries is slightly
decreasing on average but sensibly converging with a 40 percentage points reduction of
the standard deviation from wave 1 (2004) to wave 8 (2020). We check for the robustness
of our non-parametric estimation strategy by replicating the same analysis using the GGP
index. Results indicate that the two methodologies generate similar, but not equivalent,
orderings across each wave and for each country over time. Re-rankings and reversed
dynamics between the two metrics are mostly driven by the anonymity axiom; the between-
group inequality component of the mean log deviation index responds symmetrically to
women’s and men’s variations of average pension income, whereas this is not the case
of the GGP index that is defined up to percentage points of variations in men’s average
pension income only.

For a more comprehensive understanding of gender-based inequalities in pensions, we
also examine the gender pension gap in the absence of survivor pensions. This is relevant
because survivor pensions represent an important policy instrument used to redistribute
income from men to women. As women have historically had lower employment rates and
have longer lifespans than men, they are the primary beneficiaries of such measures. Our
finding supports this notion, as we observe that survivor pension schemes play a mitigating
role in gender disparities in pensions, albeit to a diminishing extent in recent years.

All in all, the contributions of this paper are twofold. From an empirical perspective,
we provide evidence on the convergence among nine EU countries in terms of gender
pension gap, with particular emphasis on the impact of survivor pensions. From a method-
ological perspective, we show that, while the GGP index is a straightforward approach
for political debate, a more informative estimation strategy is required for a deeper under-
standing of the dynamics of the gender pension gap, particularly for policy purposes.

The paper is organized as follows. Section 2 provides the institutional background
of pension systems in the countries considered. In Section 3 the non-parametric esti-
mation strategy is discussed. Data and results of our analysis are reported in Section 4.
Section 5 concludes.

2. Institutional Background

To address the need for long-overdue reforms of pension systems in European Member
states, the European Union established three common principles in 1999: financial sustain-
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ability, adequacy of pensions, and modernization (EC 1999). In addition, the European
Council added a fourth principle in 2003, which was to promote gender equality in pension
treatments (EC 2003). Despite the shared foundations, many alternative pension system
designs continue to exist in Europe. In Table 1, we summarize their basic characteristics,
with a particular emphasis on the insurance and redistributive building blocks.

The first-tier block includes basic, minimum, and social pensions, which are usually
means-tested and independent of earnings in the working life (redistributive); a distinction
is reported in Table 1 between residence- and contribution-based eligibility requirements.
It is worth observing that first-tier pensions are absent in Germany only, where a new
supplemental pension has been recently introduced to provide higher benefits to low
earners with long careers. In Table 1, we also report the average benefit value in 2020 of first-
tier pensions as a percentage of gross average wage earnings (AW). Belgium is the country
showing the strongest support through first-tier pensions, whereas the Czech Republic
seems to provide the minimum redistributive effort among these countries. The second-
tier block refers to the insurance component of pension systems. The usual distinction
between defined benefit (DB) and defined contribution (DC) formulas is emphasized, with
a distinction between notional (NDC) and funded (FDC) schemes. Sweden, and especially
Denmark, have the two pension systems with private insurance programs, whereas points
(Pts) earned in the working career are used to obtain regular pension payments in France
and Germany only.

Table 1. Basic characteristics of pension systems.

First-Tier Second-Tier
Res. Cont. % AW Earnings Public Private
Austria v 25.3 DB
Belgium v 30.7 DB
Czech Rep. v 115 DB
Denmark v 18.6 FDC FDC
France v 24.3 DB+Pts
Germany 19.3 Pts
Italy v 21.2 DB+NDC
Spain v 27.9 DB
Sweden v 22.2 NDC+FDC FDC

Note: Res. = residence-based eligibility requirement, Cont. = contribution-based eligibility requirement, % AW
earnings: average benefit value of first-tier pensions as a percentage of gross average wage earnings in 2020,
Ann.\temp = annuity vs temporary payment of survivor benefits, Min. Age = minimum age for access to survivor
programs, % Exp. DGP = Expenditures on survivor benefits, % of GDP, 2017 or latest. Source: “Pensions at a
Glance 2021—OECD and G20 Indicators”, “OECD Pensions Outlook 2018—OECD 2018”.

The gender pension gap has been widely acknowledged (Betti et al. 2015; EC 2015;
OECD 2012), with several studies identifying its main determinants (Bonnet et al. 2002;
Jefferson 2009; Levine et al. 1999 among others). One important public measure that
contributes to reducing these disparities are survivor pensions. Indeed, this type of pensions
are mainly received by women: statistics show 85% of recipients being women in the
OECD?25, with Denmark showing the lowest share of women (67%) and Sweden the highest
(99%) (OECD 2018). Eligibility criteria for survivor pension and benefit calculation vary
across countries (see Table 2). For example, in Sweden, there are no mandatory survivor
pension programs for widowers, in Denmark only temporary payments are provided, and
in the Czech Republic and Germany the age requirement is derogated if the survivor has
a dependent child. Furthermore, there are differences in the determination of benefits, as
seen in Belgium where the assumption is that the deceased would have continued her
career path until retirement.
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Table 2. Main characteristics of survivor pensions in nine EU countries.
Minimum % of
Country Eligibility Civil Union Cohab. {\fter Afte-r Deceased’s Mea.ns-
A Divorce Remarriage Pensi Testing
ge ension
Austria No Yes No Yes No 60 APE
Belgium 46.5 No No No No 100 APE
Czech R. 55/58 No No No No 58 AP
Denmark Only temporary payments
France 55/66 No No Yes Yes 57 AOI
Germany 45.5 Yes No Yes No 57 oT
Italy No Yes No Yes No 60 APE
Spain No Yes Yes Yes Yes 60 NA
Sweden No mandatory survivor pension programs

Note: APE = affected by own pension and/or income earning, AP = affected only by own pension, AOI = affected
by income of other family members, OT = affected only when earnings over certain thresholds, NA = Not affected.
Source: “OECD Pensions Outlook 2018—OECD 2018”.

To assess the impact of the differences in survivor pensions plans, we compute the
gender gap again including all pensions except for survivor pensions. This allows us
to examine the effectiveness of these measures in reducing gender inequalities over the
studied period.

3. Methodology

Let Y = {y1,...yn} € RY be the vector of individual pension incomes within a
population. Given the gender-based partition of the population, let Yy = {y1, ... YN; fHE

%{Zf and Yy, = {V1im, .- - YN,m} € %fm be, respectively, the pension income distribution of
women and men. We indicate by ¢ and p;, the average pension income of women and
men, respectively, whereas the average pension income of the entire population is p.
Given an inequality index I(-) : ®Y — R, additive decomposability of I(-) is satisfied if
overall inequality can be equivalently defined as the sum of withing-group and between-group
inequality components. Several inequality decomposition procedures have been proposed
in the existing literature®, even if generalized entropy (GE) measures represent the class of
inequality metrics that more intuitively than others satisfy this property (Maasoumi 2019).
Let y; be the pension income of the ith retiree, the class of GE inequality measures is

defined as
() )
= 1 a #0,
Na(a—1) l; 1
L&y v
GE,=<{=Y ZLZInZ x=1, (1)
’ N?::lﬂ "
1 X Y
— In ! a=0
Nl.; U

The parameter & regulates the weight given to distances between pension incomes at
different parts of the income distribution; the greater is « the more the index is sensitive
to pension incomes at the top of the distribution (e.g., GE increases more when a higher
income increases). Vice versa, the lower is a the more the index is sensitive to pension
incomes at the bottom of the distribution.

Let y;; be the pension income of the i-th retiree with gender j = (f,m), each of the GE
indexes in (1) is additively decomposable, so that it can be rewritten in terms of within-
group (GEJ') and between-group (GEZ) inequality components as follows (Shorrocks 1980),
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GE, = GEYY + GEE =

RO O
;Nu n “’+w(w+1)]ZNﬂ p

with j = (f,m) and GE,; indicating inequality in group j (j-th within-group inequality
component).

Intuitively, this decomposition allows us to obtain the following information: (i) met-
rics of within-gender inequality for both women and men, GE,; and GE,, respectively,
(ii) a measure of the contribution of within-gender inequality to overall inequality in the
income distribution, GE}Y, and (iii) an index of between-gender inequality, GEZ, by which
the gender gap in pension is identified.

The between-gender inequality component, GEZ, is known to satisfy very important
properties for the measurement of the gender pension gap. More specifically, (i) it is scale
invariant, in that the gender gap is not affected by scalar transformations of the income
vector, and (ii) it is population invariant, since any k-fold replication of the population is
not altering the index. (iii) It is decreasing with rich-to-poor group-transfers (average-
based Pigou—Dalton principle of transfer), meaning that any (non re-ranking) income transfer
from an individual within the richer group to an individual within the poorer group is
between-group inequality reducing. In addition, (iv) it can be shown that the between-
group inequality component satisfies monotonicity, since it is monotonically increasing
with py, if, and only if, yy > p fr and vice versa. Last but not least, (v) GEE satisfies the
anonymity property since it is independent of the identity of the group; i.e., the index does
not change if the gender identities of the two groups are switched.

In addition to major properties, two aspects are worth emphasizing for our purposes.
First, the gender gap—as identified by the between-gender inequality component—is ob-
tained by aggregating gender-specific average income gaps with respect to the average
pension income in the entire population (i.e., (1;/#)). Second, the between-gender inequal-
ity component is defined as a an aggregation of the gender-specific average income gaps
weighted by income shares held by each group (i.e., (Nju;)/(Nu)).

Several well known inequality metrics can be obtained from the class of GE measures
for different values of a: e.g., GEj is known to be the mean log deviation index; GE;
corresponds to the Theil index; GE; is half the square of the coefficient of variation.

In what follows, we will consider the mean log deviation index (i.e., « = 0), whose
between-gender inequality component is

N, .
GEg:—Zﬁjln% 3)
]

with j = (f,m).> This index is usually preferred since it is obtained from a decomposition
procedure satisfying “path independence” as characterized by Foster and Shneyerov (2000).
Basically, provided that the group decomposition in (2) is obtained by eliminating first
within-group inequality (replacing individual incomes with average ones), and provided
that the decomposition path may be reversed by eliminating first between-group inequality
(rescaling incomes until equal subgroup average incomes are obtained), we use the only
entropy index generating the same results independently from the path one has opted for.

In the existing literature, it is usually the case that the Gender Gap in Pension (GGP)
index is used for the same purposes (Bettio et al. 2013; Dessimirova and Bustamante 2019).
This index is defined as the average pension income gap between men and women, divided
by mens’ average pension income,

ccp = Fm—Hf (4)

W

with pi > py. As compared to the GGP index, the between-gender inequality measure in
(3) presents two major advantages.
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From a methodological perspective, the between-gender inequality component, GEZ Va,
and the GGP index differ each other for the benchmark used to obtain a relative measure
of the gender gap. While the GGP index identifies the gap in terms of percentage points
of mens’ average pension income (), the between-gender inequality component takes
the relative gap with respect to the overall average income in the society (). This is not
irrelevant, since the same variation of the absolute income gap may generate very different
variations of the GGP index depending on what average income is changing more, whereas
this is not going to happen for GEE Va.® Formally, the GGP index does not satisfy the
anonymity axiom, since it is not independent of the identity assigned to each group.

From a policy perspective, since the GE inequality decomposition—not the GGP
index—also provides information on within-gender and overall inequality, the gender
pension gap can be better understood with respect to its origins. First, the same amount
of gender gap may be more or less worrying depending on the size of the within-gender
inequality component (GE)"); e.g., the same level of between-gender inequality is clearly
more gender-specific, and thus more problematic for gender policies, if a low level of within-
gender inequality is observed. Similarly, an increasing pattern of between-gender inequality
may be less discriminatory if a similar increase is observed in the within-gender inequality
component as well. Second, by considering the share of between-gender inequalities with
respect to overall inequality (i.e., the ratio between GE? and GE,), one can emphasize the
contribution of between-gender inequality in the society and, in the case of multi-period
analyses, its dynamics over time. This is a valuable information for policy-makers in
that it provides signals on the relevance of gender among all of the other factors driving
inequality patterns.

4. Analysis
4.1. Data

Our analysis employs the Survey of Health, Aging, and Retirement in Europe (SHARE,
Release 8.0), which has been collecting biennial data on a range of socio-economic and
health-related themes since 2004 from representative samples of individuals aged 50 and
above in numerous EU and non-EU nations (Bergmann et al. 2019; Bérsch-Supan 2013).
Our attention is primarily focused on regular waves 1, 2, 4, 5, 6, 7, and 8 which provide
information on individual current work status and retirement circumstances, spanning
the time period from 2004 to 2020. Notably, wave 3, which is comprised of a different
questionnaire (SHARELIFE), lacks questions on most of our variables of interest, such as
the amount of pension income received by the respondent.

While the total number of countries participating in the SHARE survey has grown from 12
to 29 over time, we restrict our analysis to the nine EU nations that have taken part in at least 6
of the 7 accessible waves to ensure an adequate frequency for our dynamic analysis (i.e., Austria,
Belgium, Czech Republic, Denmark, France, Germany, Italy, Spain, and Sweden).

In regular waves, participants are queried about their current work status and the
average amount of their net’ pension payments. Our sample solely includes retired
individuals and incorporates the sum of public pensions, private occupational pensions,
and public/ private survivor pensions received each month, while it excludes disability,
invalidity, incapacity, and war pensions. Essentially, pension incomes examined in our
analysis have been selected to highlight old-age maintenance as primary objective of
pension schemes, disregarding non-ordinary needs and benefits. Nonetheless, with regards
to social and survivor pensions, our definition incorporates both the insurance nature
(second-tier) and the social assistance component (first-tier) of pension systems.® As such,
our analysis evaluates the gender gap remaining after the implementation of redistribution
and insurance policies.

To deal with implausible total pension values, we remove for each country, and each
wave, observations falling outside the first and the last percentiles (Jarvis and Jenkins 1998).
The total number of observations remaining after this process is 98,403. Table 3 presents
summary statistics for the mean pension incomes by country and gender, based on the full
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sample. Statistics indicate that, as one may expect, female pension recipients receive lower
average payments than their male counterparts across all countries analyzed. Additionally,
we observe that the Czech Republic is characterized by the lowest average pension income,
which is instead maximum in Belgium.

Table 3 also displays maximum and minimum pension income values by country.
Due to country-specific regulation of the pension systems, maximum values of pension
income are found sensibly higher in Austria, Belgium, and France; on the other side,
minimum values are extremely low in all countries due to means-tested redistribution
in the computation of pension income. For a better interpretation of the results of our
analysis in the next section, it is interesting observing that (i) the country with the highest
absolute gap in average payments between men and women is Germany, whereas (ii) the
absolute gap in Czech Republic and Denmark appears to be significantly smaller than in
other countries.

Table 3. Summary statistics of pension payments by country and gender.

Country Gender Obs. Mean (€) Std. Dev. Min Max
Austria Women 5803 1289 1401 167 20,000
Men 4653 1830 1812 200 22,000
Belgium Women 5718 2248 3727 60 25,776
Men 7026 3025 4748 76 31,839
Czech R. Women 8008 377 126 24 1021
Men 5039 430 142 24 971
Denmark Women 4574 1262 561 134 5369
Men 3822 1386 699 134 5802
France Women 6757 1318 1117 80 18,200
Men 6165 1845 1263 75 18,000
Germany Women 5188 924 590 65 4600
Men 5565 1569 797 67 5000
Italy Women 4553 829 414 73 4200
Men 6317 1155 512 100 4200
Spain Women 2737 749 444 59 6720
Men 5580 939 499 52 8333
Sweden Women 5719 1267 979 108 17,338
Men 5179 1646 952 108 16,402

Table Al in Appendix A displays the number of survey respondents by country,
gender, and wave. Notably, the number of observations is lower for all countries in wave 7
due to the implementation of the SHARELIFE questionnaire in the same wave. In addition,
Table A1 presents the average pension incomes by gender, wave, and country. These figures
reveal that countries with lower initial values (namely, the Czech Republic, Italy, and Spain)
are the only ones showing an increasing pattern across waves.

Table A2 in Appendix A presents the average age of the sample by country, wave,
and gender. In all instances, the average age has increased over the time period under
consideration, which can be attributed to both the rise in retirement age and the longer
average life expectancy. Furthermore, we note that there is increased uniformity in average
age across countries in the last wave compared to the first one.

Finally, Table 4 shows the statistical differences in average pension incomes between
men and women when survivor pensions are not included in the computation of total
pension incomes. A comparison of Table 4 with Table 3 indicates that men’s pension
benefits remain almost the same, while women’s pensions decrease in all cases. Specifically,
we observe a reduction in women’s average payment of 11% and 9% in Germany and
France respectively. Sweden is the only country where we observe a uniform decrease (2%)
independently of the gender.
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Table 4. Summary statistics of pension payments when survivor pensions are excluded by country

and gender.

Country Gender Obs. Mean (€) Std. Dev.

Austria Women 4707 1242 1422

Men 4606 1831 1819

Belgium Women 4761 2209 3724

Men 6981 3024 4750

Czech Rep Women 6525 366 117

Men 4810 427 139

Denmark Women 4319 1225 531

Men 3772 1380 695

France Women 5205 1221 1071

Men 5969 1835 1252

Germany Women 4294 833 550

Men 5393 1568 803

Italy Women 3955 800 402

Men 6244 1155 513

Spain Women 2208 728 461

Men 5553 939 499

Sweden Women 5154 1243 980

Men 4807 1611 933

4.2. Results and Discussion

In this section, we initially provide an analysis of the empirical findings concerning
the gender gap in pension, obtained using the between-group component of the mean log
deviation index, i.e., GE§ in (3). Subsequently, we check our methodological contribution
by comparing the output of GE with that of the conventional GGP index in (4). In order to
achieve this, we consider both (i) inter-country orderings in each wave and (ii) the temporal
evolution of gender gap indicators in each country. Finally, we examine the effect on the
gender gap index when survivor pensions are excluded to ascertain the influence of this
policy in redistributing income from men to women.

Figure 1 displays the gender gap computed through the between-gender inequality
index, GEg , across seven waves from 2004 to 2020 in the nine European countries selected.”

Three main key results should be noted.’
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Figure 1. Between-gender inequality (GES) over time and across nine European Countries.
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Firstly, there exists substatial heterogeneity in the between-gender inequality levels,
ranging from 0.0001 in Denmark to 0.045 in Germany, until wave 5. However, we observe a
trend towards convergence in gender gap levels in the last eight years. Overall, we find a
40 percentage-point decrease in the standard deviation from wave 1 to wave 8, which is
consistent with prior empirical research on both the wage gap (e.g., Kleven and Landais
2017; Redmond and Mcguinness 2019) and gender inequality in general (e.g., Eurofound
and EIGE 2021).

Secondly, the data demonstrate a gradual and general decrease in between-group
inequality levels over the examined period. The average inequality in pensions between
men and women in the chosen European countries has halved between 2004 and 2019.
This trend is expected, due to the increasing participation of women in the labor market
in most European countries starting from the seventies (Barth et al. 2021; Leythienne and
Pérez-Julian 2021).

Thirdly, the analysis indicates that Denmark and the Czech Republic exhibit the
lowest levels of between-group inequality, while Germany displays the highest level of
between-group inequality in nearly all of the observed periods. These findings align with
previous research based on EU-SILC and EU-LFS databases (Mavrikiou and Angelovska
2020; Veremchuk 2020). Notably, the relatively higher gender gap observed in Germany is
primarily attributed to the widespread trend for women shifting from full-time to part-time
job positions after maternity (Flory 2012; Niessen-Ruenzi and Schneider 2022).

To examine the robustness of our results and to demonstrate the methodological
contribution of our estimation strategy, we replicate our analysis using the GGP index in
(4) and present the results in Figure 2. While we do not find a significant differences in the
overall picture, a comparison of results for GE§ and GGP in Table A3 in Appendix B reveals
(i) multiple re-rankings across countries in each of the waves from 4 to 8 (e.g., Austria
vs. Belgium in wave 4) and (ii) instances of reversed dynamics for some countries across
consecutive waves from wave 5 onwards (e.g., Spain from wave 5 to 6, Germany from
wave 7 to 8). These findings highlight that the assessment of the gender gap in pension is
significantly influenced by the choice of the benchmark variable used to construct a scale
invariant measure (overall or men’s average pension income). Notably, countries exhibiting
more re-rankings and reversed dynamics are the Czech Republic, Italy, and Spain, which
are characterized by a substantial increase in average pension incomes during the observed
time period.

0.6

0.5

-
-
-
—

0.1

0.4

GGP

W1 W2 w4 W5 Wé W7 W8

Wave

=—@=— Austria =@=Belgium Czech Republic Denmark ==@=France ==@=Germany ==@==|taly ==@==Spain ==@=Sweden

Figure 2. GGP index over time and across nine European Countries.
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Given that the inequality decomposition approach provides additional insights into
overall and within-gender inequalities, we also computed the relative impact of gender
inequalities with respect to overall inequalities in each wave and country (i.e., GE§ / GE). By
comparing the absolute and the relative between-gender inequality components, one may
obtain additional information that is highly relevant for policy purposes. For instance, a
comparison of the values in Tables A3 and A4 highlights that gender inequalities are relatively
more significant in some countries (e.g., Austria, Germany, Italy) than in others. Furthermore,
the recent trends in the relative between-gender inequality are particularly concerning in
Austria, which is the only country with an increasing pattern from wave 1 to wave 8.

Finally, Figure 3 presents the gender gap in pensions when we do not account for the
redistributive effects resulting from the availability of a survivor pension scheme.

0.08
0.07
0.06
0.05
0.04

0.03

Between inequality (no SP)

0.01

w1 w2 w4 W5 Wé W7 w8
Wave

e=@==Austria  ==@==Belgium Czech Republic Denmark ==@==France ==@==Germany e=@m=|taly e=@==Spain ==@==Sweden
Figure 3. Between inequality without survivor pensions over time and across nine European Countries.

Since women constitute the main recipients of survivor pensions due to both their
higher share of non-working periods and their longer life expectancy, we expect this state
measure to significantly impact the distribution of pension incomes across genders. The
results of our analysis are consistent with our expectations, revealing a general average
increase in between inequality in the selected countries. Specifically, the survivor pension
appears to have the most pronounced effect in reducing gender disparities in Germany
and Belgium. Conversely, we observe that the gender gap in pension is not significantly
impacted by the measure in Denmark and Sweden. These findings reflect the varying
design of survivor pension schemes across different countries as outlined in Table 2, where
it is shown that Belgium provides the highest share of the deceased’s income to widows,
while Denmark and Sweden do not offer a survivor pension scheme at all. It should also
be noted that the effectiveness of this type of redistributing policy is decreasing over time
and this reflects the increasing participation of women in the labor market and the lower
stability of family formations.

5. Concluding Remarks

The examination of the trend of the gender pension gap in nine EU nations over time
indicates both (i) a tendency towards converge within the EU and (ii) an overall decreasing
pattern. The results reveal also two specific cases: Germany, which exhibits a significantly
higher gender pension gap, and Austria, where an increase in gender-specific inequalities
is observed from wave 1 to wave 8. Additionally, our findings provide support for the
effectiveness of policy instruments such as the survivor pension in mitigating gender
pension gap, albeit with a decreasing pattern observed in more recent periods.
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From a methodological standpoint, our study demonstrates that information derived
from implementing the GGP index may necessitate supplementary analysis concerning
inequality decomposition. By breaking down the mean log deviation index into between-
and within-gender inequality components, we establish that additional insights can be
obtained on the factors influencing the gender pension gap dynamics. Moreover, our
proposed non-parametric estimation approach can be regarded as more robust method-
ologically, given that it satisfies the anonymity property, which ensures equitable treatment
of variations in average pension incomes for women and men.

While our results are broadly supported by the GGP index, it is important to note
that a more granular analysis by cohort and year of retirement may provide better insights.
Due to numerous pension reforms implemented in the EU over the past few decades, the
eligibility rules and benefit formulas have varied widely across the population considered
in our analysis for each wave and country. Unfortunately, the dataset does not include the
requisite variables, and the number of observations in all countries is insufficient for this
type of analysis. Similarly, our conclusions on EU convergence are limited to only nine
countries, and a more comprehensive analysis of EU convergence would necessitate more
countries. We anticipate future research endeavors aimed at addressing these limitations.
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Appendix A

Table A1l. Summary statistics by country, wave, and gender.

Country Stat. W1 W2 W4 W5 We W7 W8
Austria Obs. 666 309 1097 1072 899 145 465

Mean 2588 1358 1840 1652 1639 1710 1850

Obs. 826 360 1351 1298 1121 207 640

Mean 1856 941 1223 1199 1147 1205 1353

Belgium Obs. 1326 741 1143 1290 1360 553 613
Mean 3158 2151 3849 2717 3164 2584 2993

Obs. 946 546 882 1058 1173 518 595

Mean 2036 1704 2560 2080 2508 1888 2727

Czech R. Obs. 482 1111 1259 1161 263 763
Mean 312 422 418 433 460 524

Obs. 821 1761 1982 1852 413 1179

Mean 281 370 365 381 407 461

Denmark Obs. 566 478 399 784 735 334 526
Mean 1510 1213 1390 1482 1289 1354 1424

Obs. 682 571 499 935 857 433 597

Mean 1235 1066 1282 1341 1202 1329 1377

France Obs. 1126 595 1237 1121 985 383 718

Mean 1934 1738 1718 1808 1850 2108 1924

Obs. 1102 587 1345 1300 1130 433 860

Mean 1464 1088 1186 1275 1337 1466 1460

Germany Obs. 1120 537 447 1194 1101 300 866

Mean 1465 1494 1609 1576 1557 1587 1732
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Table Al. Cont.
Country Stat. w1 W2 W4 W5 Weé W7 W8
Obs. 1030 504 378 1111 989 308 868
Mean 835 835 831 881 911 1050 1146
Italy Obs. 1190 835 944 1132 1257 500 459
Mean 1057 1090 1180 1186 1206 1182 1227
Obs. 884 539 669 831 907 391 332
Mean 686 708 820 862 917 914 1000
Spain Obs. 788 493 813 1339 1225 355 567
Mean 756 831 924 961 993 986 1113
Obs. 272 174 316 745 645 185 400
Mean 637 578 687 760 789 786 846
Sweden Obs. 1236 565 503 952 960 287 676
Mean 1668 1272 1561 1936 1591 1616 1666
Obs. 1366 581 541 1017 1067 389 758
Mean 1138 916 1257 1610 1234 1304 1341
Table A2. Sample mean of the age by country, wave, and gender.
Country Gender W1 W2 W4 W5 W6 W7 W8
Austria Men 68.4 71.7 70.8 715 74.1 75.5 75.5
Women 69.1 71.3 69.5 70.5 74.8 739 73.9
Belgium Men 70.3 72.5 715 71.8 73.6 73.8 73.8
Women 70.6 72.6 71.9 71.9 73.5 73.7 73.7
Czech R. Men - 72.4 712 71.5 739 74.6 74.6
Women - 70.1 70.0 70.5 72.8 73.7 73.7
Denmark Men 723 73.7 73.2 73.2 74.5 75.3 75.3
Women 729 74.7 73.6 72.9 74.2 749 74.9
France Men 70.2 722 70.8 715 72.5 73.3 73.3
Women 71.4 73.1 71.6 72.3 73.0 74.2 74.2
Germany Men 70.3 72.3 72.8 72.8 74.1 75.5 75.5
Women 71.7 73.1 72.8 72.7 73.1 74.4 74.4
Italy Men 68.4 71.2 71.8 72.4 75.9 76.2 76.2
Women 68.7 70.7 70.6 72.0 74.5 759 75.9
Spain Men 727 74.8 744 74.8 76.6 76.9 76.9
Women 74.4 75.2 74.5 75.2 75.6 76.1 76.1
Sweden Men 72.8 76.0 74.8 74.2 76.0 76.6 76.6
Women 71.7 74.8 74.0 73.6 75.6 76.4 76.4
Appendix B

Table A3. Inequality decomposition of the mean log deviation index and GGP by country and wave.

Country Index W1 W2 W4 W5 Weé W7 W8
Austria GEg 0.014 0.017  0.021 0.013 0.017  0.013  0.013
GE(‘)N 0.455 0.073  0.205 0.132 0.100 0.085  0.092
GEj 0.469 0.090 0.226 0.145 0.116 0.099  0.105
GGP 0.283 0.307  0.336 0.275 0.300 0.295  0.269
Belgium GEg 0.025 0.007  0.024 0.009 0.008 0.014  0.000
GE(‘)N 0.631 0460  0.662 0.484 0.526 0.349 0418
GEy 0.657  0.467  0.685 0.493 0.535 0.363  0.418
GGP 0.355 0.208  0.335 0.235 0.208 0.269  0.089
Czech R. GEE 0.001  0.002 0.002 0.002 0.003  0.003
GE(‘)N 0.055  0.129 0.161 0.053 0.049  0.073
GEj 0.056  0.131 0.164 0.055 0.053  0.076
GGP 0.098  0.122 0.128 0.120 0116  0.122
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Table A3. Cont.

Country Index W1 W2 W4 W5 W6 W7 W8
Denmark GEg 0.005 0.002  0.001 0.001 0.000 0.000  0.000
GEg‘/ 0.119 0.099  0.085 0.098 0.089 0.081  0.075
GEy 0.124 0.100  0.086 0.099 0.090 0.081  0.075
GGP 0.182 0.121  0.077 0.095 0.067  0.019  0.033
France GEg 0.009 0.028  0.017 0.015 0.013 0.016  0.009
GE(‘)N 0.366 0.197  0.165 0.169 0.147 0168 0.128
GEj 0.375 0225 0.182 0.184 0.161 0.184  0.136
GGP 0.243 0.374  0.310 0.295 0.277 0305 0.241
Germany GE} 0.028 0.033  0.044 0.029 0.027  0.015 0.016
GE(')N 0.139 0.146  0.163 0.206 0.173 0.152  0.146
GEy 0167 0179  0.207 0.234 0.200 0.166  0.162
GGP 0.430 0441 0.484 0.441 0.415 0.338  0.338
Italy GEg 0.021 0.023  0.017 0.011 0.008 0.007  0.006
GEBN 0.132 0.100  0.110 0.093 0.077 0.083  0.088
GEy 0.153 0.123  0.127 0.104 0.085 0.090  0.095
GGP 0.351 0.351  0.305 0.273 0.240 0.227  0.185
Spain GE} 0.003 0.015  0.008 0.004 0.005 0.006  0.005
GE(‘)N 0.208 0.154 0.101 0.092 0.087  0.088  0.098
GEj 0.211 0.169  0.109 0.096 0.091 0.094 0.103
GGP 0.158 0.304 0.257 0.210 0.205 0.203  0.240
Sweden GE(])3 0.015 0.011  0.005 0.003 0.007  0.004 0.005
GEg‘/ 0.120 0.074  0.137 0.179 0.103 0.079  0.121
GEj 0.136 0.085  0.142 0.182 0.109 0.083  0.126
GGP 0.317 0280  0.195 0.168 0.225 0.193 0-195

Table A4. Relative between-gender inequality (GEg / GEp) by country and wave.

Country W1 W2 W4 W5 We W7 W8 Avg.
Austria 0.03 0.18 0.09 0.09 0.14 0.14 0.12 0.10
Belgium 0.04 0.01 0.03 0.02 0.02 0.04 0.00 0.02
Czech R. 0.02 0.01 0.01 0.04 0.06 0.03 0.03
Denmark 0.04 0.02 0.01 0.01 0.00 0.00 0.00 0.01
France 0.02 0.13 0.09 0.08 0.08 0.09 0.06 0.08
Germany 0.17 0.19 0.21 0.12 0.14 0.09 0.10 0.14
Italy 0.14 0.19 0.13 0.11 0.10 0.07 0.07 0.12
Spain 0.02 0.09 0.07 0.05 0.05 0.07 0.05 0.05
Sweden 0.11 0.13 0.03 0.02 0.06 0.05 0.04 0.07
Avg. 0.08 0.10 0.07 0.06 0.07 0.06 0.05 0.07

Notes

! The 2000 Millennium Declaration commits States to promote gender equality and the empowerment of women as effective ways

to combat poverty, hunger, disease and to stimulate development.

2 This paper uses data from SHARE Waves 1, 2, 4, 5, 6, 7, and 8 (DOIs: 10.6103/SHARE.w1.800, 10.6103/SHARE.w2.800,
10.6103/SHARE.w4.800, 10.6103 /SHARE.w5.800, 10.6103/SHARE.w6.800, 10.6103/SHARE.w?7.800, 10.6103/SHARE.w8.800) see
Borsch-Supan (2013) for methodological details. (1) The SHARE data collection has been funded by the European Commission,
DG RTD, and Horizon 2020 and by DG Employment, Social Affairs and Inclusion. Additional funding from the German Ministry
of Education and Research, the Max Planck Society for the Advancement of Science, the U.S. National Institute on Aging, and
from various national funding sources is gratefully acknowledged (see www.share-project.org (accessed on 2 January 2023)).

Even though the SHARE database consists of eight waves, the third wave does not provide information on pension incomes and,
for this reason,it is not included in our analysis.

For a review see Abatemarco (2010) among all.

The GE index at &« = 0 is obtained from the general formula in (1) by using 1'Hopital’s rule (Lambert 2001). The corresponding
between-group inequality component is identified by introducing group partitions and then by separating the individual income
gaps from average income gaps.
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E.g., suppose we compare the dynamics of the GGP in two countries in two periods. In the first period, both countries are
characterized by the same pension income distribution, with equally sized gender-based partitions of the population. In the
second period, the absolute income gap doubles in both populations, however the sole average pension income of men increases
in one country, whereas the sole average pension of income of women decreases in the other country. This would clearly generate
two very different variations of the GGP index, which may significantly affect the ordering of different pension distributions in
terms of gender gap.

In the first wave, data on average pension payments are gross values.

For major details on the interaction between insurance and social assistance targets in public pension plans, see Diamond (2004).
9 Pension incomes in SHARE are reported at the net value of personal income taxes from wave 2 on, not in wave 1. Hence, as far as
men are, on average, richer than women, the gender gap in pension might be under-estimated in countries where the progressive
personal income tax applies to pension benefits.

10 The dotted line connecting W2 and W4, in this and the following figures, is used to account for the missing values in W3.
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