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ABSTRACT
This study examines the retirement income of women in Europe, focusing on the
effect of motherhood. Due to their more interrupted working careers compared
to non-mothers and fathers, mothers are likely to accumulate fewer pension entitle-
ments, and consequently, to receive lower incomes in later life. However, pension
systems in Europe vary widely in the degree to which they compensate for care-
related career interruptions by means of redistributive elements or pension care
entitlements. Therefore, care interruptions may matter for the retirement income
of women in some countries, but may be rather irrelevant in others. On the basis
of life history data from the Survey of Health, Ageing and Retirement in Europe
(SHARELIFE) for women aged between  and  years in  European countries,
the interplay of individual lifecourse characteristics with institutional and structural
factors is examined. The results show that the lower retirement income of mothers is
mainly a result of fewer years in employment and lower-status jobs throughout the
lifecourse. The analysis of institutional factors reveals that pension care entitlements
are not able to provide a compensation for care-related cutbacks in working life. A
generally redistributive design of the pension system including basic or targeted
pension schemes, in contrast, appears as an effective measure to balance differences
in employment participation over the lifecourse.

KEY WORDS – employment history, retirement income, motherhood, pension
systems, lifecourse, SHARELIFE.

Introduction

In most European countries exists a significant gender gap in retirement
income (Burkevica et al. ; Tinios, Bettio and Betti ). The main
reason for the lower retirement income of women is that they shoulder
the main burden of care responsibilities throughout their lifecourses
(Ginn, Daly and Street ). Previous research on the wage penalty to
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motherhood has shown that child-care responsibilities are associated with
career interruptions, lower earnings and lower-status occupations (Budig
and England ; Dotti Sani ; Gash ; Waldfogel ).
According to the assumption of cumulative disadvantage over the lifecourse,
this wage penalty is likely to perpetuate into old age, leading to a reduction
in the later retirement income of mothers compared to women without chil-
dren (Crystal and Shea ; Crystal, Shea and Reyes ; Dewilde ).
Therefore, this study examines the gap in retirement income due to
motherhood that might stem from factors related to two areas. First,
mothers differ from non-mothers in their typical lifecourse configurations:
they have usually shorter durations in employment over their lifecourse, and
have a higher probability of working part-time and in lower-status jobs
(Abendroth, Huffman and Treas ; Gash ). Furthermore, they
are likely to be in marriages with a traditional labour arrangement and to
place reliance on their husbands’ pension income instead of investing in
their own. Therefore, the first range of explanatory factors for the possible
gap in retirement income is related to individual lifecourse developments.
Second, women with care responsibilities – despite generally increasing
rates of maternal employment – do not fulfil the norm of a continuous
career in standard employment, which is still the benchmark for achieving
a sufficient public pension income in the pension systems of most European
countries (Leisering ; Leitner ). However, pension systems in
Europe vary widely in the degree to which they compensate for care-
related career interruptions by means of redistributive elements or
pension care entitlements. Due to these differences, care interruptions
may matter for the retirement income of women in some countries, but
may be rather irrelevant in others.
Previous research on women’s retirement incomemainly focuses on a few

selected countries such as the United Kingdom and Germany (Dewilde
; Evandrou and Glaser ; Fasang, Aisenbrey and Schömann
; Frommert, Heien and Loose ; Sefton et al. ). Hence, the
effects of institutional characteristics have been analysed only with regard
to these specific countries. This study, therefore, aims to explore whether
and why motherhood is associated with lower incomes in later life for a
broader set of countries with diverse institutional arrangements and
female lifecourse structures. Individual life history data come from
SHARELIFE – the third wave of the Survey of Health, Ageing and
Retirement in Europe (SHARE) – for  European countries (Börsch-
Supan, Brandt and Schröder ; Schröder ). With regard to institu-
tional and structural factors, I focus on the extent to which national pension
systems balance interrupted careers and the degree of gender inequality in
working life. For the former dimension, a new indicator is developed to
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measure the generosity of pension care entitlements. The empirical analysis
proceeds in two steps: first, I analyse individual-level impact factors of
women’s retirement income related to care-giving, and the employment
and marital history; second, I examine how country-level characteristics
moderate these individual-level effects. To my knowledge, this is the first
study that examines the impact of motherhood on retirement income, com-
bining the analysis of individual lifecourse and country-level impact factors
for a large set of countries.
The article is organised as follows: the next section outlines results from

previous research on the individual and institutional determinants of
women’s retirement income. On this basis, hypotheses for the empirical
analysis are derived. The third section informs the reader about the data
source, the sample, the operationalisation of the micro- and macro-
variables, and provides details on the applied regression techniques. The
results are presented in the following section, and in the last section, I con-
clude and describe the implications as well as the limitations of the study.

Theory and previous research

Previous research shows that mothers on average face higher barriers to
achieving consistent careers and a high occupational status, and are more
likely to work in part-time jobs compared to childless women (Abendroth,
Huffman and Treas ; Gash ). Following the assumption of cumu-
lative (dis)advantage in lifecourse research, inequalities in the early or mid-
career phase will persist or even intensify over the lifecourse and accumulate
as a motherhood penalty in terms of lifetime earnings and final retirement
income (Crystal and Shea ; Crystal, Shea and Reyes ; Dewilde
). However, the effect of lifecourse characteristics on outcomes in
later life is dependent on the context and historical time (Elder,
Kirkpatrick Johnson and Crosnoe ). Welfare state institutions play a
key role here as they may compensate for disadvantages arising from care
responsibilities in two possible ways: first, through creating favourable con-
ditions for female employment and labour market participation of mothers
(Budig, Misra and Boeckmann ; Lewis ); and second, through
installing redistributive elements in national pension systems that work in
favour of those with incomplete contribution histories (Leitner ;
Möhring ). In this section, I will first expand on factors related to
women’s lifecourse and motherhood that may influence their retirement
income and then describe what role institutional and structural factors
play in compensating or intensifying these individual lifecourse factors.
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Individual level: lifecourse determinants

Previous research on the motherhood wage penalty in midlife shows that
motherhood and care-related career interruptions lead to a reduction in
the level of subsequent earnings that goes beyond the direct effect of
reduced working hours and persists even after women have completely
returned to full employment (Budig and England ; Waldfogel ).
However, regarding the question of whether and how these disadvantages
translate into old age, i.e. how lifecourse factors influence women’s retire-
ment income, previous results are inconsistent and highly dependent on
the countries selected. Dewilde () finds a negative effect for the
number of children on the retirement income of both men and women
in Belgium, but not in the United Kingdom. On the contrary, Sefton,
Evandrou and Falkingham () report a small negative effect of mother-
hood on the individual income of older women in Britain. Fasang,
Aisenbrey and Schömann () also find a negative relationship
between the number of children and retired women’s income in Britain,
but not in Germany, and this effect is cancelled out when the duration of
marriage is controlled for. The authors conclude that the negative effect
of motherhood in Britain might stem from the traditional division of
labour within married couples rather than representing a general mother-
hood penalty in retirement income. The results of Frommert, Heien and
Loose () for Germany again differ, showing that child care has a nega-
tive impact on the pension income of women, especially if it is related to
long periods of employment interruption or part-time work. To sum up, it
is likely that mothers do not achieve lower retirement incomes per se, but
rather as a consequence of disadvantages in previous labour market partici-
pation. Also, the negative effect of motherhood may partly arise from pur-
suing traditional role models within marriage, rather than directly from
having children. Accordingly, it can be assumed that the motherhood
penalty in retirement income vanishes when employment and marital
history characteristics are controlled for. These considerations lead me to
the formulation of the following two hypotheses:

. Hypothesis : The more children a woman has, the lower her retirement
income will be.

. Hypothesis : Considering factors related to employment and marital
histories will reduce the gap in retirement income between mothers
and non-mothers.

Previous studies on the wage penalty for motherhood have shown that the
negative effect persists even after controlling for career and job characteris-
tics as well as unobserved heterogeneity (Waldfogel ). Besides lower
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working hours or lower-status jobs, differences in wages and bonus pay-
ments play a role: mothers may achieve fewer promotions and pay rises
during their careers, and, as a consequence lower life-time earnings than
non-mothers. Therefore, even if mothers combine child care and paid
work, they may achieve fewer entitlements in earnings-related pension
systems than non-mothers. Accordingly, I add the following hypothesis on
the interaction effect of motherhood and employment:

. Hypothesis : Mothers benefit less from being employed throughout the
lifecourse than non-mothers.

Country level: institutional and structural determinants

As described above, institutional and structural characteristics from two
areas are relevant for women’s retirement income: first, women’s possibil-
ities to acquire pension rights and to accumulate savings during their
working life despite care responsibilities; and second, how pension
systems deal with non-standard employment histories typical for mothers
with parental leave periods. The first type of policy aims to avoid disadvan-
tages a priori through enabling mothers to combine care and work, and to
accumulate pension entitlements from their own employment. Policies
and regulations embedded in national pension systems, in contrast, may
compensate ex post for labour market disadvantages faced by mothers in
their previous career through scaling up insufficient entitlements
(Leisering ). These two types of policy are not mutually exclusive: in
fact, most countries inhibit some form of work–family policies in order to
foster maternal employment as well as redistributive elements in the
pension system to compensate for absences due to care provision.
However, countries differ in the relative weight they put on either of
these policy strategies. In this section, I will elaborate on relevant country-
level factors, starting with regulations within national pension systems,
followed by aspects of gender equality in working life and mothers’ oppor-
tunities to participate in paid work.

The pension system

As the vast majority of European pensioners is dependent on public pen-
sions, the design of national pension systems has a large impact on their
financial wellbeing (Organisation for Economic Co-operation and
Development (OECD) ). The rules and regulations inherent in
national pension systems are related to normative assumptions about life-
courses, employment relationships and gender roles. This is most evident
in the fact that the majority of European pension systems define the ideal
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of an uninterrupted career in standard full-time employment as the bench-
mark in their pension calculation, and as a result, discriminate against those
with care-related interruptions (Frericks, Maier and de Graaf ;
Leisering ; Leitner ). However, countries in Europe vary in how
strong the link of contributions and benefits is in the national pension
system. The concept of pension tiers serves to assess the situation of indivi-
duals with non-standard careers. Based on this concept, pension benefits are
differentiated according to the degree to which they are dependent on their
previous employment history and/or personal savings. The first tier com-
prises pensions that are not dependent on the working history and are
either universal or means-tested; the second tier consists of earnings-
related pensions that link the benefit level to individuals’ previous contribu-
tions and duration of employment (mostly defined-benefit); finally,
defined-contribution pensions into an individual account constitute the
third tier (Immergut and Anderson ; Möhring ). Individuals
with non-standard careers have the most favourable position in systems
with a high relevance of the first tier, while they are disadvantaged in
systems in which the second tier provides the main income. This applies
even more to private defined-contribution pension schemes of the third
tier because these require steady investment throughout the lifecourse and
mostly do not compensate for periods without contributions (OECD ).
Based on the concept of pension tiers, a first important characteristic of

pension systems to assess the situation of individuals with non-standard
careers is the existence and design of redistributive elements in the first
tier and their relative importance vis-à-vis the second tier. Against this back-
ground, two main types of pension system in Europe can be distinguished.
While in the majority of European pension systems, earnings-related
pension benefits of the second tier are predominant, in some European
countries, such as the Netherlands and Denmark, basic pensions with a
flat-rate benefit for the whole residential population of the first pension
tier are the main source of pension income. The latter are mostly multi-
pillar systems that comprise a basic pension and mandatory or – due to
the high coverage – quasi-mandatory occupational pension schemes
(Ebbinghaus and Neugschwender ). In countries with predominantly
public earnings-related pensions, the coverage of occupational pension
schemes is typically much lower. Table  includes a short description of
the overall design of national pension systems and the types of first tier
scheme. Historically, multi-pillar universal pension systems have mostly
evolved in Northern European countries with a traditionally high female
labour market participation, whereas countries with a dominant earnings-
related tier mostly also feature lower rates of female employment.
However, the Netherlands represents an exception with a universal
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pension system and only low to medium female employment rates through-
out the th century (Visser ).
Besides this general structure of the pension system, further redistributive

elements that are integrated in the second earnings-related tier are relevant
for mothers with interrupted contribution histories. Leitner () points
out that the minimum number of contribution years required to be eligible
for pension benefits is crucial: if pension benefits are only granted for those
with long contributory histories, mothers with parental leave periods are disad-
vantaged. Furthermore, pension care entitlements are important for mothers’
retirement income. These entitlements are granted for parenthood and
periods of care leave and aim to compensate for income loss due to career
interruptions in earnings-related pension systems (Burkevica et al. ;
Horstmann and Hüllsman ). Finally, the general generosity of pension
benefits plays a role as especially those with few entitlements and savings as
a consequence of interrupted employment histories will suffer from insuffi-
cient public pension benefits (OECD ). Based on these considerations,
four elements of national pension systems can be identified as being of high
relevance for the compensation of non-standard and interrupted careers:
(a) the general degree of redistribution in the pension system as indicated
by the design of the first tier; (b) the minimum number of contribution
years to be eligible for public pension benefits; (c) the design of pension
care entitlements integrated in the second tier; and (d) the overall generosity
of pension benefits in the first and second tier.

Redistribution. The design and the relevance of the first pension tier show
how much a country’s pension system redistributes in favour of those with

T A B L E  . Overview of national pension systems (situation in )

Country General structure and first-tier design

Austria Earnings-related public scheme with targeted pension
Belgium Earnings-related public scheme with minimum pension
Czech Republic Public pension scheme with basic and earnings-related pension
Denmark Multi-pillar system with public basic pension scheme
France Multi-pillar system with targeted pension
Germany Earnings-related public scheme, social assistance safety net
Italy Earnings-related public scheme, social assistance safety net
Poland Earnings-related public scheme with minimum pension
Spain Earnings-related public scheme with minimum pension
Sweden Earnings-related public scheme with targeted pension
Switzerland Multi-pillar system with targeted pension
The Netherlands Multi-pillar system with public basic pension scheme

Sources: Organisation for Economic Co-operation and Development (OECD) (, );
Queisser and Whitehouse ().
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incomplete careers. Three different types of first tier design can be distin-
guished in addition to systems without a first tier: basic, targeted and
minimum pensions. According to Queisser and Whitehouse (), a
pension system is most redistributive if it comprises a universal basic
pension scheme without requirements related to employment history.
These schemes are typically residence-based. Targeted pension schemes
are similar, however, they are means-tested. A lower degree of redistribution
is present in minimum pension schemes, which additionally require a
minimum number of contribution years in the earnings-related scheme of
the second tier. The least redistributive are national pension systems
without specific first-tier pensions. Here retirees have to rely on general
social assistance schemes that are characterised by a typically more
restricted eligibility and lower benefits (OECD ; Queisser and
Whitehouse ).

Minimum contribution years. All national pension systems in Europe, apart
from the residence-based Dutch and Danish basic pension schemes, require
a minimum number of contributory years before citizens are eligible for
public pension benefits. The necessary period of contributions varies
between three months in France to be eligible for a partial pension and
 years in Austria and the Czech Republic (US Social Security
Administration ). Systems requiring long contribution histories will dis-
criminate against mothers with unsteady working careers (Leitner ).

Pension care entitlements. Specific entitlements to credit parenthood and
child care are integrated in the second tier of all predominantly earnings-
related national pension systems in Europe. These entitlements are
granted for parenthood and/or periods of child care and aim to compen-
sate for care-related career interruptions through improving the recogni-
tion of such non-contributory periods (Horstmann and Hüllsman ).
The design of pension care entitlements varies between countries not
only with regard to the level of these entitlements, but also whether they
are universal for all parents or dependent on further requirements (see
Appendix Table A). For example, if care entitlements are only granted
for care leave periods, they might produce incentives for long employment
interruptions or even complete withdrawal that are then adverse for
mothers’ retirement income in the long run. However, it is unlikely that
the long-term prospect of a certain pension benefit does have an effect
on women’s employment behaviour when they are younger (Haan and
Thiemann ). In some countries, pension care entitlements are
further accompanied by regulations aimed at upgrading reduced contribu-
tions from part-time employment as result of care obligations.
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Consequently, depending on their actual design, pension care entitlements
may in fact compensate for mothers’ lower pension contributions due to
interrupted employment histories or part-time work. However, the exist-
ence and generosity of pension care entitlements does not necessarily indi-
cate how strongly the pension system as a whole redistributes in favour of
persons with care-related career interruptions. Care entitlements are
increasingly important the more the pension system is earnings-related,
while they are not required in pension systems that comprise universal
residence-based benefits, as in the Netherlands or Denmark.

Generosity and coverage of public and private pensions. Private insurances or
savings schemes typically have a much lower coverage among women com-
pared to men and among lower-income compared to higher-income groups
(Bettio, Tinios and Betti ). These groups are therefore more depend-
ent on sufficient public pension benefits to achieve an adequate living stand-
ard in old age. Especially individuals with incomplete contribution histories,
such as mothers with parental leave periods, are negatively affected if pen-
sions are privatised and responsibility for later-life income is individualised.
However, mandatory and quasi-mandatory occupational schemes differ
from that: as they have a high coverage of all groups of the workforce includ-
ing part-time employees, they may benefit mothers’ pension income
(Ebbinghaus and Neugschwender ).
These considerations on the role of pension systems for women’s retire-

ment income can be summarised in the following hypotheses:

. Hypothesis a: The more the national pension systems balance inter-
rupted careers through a high degree of general redistribution, low eligi-
bility requirements, pension care entitlements, a high general generosity
of pension benefits and private provision organised as mandatory or
quasi-mandatory occupational rather than voluntary personal pension
schemes, the smaller the motherhood penalty in retirement income
will be.

. Hypothesis b: Among these characteristics of pension systems, the
general degree of redistribution will be most relevant for the compensa-
tion of the motherhood penalty in the retirement income.

Gender equality in the labour market and maternal employment

In addition to the pension system, labour market and family policies have an
impact on the motherhood penalty in retirement income. As research on
the wage penalty on motherhood in mid-life has shown, gender inequality
in the labour market and work–family policies that support the
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reconciliation of work and child care are crucial factors affecting women’s
employment opportunities (Boeckmann, Misra and Budig ; Dotti Sani
; Gash ). For the later retirement income, policies that support
the equal participation in paid work of men and women and the employ-
ment possibilities for mothers are important because they influence
women’s chances to accumulate pension entitlements and savings through-
out the lifecourse. Indeed, previous research for Britain and Germany has
shown that policies fostering female employment, like public day-care, are
more beneficial for their later retirement income than policies focused
on income compensation for families, such as child allowances (Fasang,
Aisenbrey and Schömann ). For the birth cohorts of women who are
now in retirement, it is not the current state of family policies which is
important, but rather the development of women’s possibilities to partici-
pate in the labour market throughout the second half of the th
century. These have been influenced by the expansion of welfare states
and economic development, especially with regard to the formation of
the service sector, and by the presence of traditional gender norms.
Countries with an early expansion of welfare services and the public
service sector provide more possibilities for female employment than
largely rural or industrial countries (Möhring ). Furthermore, the
strength of the male breadwinner model in a country influences women’s
employment chances, especially with respect to the possibilities for combin-
ing care and paid work (Lewis ). Accordingly, a final hypothesis is
formulated on the impact of lifecourse-relevant policies on women’s retire-
ment income:

. Hypothesis : The lower the level of gender inequality in the labour
market and the higher the employment participation of mothers has
been in a country, the smaller the motherhood penalty in retirement
income will be.

Figure  illustrates the hypotheses for the individual and institutional char-
acteristics and their impact on women’s retirement income.

Data and methods

The empirical analysis is based on data from the SHARE Waves  and 

(/, Release ..) and employment and family history information
from SHARELIFE (Wave , /, Release ; Börsch-Supan, Brandt
and Schröder ; Schröder ). SHARELIFE comprises information
on employment and family histories. The analysis sample consists of ,
women who were not active in the labour force and who were aged

Motherhood and retirement income in Europe

https://doi.org/10.1017/S0144686X17000812 Published online by Cambridge University Press

https://doi.org/10.1017/S0144686X17000812


between  and  years old at the time of the interview, hence born
between  and , and reaching retirement age throughout the
s and s. The sample comprises Austria, Belgium, Czech Republic,
Denmark, France, Germany (East), Germany (West), Italy, The Netherlands,
Poland, Spain, Sweden and Switzerland.

Operationalisation of individual-level variables

The dependent variable of the empirical analysis is women’s individual
annual net income including statutory, occupational and private pension
benefits, widow pensions, and social assistance payments. In line with previ-
ous research, the dependent variable is denoted as ‘retirement income’ as
the main income source of the sample members are pension benefits
(Fasang, Aisenbrey and Schömann ). Incomes are adjusted with the
purchasing power parity and logarithmised with values of zero set to the
minimum income in the sample. The multiple imputations provided by
SHARE are used and analysed with the Stata mi-module (Christelis ;
Stata Corp. ).
The main individual-level explanatory variable is the number of children,

where values higher than six have been recoded to six (this applies to .
per cent of women in the sample). The individual employment history
is described with three variables: the total number of years a woman
was employed between ages  and ; thereof the percentage share of

Figure . Theoretical framework and hypotheses.
Note: H–H: Hypotheses –. Dashed lines represent hypotheses on interaction effects.
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part-time employment; and a woman’s occupational status operationalised
on the basis of the International Socio-Economic Index of Occupational
Status (ISEI; Ganzeboom and Treiman ). The two-digit ISEI code of
each job was summarised to the mean over the career prior to retirement
and set to zero for women who were never employed. Marital history is
described with the sum of years a woman was married between ages 

and . The lifecourse factors span the period from , when the
oldest sample members were  years old, to , when the youngest
members became  years old.
As control, a variable indicating marital status at the time of the interview

(remarried, divorced, widowed or never married; married as reference cat-
egory) and a dummy variable for the birth cohorts – are included.
Furthermore, educational status is operationalised according to the
International Standard Classification of Education (ISCED) in three cat-
egories: ISCED levels – indicates a low, levels – a medium and levels
– a high educational level. Appendix Table A includes the sample statis-
tics for all individual-level explanatory variables.

Operationalisation of country-level indicators

Redistribution in the pension system. In order to operationalise the degree of
redistribution of national pension systems, I rely on a classification provided
by Queisser and Whitehouse () that addresses the design of the first
pension tier. Universal basic pension schemes are classified as most redis-
tributive, followed by targeted pension schemes with an income test. First-
tier pension schemes that additionally require a minimum number of
contribution years (‘minimum pensions’) are less redistributive followed
by pension systems without a non-earnings-related tier (Queisser and
Whitehouse ). The more redistributive the design of the first
pension tier is, the higher is the indicator for redistribution in the
pension system.

Minimum contribution years. The sources for the minimum contribution
years in national pension systems include Leitner (), OECD ()
and the US Social Security Administration (). The values refer to the
number of years of contributions to an earnings-related public pension
scheme that are necessary to be eligible for benefits. Denmark and the
Netherlands are assigned the value of zero as their main pension schemes
are residence-based. For some countries, such as France and Switzerland,
individuals are entitled to partial pensions after a very low number of
required contribution years. Where applicable, these values were taken
into account.
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Pension care entitlements. In order to operationalise the design of pension
care entitlements, a new indicator is developed based on an assessment of
the four dimensions of universality, calculation method, level and upgrad-
ing of part-time employment (see the detailed description in the
Appendix and Appendix Table A). The higher the values of this indicator
are, the more extensive compensation the systems provide for motherhood,
meaning that their eligibility is universal for all mothers and their value
equals or comes close to contributions from paid employment.

Pension replacement rate. This indicator is provided by the OECD ()
and reflects the generosity of public pension benefits, also including manda-
tory and quasi-mandatory occupational pension schemes. It represents the
retirement income of a ‘median earner’, who had average earnings over
a full working career, as a percentage of their previous earnings.

Relevance of occupational and personal pension schemes. This indicator is
calculated based on information on the coverage of various types of occupa-
tional and personal pension schemes from the OECD (). National
pension systems were first allocated to four groups: (a) systems with a gen-
erally low coverage (below %) of occupational or personal pensions
(Austria, Spain, France, Italy); (b) systems with a high significance of volun-
tary occupational and/or personal pensions (Belgium, Czech Republic,
Germany); (c) countries with mandatory or quasi-mandatory occupational
schemes (Switzerland, Denmark, The Netherlands, Sweden); (d) countries
with mandatory or quasi-mandatory personal schemes (Poland). These cat-
egories were then summarised into a binary variable indicating whether a
country has a high coverage of mandatory or quasi-mandatory occupational
schemes.

Labour market – female and maternal employment. In order to operational-
ise the degree of gender equality on the labour market and mothers’
employment chances, two indicators based on SHARELIFE data are gener-
ated. The advantage of this procedure is that these indicators refer to the
timespan between  and  that is of relevance for the birth
cohorts considered in this study. The indicator on female employment is cal-
culated with women’s employment rate as a percentage share of men’s
employment rate. A similar indicator on maternal employment is calculated
relating the maternal employment rate to the employment rate of
non-mothers. For both indicators higher values reflect higher female and
maternal employment, respectively. Table  includes an overview of all
country-level indicators along with the sample mean value of the dependent
variable and a brief description of the national pension system.
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T A B L E  . Country means of the dependent variable and values of macro-indicators

Country

Mean log
retirement
income (PPP)

Pension system Labour market

Degree of
redistribution

Minimum
contribution
years

Care
entitlements

Replacement
rate

(Quasi-)mandatory
occupational
pensions

Female
employment

Maternal
employment

Austria .   . .  . .
Belgium .    .  . .
Czech Republic .    .  . .
Denmark .    .  . .
France .  .  .  . .
Germany (East) .   . .  . .
Germany (West) .   . .  . .
Italy .    .  . .
Poland .    .  . .
Spain .    .  . .
Sweden .    .  . .
Switzerland .   . .  . .
The Netherlands .    .  . .

Notes: . The generation of the indicator for care entitlements is described in the Appendix and Table A.. . Employment rate of women throughout the
age span – years as a percentage of the rate of men. . Employment rate of mothers throughout the age span – years as a percentage of the rate
of non-mothers. PPP: purchasing power parity.
Sources: Leitner (); Organisation for Economic Co-operation and Development (, ); Queisser and Whitehouse (); US Social Security
Administration (); own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,  and SHARELIFE (Wave ).
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Method

The main theoretical focus of this analysis lies on the interplay of individual-
level characteristics and country-level factors. These micro–macro linkages
are estimated by means of regression models with cross-level interaction
effects. In order to account for the nested structure of the data as well as
the small number of macro-level units, country fixed-effects models are
used instead of random-effects multi-level models (Bryan and Jenkins
; Hox ; Maas and Hox ). These regression models are appro-
priate for data-sets with a small number of macro-level units (N < ) since
they control for the residual variance on the country level (Allison ).
The equation for this kind of model is:

yij ¼ γ0þβ1x1ij þ . . .þβkxkij þγl zj x1ij þ α1uj1þ . . .þαN�1ujN�1
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

fixed part

þ eij
|{z}

random part

where yij is the individual-level outcome of observation i in country j; γ is the
intercept over all countries; βk xkij is the estimator of individual-level variable
number k of observation i in country j; γl zlj xij is the estimator of cross-
level interaction of country-level variable zj and individual-level variable
xij; α uj +… + αn− ujn− are the fixed effects for the N−  countries;
and eij is the residual variance for observation i within country j.

Results

In the following, I present the results on the retirement income of women
focusing first on individual-level explanatory factors and then turning to
country differences and the interplay of country-level factors with individual
lifecourse characteristics. All models control for unobserved heterogeneity
on the country level as described above.

Individual determinants

Table  shows the regression results of the country fixed-effects models for
the retirement income of women age – years. Model  comprises the
variable for the number of children and the socio-demographic control vari-
ables; employment and marital history factors are added in Models  and ;
Model  additionally includes interaction effects of the number of children
with the employment history factors. Having children significantly reduces
the retirement income of women: each child is associated with a . reduc-
tion in the logarithmised retirement income (Model ). Women who were
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T A B L E  . Country fixed-effects regression models for women aged – years with logarithmised individual annual net
retirement income (purchasing power parity-adjusted) as dependent variable

Model  Model  Model  Model 

Number of children −.** (.) . (.) . (.) . (.)
Born before  .*** (.) .*** (.) .*** (.) .*** (.)
Educational level (Ref.: Low):
Medium .*** (.) . (.) . (.) . (.)
High .*** (.) . (.) . (.) . (.)

Family status (Ref.: Married):
Remarried .*** (.) .** (.) .** (.) .** (.)
Divorced .*** (.) .*** (.) .*** (.) .*** (.)
Widowed .*** (.) .*** (.) .*** (.) .*** (.)
Never married .*** (.) .*** (.) .*** (.) .*** (.)

Lifecourse indicators:
Years employed .*** (.) .*** (.) .*** (.)
Share of part-time employment −. (.) −. (.) −. (.)
Occupational status (ISEI, mean over career) .*** (.) .*** (.) .*** (.)
Years married . (.) . (.)

Interaction effects with number of children:
× Years in employment −.** (.)
× Share of part-time . (.)
× Occupational status . (.)
× Years married −. (.)

+Country dummies
Constant .*** (.) .*** (.) .*** (.) .*** (.)
N    
R . . . .
Adjusted R . . . .

Notes: Standard errors are given in parentheses. Ref.: reference category. ISEI: International Socio-Economic Index of Occupational Status.
Source: Own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,  and SHARELIFE (Wave ).
Significance levels: ** p < ., *** p < ..
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married at the point of the interview receive a significantly lower retirement
income than remarried, divorced, widowed and never-married women. The
highest income difference exists between never-married and married
women, but even remarried women achieve a significantly higher retire-
ment income than those who were continuously married. The educational
level has a positive effect: medium and higher-educated women receive a
significantly higher income than lower-educated women (Model ). In
Model  variables on the individual employment history are added. First
of all, the explanatory power increases considerably from an adjusted R

of . to . per cent, reflecting the high impact of factors related to
women’s employment history. The retirement income of women in
general is increased by . units of the logarithmised income for each
year in employment. A further increase is related to women’s occupational
status: the higher the mean occupational status over the career, the higher
the subsequent retirement income. The proportion of part-time employ-
ment has a negative albeit not significant effect on women’s retirement
income. After including variables on the individual employment history in
Model , the negative effect of the number of children becomes insignifi-
cant. Consequently, mothers’ lower retirement income is mainly a result
of their fewer years in employment and lower-status jobs throughout their
career. In Model , information on marital history is added. The duration
of marriage does not have a significant impact on the retirement income
in addition to the current marital status. To sum up, the individual-level
results support Hypotheses  and : the retirement income of women is
significantly reduced with each child, however, considering factors related
to employment diminishes the retirement income penalty to motherhood.
One additional result is noteworthy. After the inclusion of variables related
to employment history, the effect of educational status becomes not signifi-
cant. Consequently, for women their actual labour market participation has
a higher relevance to their retirement income than their initial educational
degree.
The estimations in Model  focus on the interaction of the number of

children with lifecourse factors relating to employment history. The nega-
tive interaction effect of the number of children and years in employment
shows that the positive career effect is significantly reduced for mothers.
Supporting the assumption formulated in Hypothesis , mothers’ retire-
ment income increases to a lesser extent with each additional year of
employment compared to non-mothers, however, this reduction is rather
small (Model ). For the two other employment history factors as well as
the number of years being married, the interaction effects are not signifi-
cant, indicating that the main effects are valid for all women irrespective
of their parenting history.
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Country differences

While the aim of the regressions so far was to describe individual-level deter-
minants of women’s retirement income controlling for country-level hetero-
geneity, the following estimations shedmore light on country differences. In
a first step, country-separated regression models are estimated to calculate
the motherhood penalty in the retirement income for each country.
Figure  comprises scatter plots showing the size and the significance of
the estimated reduction in the logarithmised retirement income per child
in each country in relation to macro-indicators. The plots depict the coeffi-
cient of the variable number of children from country-separated regression
models. Hollow scatter points indicate that the coefficient is not significant
in that respective country. Generally, the income penalty for motherhood is
not significant and small, or even reversed in the Scandinavian as well as the
former Socialist countries including Germany (East). The income gap is

Figure . Estimated reduction in log retirement income per child in each country in relation to
macro-indicators.
Notes: Calculation with country-separated regression models for the individual retirement
income (log) of women. The binary indicator for the relevance of mandatory occupational
pensions is not depicted. AT: Austria. BE: Belgium. CH: Switzerland. CZ: Czech Republic.
DE-East: Germany (East). DE-West: Germany (West). DK: Denmark. ES: Spain. FR: France. IT:
Italy. NL: The Netherlands. PL: Poland. SE: Sweden.
Source: Own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,
 and SHARELIFE (Wave ).
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also not significant in Germany (West) and the Netherlands. By far the
largest estimated reduction in the retirement income per child exists in
Italy; in addition, both Austria and Belgium show large gaps.
Regarding the values of the macro-indicators, the following picture

emerges. First of all, a clear link exists between the estimated motherhood
penalty in the retirement income and the degree of redistribution in the
pension system. More redistributive systems are accompanied by lower-
income differences, with the exception of Germany (East). The relationship
to the minimum required number of contribution years is less straightfor-
ward. While in some countries with low requirements, large income gaps
exist (e.g. Belgium and Switzerland), other countries feature small gaps
despite their high eligibility requirements (e.g. Poland and Czech
Republic). The relation of the motherhood penalty in retirement income
and the generosity of pension care entitlements is not consistent either.
Among the countries with rather generous entitlements, small (e.g.
Sweden) as well as large income penalties for motherhood can be found
(e.g. Belgium). Countries with less generous or even no entitlements also
feature low income differences (e.g. Denmark and the Netherlands). No
clear pattern can be found for the pension replacement rate: small retire-
ment income gaps between mothers and non-mothers exist in countries
with high replacement rates (e.g. Denmark and the Netherlands) as well
as in countries with low replacement rates (e.g. Poland). The relationship
between the two labour market-related macro-indicators and the mother-
hood penalty is less ambiguous: for both indicators the relationship is nega-
tive with larger income gaps in countries with higher gender inequality or a
higher differential between mothers and non-mothers in employment.
However, the Netherlands represent an exception. Here, the difference
in the employment participation between men and women is high, while
a retirement income penalty for motherhood does not exist.
Besides the link of the motherhood penalty in the retirement income and

the different country-level characteristics, the relationship of female
employment and the set-up of the national pension system are also of rele-
vance for women’s retirement income. High female and maternal employ-
ment rates exist especially in the Scandinavian and former Socialist
countries, whereas low rates can be found in the Southern European coun-
tries as well as in the Netherlands (see Table ). Within both groups of coun-
tries, however, a variety of different types of pension systems are in place.
Among countries with low female employment rates, systems with a low
(e.g. Italy) as well as a high level of redistribution (e.g. the Netherlands)
can be found; the same applies to the countries with high female and mater-
nal employment rates. Consequently, no clear pattern emerges with regard
to the link between pension systems and female employment.
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Institutional determinants

In order to examine further the relevance of institutional and structural
factors for mothers’ retirement income, cross-level interaction effects of
the individual-level variable number of children with the different country
indicators are integrated in the regression models step by step (basis is
Model  in Table ); the results are shown in Table . The interaction
effects with the degree of redistribution in the pension system, with
pension care entitlements, and with women’s and mothers’ employment
rates are significant. Therefore, the relationship of retirement income
and motherhood, as measured with the variable number of children, is
not universal within the country sample, but dependent on a country’s intu-
itional and structural characteristics with respect to the pension system
design and the labour market conditions for women and mothers. In the
remainder of the section, I will describe the results of the significant
cross-level interaction effects in detail.
The interaction effect of number of children and the degree of redistri-

bution in the pension system is positive, showing that redistributive
pension schemes partially compensate for the negative impact of mother-
hood on retirement income. The interaction effect of the number of chil-
dren and the generosity of pension care entitlements is negative: the
more generous these entitlements are in a country, the stronger the nega-
tive relationship between motherhood and retirement income. In countries

T A B L E  . Coefficients from linear country fixed-effects regression models on
log income for women aged – years, cross-level interaction effects (based
on Model , Table )

Main effect:
number of children

Cross-level
interaction effect

Pension system:
Degree of redistribution −.* (.) .** (.)
Minimum contribution years . (.) −. (.)
Pension care entitlements .* (.) −.* (.)
Replacement rate −. (.) . (.)
(Quasi-)mandatory occupational pensions −. (.) .** (.)

Labour market:
Female employment −.* (.) .* (.)
Maternal employment −. (.) .* (.)

Notes: Cluster-robust standard errors are given in parentheses. Control variables are as in
Model  (Table ).
Source: Own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,
 and SHARELIFE (Wave ).
Significance levels: * p < ., ** p < ..
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with mandatory or quasi-mandatory occupational pension schemes, the gap
in pension income between mothers and non-mothers is significantly lower
than in countries without such schemes. Both indicators reflecting gender
inequalities in the labour market show the expected impact: the positive
interaction effects indicate that the higher the female and the maternal
employment participation, respectively, the less intense the negative effect
of motherhood on retirement income. The indicators for the minimum
contribution years and for the pension replacement rate are not significant.
Figure  includes a graphical depiction of the cross-level interaction

effects. For different values of the macro-indicators with significant inter-
action effects, the estimated percentage change in the logarithmised retire-
ment income per child is shown, holding all other variables in the regression
models at the sample mean. The largest differences are related to the
degree of redistribution in the pension system. Whereas in countries with
a highly redistributive pension system, a motherhood premium in retire-
ment income exists rather than a penalty, in countries with a low degree
of redistribution, mothers’ incomes are reduced by . per cent per
child. For the other macro-indicators, the effects are less pronounced.
Mothers’ retirement incomes are reduced by . per cent per child in coun-
tries with favourable care entitlements, whereas the reverse applies to coun-
tries where these entitlements are less beneficial or even non-existent. The

Figure . Estimated reduction in log retirement income per child for different values of the
macro-indicators.
Notes: Calculation of the predicted incomes based on the regression models in Table . occup.:
occupational.
Source: Own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,
 and SHARELIFE (Wave ).
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income increase associated with the existence of mandatory or quasi-man-
datory occupational pension schemes amounts to only . percentage
points per child. The two labour market indicators both show the same
pattern: in countries with low gender inequality in employment rates,
mothers even achieve a slightly higher retirement income than non-
mothers. The same applies to countries with a higher maternal employment
rate; however, the differences for both indicators are very small.
To sum up, the results on the relationship of pension system characteris-

tics and women’s retirement income are mixed. Most crucial for balancing
mothers’ interrupted careers is the general degree of redistribution in the
pension system. The reverse applies to pension care entitlements: these are
not associated with a compensation, but rather go along with an intensifica-
tion of the motherhood penalty in the retirement income. Countries with
mandatory or quasi-mandatory occupational schemes exhibit a lower gap
between mothers’ and non-mothers’ retirement income, however, the dif-
ference is small. Therefore, Hypothesis a is refuted regarding pension
care entitlements, but clearly supported regarding the compensating
effect of redistributive pension system elements. Furthermore, Hypothesis
b on the high relevance of redistributive pension schemes is clearly sup-
ported. The general generosity of pension benefits as measured by the
replacement rate is not significantly related to mothers’ retirement
income. A reason for this might be that replacement rates refer to an artifi-
cial ‘median earner’ that does not reflect non-standard employment careers
which are typical for mothers (Möhring ).

Conclusion

The analysis of the individual and institutional determinants of mothers’ old
age income position has led to two central results. First, mothers benefit in
terms of their retirement income from continued or re-started labour
market activity; however, being employed pays off less for mothers than
for childless women. This means that incomplete or interrupted careers,
part-time work and lower-status jobs are not the only reason for mothers’
lower retirement income. Additional disadvantages may emerge from
wage discrimination and a lower likelihood of being promoted. Against
the background of demographic ageing this does not only apply to child
care, but also to the increasing number of women interrupting their
employment in order to provide informal care for older or frail relatives.
Second, the analysis of institutional factors has shown that generous
pension care entitlements are rather associated with more pronounced
income differences between mothers and non-mothers, than they are able
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to provide a compensation for parental leave periods. The only way in which
differences in employment participation over the lifecourse can be
balanced is a generally redistributive design of the pension system; this
means, the provision of sufficient benefits that are not dependent on
one’s employment history. This reflects that extensive care entitlements
are not required if universal access to sufficient pension benefits is granted –
then there is no need to compensate for mothers’ career interruptions.
Concerning individual determinants, a second interesting finding relates to

the relative importance of educational status and employment history: the
empirical results show that the impact of the working history exceeds that
of the initial educational degree, contrary to previous results for men
(Möhring ). Accordingly, for women the interdependencies between dif-
ferent lifecourse phases are more complex, more differentiated, and thus
more difficult to describe in terms of typical patterns and their outcome
than for men. Hence, the theoretical assumption of a highly interdependent
normal lifecourse is less suitable to understand women’s lifecourses. This also
becomes evident in the fact that the replacement rate as indicator for pension
generosity, which refers to the pension income of a ‘medium earner’ with a
standard career, does not play a role for women’s retirement income.
The analysis of institutional factors has shown that generous pension care

entitlements do not sufficiently compensate for cutbacks in the employment
career due to care obligations. These entitlements rather appear as a ‘fig leaf’
in countries where pension systems as a whole are strongly earnings-related.
Sweden is the only country which features both a universal basic pension
scheme and well-developed pension care entitlements. The general degree
of redistribution in the pension system and the gender inequality in
working histories are, by contrast, of high relevance for the later-life income
of mothers. The motherhood penalty in retirement income is significantly
lower if universal pension benefits, which guarantee an income independent
of the individual’s working history, exist in a country. The same applies to
countries with low gender inequality and high support for maternal employ-
ment in working life. This clearly expresses that a positive climate in favour
of female employment in general is also accompanied by lower inequality
between mothers and childless women.
For the combined effect of women’s lifecourse configurations and gender

inequality in a country, the results reveal a remarkable relationship. It
appears that women in more traditional countries who follow the predom-
inant norm of full-time housewife and mother are most penalised in terms
of their retirement income, whereas women in these countries who do not
follow this norm benefit in terms of their retirement income. By contrast, in
countries which are more oriented towards the dual-earner model, equality
in retirement income of women with different lifecourse configurations is
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much higher. Women here are not ‘penalised’ for the different life choices
they make and these less traditional countries actually provide better insti-
tutional compensation for family-centred lifecourses.
The interplay of the different macro-indicators can be further exem-

plified contrasting the situations in the Netherlands and Italy. Both coun-
tries had a high gender inequality in employment throughout the th
century, however, very differently designed pension systems. In the
Netherlands, gender inequality in employment histories is high due to
the high prevalence of part-time employment among women (Visser
). Pension care entitlements do not exist, however, the pension
system is strongly redistributive featuring a generous residence-based basic
pension. As a consequence, motherhood is not related to a lower personal
retirement income. In Italy, in contrast, the income reduction associated
with motherhood is the highest in the sample despite generous pension
care entitlements. Here, the degree of redistribution in the pension
system is low. Therefore, it can be concluded that slight increases in
pension care entitlements, as legislated in Germany in , are not appro-
priate to compensate adequately for the reduction in pension income due
to child care (Bach et al. ). On the contrary, the general conditions
favouring the reconciliation of work and family life need to be improved.
Furthermore, adequate universal basic or targeted pension schemes are
indispensable to avoid the general discrimination of care provision in earn-
ings-related pension systems.
The results have to be interpreted against the background of the limita-

tions of the study. First of all, the measure for occupational status provided
in the SHARELIFE life history data is not very detailed and information on
earnings throughout the career is not available. Therefore, some factors
possibly causing the income penalty to motherhood cannot be controlled
for. Due to the long time period covered by the life history data, accurate
measures for family policy are not available. This drawback is compensated
through the use of macro-indicators generated from SHARELIFE informa-
tion; however, these only represent approximations. Most importantly,
despite this examination of women’s retirement income covering more
countries than have been included in previous research, the number
of countries is still too low to apply standard multi-level regression
techniques.
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NOTES

 This paper uses data from SHARE Waves ,  and  (SHARELIFE) (DOIs:
./SHARE.w., ./SHARE.w., ./SHARE.w.);
see Börsch-Supan, Brandt and Schröder () for methodological details. The
SHARE data collection have been primarily funded by the European
Commission through FP (QLK-CT--), FP (SHARE-I: RII-CT-
-, COMPARE: CIT-CT--, SHARELIFE: CIT-CT--
) and FP (SHARE-PREP: No. , SHARE-LEAP: No. ,
SHARE M: No. ). Additional funding from the German Ministry of
Education and Research, the US National Institute on Aging (U_AG-
S, P_AG, P_AG, P_AG, R_AG, Y-AG-
-, IAG_BSR-, OGHA_-) and from various national funding
sources is gratefully acknowledged (see www.share-project.org).

 The mandatory personal scheme ‘Open Pension Funds’ in Poland was intro-
duced in  and applies to birth cohorts after  (OECD ). Thus, it
is not relevant to the retirees in the SHARELIFE sample.

Appendix

Generation of the pension care entitlements indicator

To measure the generosity of pension care entitlements (PCE), a new indi-
cator is developed. The regulations of each single country in the data
sample were evaluated with respect to the four dimensions universality, cal-
culation method, level and optional upgrading of part-time employment
(see Table A). The first dimension of universality reflects whether the enti-
tlements are granted generally for mothers irrespective of their employ-
ment behaviour, or whether they are conditional upon an employment
interruption. While in most countries PCE are a general reward for parent-
hood, in some countries they are only credited if the mother was indeed not
employed (Samek Lodovici, Crepaldi and Corsi ). Flexible calculation
methods exist in France and Sweden, where the most beneficial option is
chosen from a range of possibilities. The dimension ‘level of benefits’
refers to the duration of the career break that is accounted for (for coun-
tries with earnings-related benefits), or respectively the actual level of
credits in mean contribution years (for countries with flat-rate benefits).
Lastly, in some countries PCE include an upgrading of part-time

 Katja Möhring

https://doi.org/10.1017/S0144686X17000812 Published online by Cambridge University Press

http://www.share-project.org
https://doi.org/10.1017/S0144686X17000812


T A B L E A  . Sample statistics of the individual-level variables (unweighted)

Variable Mean SD Minimum Maximum

Individual annual retirement income (log) . . . .
Number of children . .  
Born before  . .  
Medium educational level . .  
High educational level . .  
Family status: remarried . .  
Family status: divorced . .  
Family status: widowed . .  
Family status: never married . .  
Years employed . .  
Share of part-time employment . .  
Occupational status (mean ISEI over career) . .  
Years married . .  

Notes: SD: standard deviation. ISEI: International Socio-Economic Index of Occupational Status.
Source: Own calculations from the Survey of Health, Ageing and Retirement in Europe Waves ,
 and SHARELIFE (Wave ).

T A B L E A  . The design of pension entitlements for parenthood and child
care in Europe

Dimension and description Value Countries

Universality:
Unconditional entitlements  Austria, Switzerland, Germany, Belgium,

France, Sweden, Poland
Only for employment interruption  Czech Republic, Spain, Italy

Calculation method:
Flat-rate  Austria, Switzerland, Germany, Poland
Earnings-related  Belgium, Czech Republic, Spain, Italy
Flexible or combination  Sweden, France

Level:
None or less than one year  Switzerland (before )
One to three year(s)  Austria (for women born before ),

Belgium, Germany, Italy, Poland, Spain,
France

More than three years  Austria (for women born as of ), Sweden,
Czech Republic, Switzerland (as of )

Upgrading of part-time employment:
Existing  Belgium, Germany (for children born as of

), Spain
Only for low-income parents  France, Italy
Not existing  Austria, Switzerland, Czech Republic,

Germany (for children born before ),
Poland, Sweden

Notes: Denmark and the Netherlands are assigned the value of . . For countries with earnings-
related benefits ‘Level’ corresponds to the duration of the career break that is accounted for; for
countries with flat-rate benefits it refers to the actual level of credits in mean contribution years.
Sources: Own compilation on the basis of Eidgenössische Kommission für Frauenfragen ();
Frericks, Maier and de Graaf (); Horstmann and Hüllsman (); Organisation for
Economic Co-operation and Development (); Samek Lodovici, Crepaldi and Corsi ().

Motherhood and retirement income in Europe

https://doi.org/10.1017/S0144686X17000812 Published online by Cambridge University Press

https://doi.org/10.1017/S0144686X17000812


employment in the pension calculation. In Germany, for example, mothers
who work part-time to care for children under  receive an upgrading of
these pension entitlements up to the mean wage (Horstmann and
Hüllsman ). These different dimensions of PCE are summarised to
one unique index by means of adding the assigned values (see Table A).
Variation over time due to policy reforms in some countries was taken
into account as far as they apply to the birth cohorts of women included
in the analysis sample. The most significant reform took place in
Switzerland. Whereas the country’s pension system did not incorporate
specific care credits until , the newly implemented regulations are by
far the most generous in the country sample.
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