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ABSTRACT

This study investigates the causal effect of fertility on female labour market outcomes in East and West Germany. We use twin
births as an exogenous variation for family size. Our results suggest a negative relationship between the number of children and

maternal labour market outcomes. However, this connection is significantly stronger in West Germany than in East Germany
for the second and third child. By the fourth child, the effects in the two parts of the country become more similar. Further
subgroup analyses suggest that these differences can be explained by regional institutional conditions, such as the availability of

public childcare facilities, and to a lesser extent by attitudes towards working mothers.

JEL Classification: D1, J13, J22, Z1

1 | Introduction

Although the labour force participation of women in OECD
countries has increased significantly in recent decades, working-
age men remain significantly more likely to be employed than
women (Fluchtmann and Patrini 2023). Despite similar levels of
education, gender gaps in wages and hours worked continue to
exist (Olivetti and Petrongolo 2016). Previous literature has
identified children as the main reason for these differences
(Kleven et al. 2019).

A negative correlation between motherhood and labour force
participation represents a challenge for ageing societies. As a
significant decline in the working population is expected in many
countries in the coming decades, fertility must remain high.
However, the potential to attract more mothers to the labour
market is very high (Hellwagner et al. 2022). This poses a dilemma
for policymakers because policies to increase fertility should not,
ceteris paribus, negatively affect maternal employment rates.
Therefore, a better understanding of the connection between
fertility and maternal labour market outcomes is important.

A major obstacle in the empirical analysis of this relationship is
reverse causality. On the one hand, children can negatively
affect female labour force participation by introducing con-
straints on labour market activity. On the other hand, mothers
may self-select into larger families if they are less inclined to
work or if their expected wage is low. The problem of identi-
fying causal effects is typically solved by natural experiments
that increase fertility. Several studies use the sex composition or
sex preference of the first two children as an instrument for
family size (J. Angrist and Evans 1998). Other studies use
miscarriage or infertility as exogenous variation (Agiiero and
Marks 2011; Ashcraft et al. 2013). Cultural components, such as
the fifth year of the Chinese lunar calendar (Vere 2008), or
political interventions, such as the two-child policy in China
(Wu 2022), are additional natural experiments that increase the
number of children. In Lundborg et al. (2017), IVF treatment
success is used as an exogenous variation for fertility. We apply
a classic approach by using twin births as an instrument for
exogenous variation in the number of children (Rosenzweig
and Wolpin 1980; Bronars and Grogger 1994; J. Angrist and
Evans 1998).
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The effect of fertility on female labour force participation is
usually large and negative in developed countries (Aaronson
et al. 2021). Studies from several countries, particularly those of
Western countries, have confirmed this relationship.1 However,
differences have also been identified. In a cross-country study,
Baranowska-Rataj and Matysiak (2016) demonstrate that the
magnitude of this relationship varies significantly among groups
of European countries. This raises the question of the drivers of
these heterogeneous effects.

A substantial proportion of the literature attributes this to the
different institutional frameworks in these countries. Specif-
ically, this encompasses family policy measures, such as
parental leave and the provision of state-subsidised childcare,
which facilitate the reconciliation of work and family life for
mothers (Boeckmann et al. 2015; Kremer 2007).

Another potential factor is the influence of social norms on
women's labour market activities. These norms are related to the
societal expectations concerning the roles and responsibilities of
men and women following the entry into parenthood. This
literature argues that traditional gender role attitudes contribute
to a more specialised division of labour among parents, which
reduces mothers’ employment and income (Pfau-Effinger 2012).
These gender norms vary significantly across different countries
(Kleven, Landais, Posch, et al. 2019).

The study of heterogeneous effects is especially interesting
when examining regions that have been shaped by different
political regimes. For instance, it has been demonstrated that
state socialist regimes have influenced both gender role atti-
tudes (Campa and Serafinelli 2019) and preferences for social
policy (Alesina and Fuchs-Schiindeln 2007). Due to the
complexity of welfare states, the variations in social norms
across regions within countries, and differences in economic
circumstances, comparisons between Western countries and
former socialist countries might be misleading.

Therefore, this study uses the unique historical setting of Ger-
many, which was divided into a socialist and Western country
for over 40 years. The family policies of the two countries
showed enormous differences, particularly regarding women's
employment. The German Democratic Republic (GDR) imple-
mented a series of policies with the objective of promoting the
employment of mothers. These policies included the expansion
of public childcare and the introduction of paid parental leave
(Trappe 1996). In contrast, the family policy of the Federal
Republic of Germany (FRP) was strongly driven by the male
breadwinner model, making it difficult for women to reconcile
work and family life (Mitzke 2010).

After the reunification of Germany in 1990, a complete integra-
tion of the institutions of the GDR into the FRG was implemented.
This also reflected the family policy. One exception was the pro-
vision of state-subsidised childcare for children under the age of
three, which remained significantly higher in East than in West
Germany. Furthermore, even after reunification, it can be
observed that egalitarian gender roles remain far more prevalent
in East Germany (Pfau-Effinger and Geissler 2002).

Our paper contributes to the literature on the influence of
children on maternal labour market outcomes in East and
West Germany (Jessen 2022; Collischon et al. 2020). Although
previous studies identify cultural differences between East and
West Germany as explanations for varying levels of child
penalties, they contribute little to answering the question of
how additional children affect the magnitude of the penalty
and whether heterogeneity also exists in this dimension across
the two regions. We contribute to this strand of literature by
adding the causal effect of the number of children on
maternal labour market outcomes. We show that differences
between East and West Germany are not only driven by the
transition into motherhood but also by heterogeneous effects
depending on the number of children. Such differentiation
allows for a more accurate understanding of how cultural and
institutional contexts influence the relationship between
fertility and female employment—an insight that is critical for
designing targeted policy interventions aimed at promoting
gender equality in the labour market. If cultural and institu-
tional conditions differ across the two regions, policymakers
may need to apply distinct instruments tailored to each
context.

Our analysis is based on a unique administrative dataset,
covering the whole universe of income taxpayers in Germany.
We find a negative relationship between family size and
maternal labour market outcomes in West and East Germany.
Our OLS estimates overstate this negative effect, which in-
dicates that women with lower inclination to work self-select
into larger families. However, the relationship between
fertility and maternal employment follows completely different
patterns in East and West Germany. The effect of having a
second or third child on a mother's employment is much
stronger in West Germany (9.5% and 10.2% respectively) than in
East Germany (1.6% and 3.0%, respectively). With the fourth
child, the two parts of the country become more similar. A
similar pattern emerges regarding the impact on maternal la-
bour income. Large differences are also evident in the sub-
analysis according to the degree of urbanisation. While
peripheral rural regions in West Germany show the strongest
effects (between 9.4 and 20.3%), no statistically significant re-
sults can be determined for East Germany. Another contribu-
tion of our paper is the investigation of the mechanisms of this
causal relationship by using information on the region around
the place of residence. The subgroup analysis conducted for
mothers with toddlers suggests that regional institutional con-
ditions, such as the public provision of childcare, may account
for a significant portion of the observed disparities between East
and West Germany. The prevailing social norms regarding
mothers’ employment in the immediate area have a smaller, but
still substantial effect.

The rest of the paper is organised as follows: the next section
provides background information on fertility and labour supply
of women in Germany, as well as an overview of the related
literature. Section 3 describes the data used and presents
descriptive statistics. Section 4 outlines our estimation strategy.
Our results are presented in Section 5. Section 6 summarises
and discusses our findings.
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2 | Background

2.1 | Fertility, Labour Supply and Local Childcare
Supply in East and West Germany

Even several decades after German reunification, substantial
disparities persist between East and West Germany in numerous
economic and social areas.” The differences in women's
employment are particularly striking. Overall, the women's
employment in Germany has increased significantly over the last
20 years. In 2002, it was only around 45%, but by 2018 it had
gradually increased to around 56%. However, as the left-hand side
of Figure 1 reveals, a persistently higher employment rate can be
observed in East Germany over the entire period. While at the
beginning of the observation period it was only around 3 pp
(percentage points) higher than in West Germany, by 2018 this
difference had increased to 5 pp. One explanation for the
observable differences could be the different fertility rates in East
and West Germany. The systemic upheaval in East Germany
associated with the reunification of Germany led to considerable
economic changes and uncertainties, which in turn led to a sig-
nificant decline in fertility rates in East Germany in the following
years (Witte and Wagner 1995). As can be seen from the right side
of Figure 1, the total fertility rate in East Germany in 2002 was
significantly lower at about 1.2 per woman than in West Germany
justunder 1.4 per woman. By 2008, the birth rate in East Germany
had equalised with that in West Germany and has since increased
at a steady rate in both parts. However, this convergence cannot
be observed in the employment rates.

The link between fertility and female employment rates alone
may be misleading, though, as the compatibility of family and
work is largely determined by the availability and costs of
childcare options. Traditionally, there have been significant
differences in the availability of (publicly provided) childcare
between East and West Germany. This particularly concerns the
availability of childcare places for children up to the age of
three. In 2018, the coverage rate for children under three years
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of age in East Germany was 51.5%. It was similarly high in
previous years. By contrast, childcare options for children under
three years old were poorly developed in West Germany until
2005. Following a legal change in 2008 (Kinderfoérderungsgesetz
—KiF6G?) that established a legal entitlement to a childcare
place for all children aged one to three, the coverage rates have
increased in West Germany. In 2018, the coverage rate in West
Germany was 29.4%, which is still around 22 pp lower than that
in East Germany. These differences between East and West
Germany are even more pronounced in full-time care (see
Supporting Information S1: Figure A.1.1). However, there are
no such differences in children between the ages of three and
six. Depending on age and federal state, care rates are often over
90% with only minor differences between federal states (Federal
Statistical Office 2022a).

Both public and private providers offer care places, which are
initially financed by municipalities. Only a small part of the
actual costs is passed on to parents by the respective munici-
palities, so that the places are heavily subsidised overall. Each
municipality has its own regulations for determining parental
contributions. However, systematic differences in the determi-
nation of contributions between municipalities in East and West
Germany cannot be identified.

The 1990s were characterised by strong economic uncertainty in
East Germany. Since about 2010, however, living conditions in
East and West Germany have become more similar. This is re-
flected in a stronger growth in productivity in East relative to
West Germany. Despite the fact that the unemployment rate in
East Germany was nearly double that of West Germany until
the mid-2000s, there has been a marked convergence since that
time (Krause 2019). Supporting Information S1: Figure A.1.2
shows a higher unemployment rate for women in East Germany
of 7.3% compared to 5.0% in West Germany in 2018. However,
the figure also makes it clear that areas within West Germany,
such as the Ruhr area in the West, can also be affected by higher
unemployment rates.
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FIGURE 1 | Fertility and female employment rate in East and West Germany. Own compilation based on Federal Statistical Office 2022b and
Bundesagentur Fiir Arbeit (BA) 2020. The total fertility rate is defined as the sum of age-specific fertility rates (based on women aged
15-49 years). The employment rate indicates the proportion of female employees aged 15 to 64 who are subject to social insurance contributions

in the female population of the same age.
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2.2 | Related Literature

There are several theoretical models that establish a connection
between the number of children and the labour supply of
mothers (Becker 1985; Mincer 1962). Most of these theoretical
models predict a negative relationship between fertility and
maternal labour market outcomes. Parenthood leads to
specialisation within the household (Becker 1985). Because of
the greater biological investment in children (e.g., breastfeeding
or pregnancy), women are more willing to invest time in
childcare, thereby reducing their labour supply (Becker 1991).

According to theoretical neoclassical models, however, the ef-
fect of fertility on maternal labour supply is less clear (see,
among others, Rensen and Sundstrom (2002) or Leibowitz
et al. (1992)). Here, a woman enters the labour market when her
full wage exceeds the reservation wage. In addition to the
market wage, the full wage also includes the opportunity costs
of not working and the expected impact on income due to the
decline in human capital caused by not working. The reserva-
tion wage, defined as the lowest wage at which the woman is
willing to work, is derived from the utility of time at home and
the value of home production. On the one hand, motherhood
increases the reservation wage because childcare is time-
intensive. On the other hand, children increase the demand
for market goods. Consequently, the effect of fertility on
mothers’ employment can be either positive or negative.
Because the care of small children is difficult to substitute, the
negative effects predominate in the child's first years of life.
Therefore, the effect of fertility on maternal labour market
outcomes would strongly depend on the earning potential and
the preferences regarding paid work. Furthermore, the impacts
may be heterogeneous depending on the institutional environ-
ment (e.g., the extent of publicly provided childcare), people's
social norms (attitudes towards working mothers) and economic
situation (number of jobs that allow work-family balance) in
the surrounding area.

The difference in maternal employment between West and East
Germany has been widely discussed in the economic literature
over the last 30 years. In spite of similar family policies for
reunified Germany as a whole since 1990, mothers in East
Germany show different behaviour with respect to employment
and the usage of childcare. These differences can also be
explained by cultural values and different family models (Pfau-
Effinger 2012). Previous studies find that people who grew up in
the GDR developed different social norms regarding the role of
mothers in the labour market (Campa and Serafinelli 2019;
Lippmann et al. 2020; Bauernschuster and Rainer 2012).

Lippmann et al. (2020) demonstrate that the so-called “male
breadwinner norm” has been altered by the institutions of the
GDR. According to their results, unlike their West German
counterparts, women in East Germany can have a higher income
than their husbands without increasing their risk of divorce or
being forced to compensate by working more hours at home or
leaving the labour market. The role of children has been investi-
gated by Jessen (2022) and Collischon et al. (2020). Their findings
suggest that child penalties on labour market outcomes are
significantly greater for women in West Germany than in East
Germany, which they attribute to different social norms.

Socialist systems also affected preferences regarding social pol-
icy (Alesina and Fuchs-Schiindeln 2007). This could also explain
why, despite the GDR's full integration into the FRG's economic
and political system, differences between East and West in the
provision of public childcare and prevalence of public employ-
ment remained (Rosenfeld et al. 2004). Empirical studies (Baker
et al. 2008; Chhaochharia et al. 2021; Huber and Rolvering 2023)
show that the level of motherhood penalties is strongly influ-
enced by the childcare provision. Therefore, it can be assumed
that institutional framework conditions have contributed to the
higher employment of mothers in the East. These studies,
however, have not considered the heterogeneous effect of the
number of children. It is unclear whether the differences be-
tween East and West only arise when entering motherhood, or
whether these differences become more pronounced with each
additional child.

However, the causal effect of fertility on maternal labour market
outcomes is difficult to determine because both may be deter-
mined by similar factors. For example, family-oriented women
could self-select into motherhood, whereas career-oriented
women might have preferences for a smaller number of chil-
dren (Hakim 2003). In addition, there are other unobserved
characteristics, such as preference for leisure time, that influ-
ence women's fertility and work decisions. Any estimate that
does not control for all these variables would over- or under-
estimate the true effect. Following Rosenzweig and Wol-
pin (1980), many studies have therefore used twin births as a
natural experiment to examine the causal effect of the number
of children on maternal labour market outcomes. This can be
considered a good instrument because it increases the desired
number of children exogenously and is not correlated with
personal characteristics.* Different authors have challenged this
approach recently by arguing against the exogeneity of the in-
strument due to possible correlation with mother's health
(Farbmacher et al. 2018; Bhalotra and Clarke 2019). Various
studies on industrialised countries with this exogenous variation
find a negative relationship between fertility and female labour
supply (see Supporting Information S1: Table A.1.1).

Most studies refer to only one country. A notable exception is
the study by Baranowska-Rataj and Matysiak (2016), which
investigates the effect of fertility on female employment for
various European country groups. The magnitude of the effect
varies between these groups: Only in Nordic countries and
Central and Eastern Europe (CEE), no statistically significant
effect can be determined. The strongest effect was found in
Anglo-Saxon and southern European countries, followed by
western-French and other Western countries.

The twin instrument can only examine the question of how an
additional child affects women's labour market outcomes (the
intensive fertility margin), but not the effect of entering moth-
erhood (the extensive fertility margin). Lundborg et al. (2017)
use a dataset of IVF-treated women in Denmark to estimate the
causal relationship of childbearing on labour market outcomes.
The paper applies an instrumental variable approach by using
the success at the first in-vitro-fertilisation (IVF) treatment of
childless women with embryo implants as their instrument.
Their estimates suggest that the effects are substantially stronger
at the extensive margin compared to the intensive margin.
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3 | Data and Descriptive Statistics

Our analysis of the effects of family size on maternal labour
market outcomes in Germany is based on several data sources.
The main source of information is individual tax return data for
2018. This data is supplemented by regional information on the
availability of childcare services as well as information on
regional gender norms. We use the full sample of the German
income tax statistics (Federal Statistical Office 2019b) which
collects data from the universe of all income taxpayers in Ger-
many. The cross-sectional dataset contains information on
about 29.3 million taxpayers who filed a tax return. In this
dataset, more than 800 variables are included on different kinds
of (taxable) incomes, allowances used, and other information
needed to compute the final tax liability of each taxpayer.

The use of administrative tax data contrasts with most empirical
studies examining the causal relationship between fertility and
maternal labour market outcomes, which use either survey or
census data. Using tax data offers at least two advantages. First,
tax data provides highly reliable and detailed figures on different
incomes, which is not always the case with other data.’
Furthermore, survey data may exhibit bias, either by mis-
reporting actual income or failing to report it at all. This can
particularly affect the income level reported by women in
household surveys. Using Swiss data combining survey and
administrative information, Roth and Slotwinski (2020) show
that women's incomes are systematically underreported when
their actual income exceeds that of their male partner. Second,
the large number of observations allows us to conduct our an-
alyses on heterogeneous subgroups of the population. Our
identification strategy ideally needs a large number of obser-
vations with twin births—a relatively rare event. Compared to
census or survey data, which cover only a small portion of the
total population, the 29.3 million individual tax returns we use
represent a much broader database.®

However, the use of administrative tax data also comes with
disadvantages. One issue is the external validity of our results.
Households that are not obliged to file a tax return and do not
do so voluntarily are not included in our data. In about 80% of
corresponding cases, these are unmarried taxpayers with low
incomes who only pay payroll taxes (Federal Ministry of
Finance 2024). In addition, socioeconomic variables that are not
required for the calculation of taxes, such as education, occu-
pation and hours worked, are only available to a limited extent
in the data.

The present study focuses on married couples who are jointly
assessed for income tax purposes and have at least one child.”
Our dataset is restricted to women who are between the ages of
20 and 45 and who were at least 18 years old at the time of their
first birth. The oldest child has to be younger than 13 years.
The age limit of 13 years was chosen because previous litera-
ture shows that the effect of an additional child on maternal
labour supply vanishes when the child turns 13 (Bronars and
Grogger 1994; J. Angrist and Evans 1998). This restriction also
means that we consider a period with similar fertility rates in
East and West Germany. We further exclude families with foster
and step children, grandchildren and parents who receive or pay
maintenance payments.

The identification of twins is based on the year of their birth.®
We observe 68,278 twins, which corresponds to 1.94% of twins
in our data.® Our total sample size is approximately 2.07 million
observations, with 1.78 million from West Germany and 0.29
million from East Germany (see Table 1). Of these, more than
1.21 million have at least two children and around 225,000 have
at least three.

The employment rate of mothers in East and West Germany
varies within the whole sample, with 81.0% in East Germany
and 65.5% in West Germany (Table 1). A woman is considered
to be employed if her labour income is equal to or greater than
zero. We define labour income as income from employment.*°
In any case, the participation rate is lower than that of fathers,
which is around 90% for the full sample. This rate decreases
slightly with the number of children.

The average labour income for mothers in West Germany is
only €13,935 per year. In contrast, mothers in East Germany
have an average labour income of €19,819."' However, these
numbers are strongly driven by mothers who are not in
employment. When considering only those with positive in-
comes, the average labour income is €24.456 in East and €21.271
in West Germany. Differences can also be observed in the dis-
tribution of positive labour income (see Figure 2). Although
both distributions are right-skewed, the mode of the distribution
in East Germany lies at a higher income level compared to the
West. Moreover, the distribution in the East is more dispersed
and shifts further to the right, indicating a greater share of
women with higher labour incomes. In contrast, the West
German distribution is more concentrated at lower income
levels.

The average age of mothers at first birth is 28.77 years in East
Germany and 29.35 years in West Germany. On average,
mothers with at least two children had their first birth at the age
of 28 and 28.64, respectively.'? Information regarding the
regional availability of public childcare facilities and social
norms that are not included in tax data can be assigned to in-
dividual taxpayers based on their place of residence. Our data on
childcare availability includes care rates for all 294 German
counties and the three city states of Berlin, Bremen, and
Hamburg for the year 2018 (Federal Statistical Office 2019a).
The data allows us to distinguish between children in part-time
and full-time care (Supporting Information S1: Figure A.1.1).
We use the ifo Survey on Gender Norms to measure regional
gender norms. This representative opinion survey, which was
conducted in Germany in 2020, contains beliefs concerning
gender norms and parental labour market behaviour. The
dataset also includes regional identifiers (“Raumordnungsre-
gion”). The gender norms employed in our analysis are derived
from responses to two attitudinal questions concerning the role
of women with young children in the labour market: “A toddler
will certainly suffer if his or her mother works.” and “Mothers
whose children are not yet in school should reduce their working
hours.” These questions relate to attitudes towards the extent to
which caring for young children is the primary responsibility of
mothers. The first statement refers to the extensive margin of
maternal labour supply, whereas the second refers to the
intensive margin. There are major differences between East and
West German regions (Supporting Information S1: Figure
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TABLE 1 | Descriptive statistics from tax data.

At least two At least three
At least one child children children
Variables East West East West East West
Number of children 1.678 1.720 2.186 2.217 3.150 3.154
(0.680)  (0.706)  (0.455)  (0.487)  (0.418)  (0.424)
Age of youngest child (years) 3.929 3.542 3.539 3.497 2.473 2.592
(3.131)  (3.038)  (2.700)  (2.770) (2157)  (2.235)
Age of mother at first birth (years) 28.770 29.350 28.000 28.640 26.850 27.210
(4.122)  (4.336)  (3.882)  (4.132) (3.938)  (4.142)
Family has twins at 1st birth 0.023 0.022 — — — —
(0.150) (0.147)
Family has twins at 2nd birth — — 0.015 0.016 — —
(0.121) (0.125)
Family has twins at 3rd birth — — — — 0.013 0.013
(0.111) (0.112)
Labour income of mother (in €) 19,819 13,935 19,497 12,672 14,545 8507

(19,043) (18,672) (19,111) (18,346)  (18,579)  (16,727)
Income from labour and business activity of mother (in €) 21,740 15,550 21,590 14,527 16,967 10,771
(42,084)  (49,009) (24,952) (57,825) (26,932)  (48,839)

Mother is employed 0.810 0.655 0.797 0.615 0.665 0.455
(0.392)  (0.475)  (0.402)  (0.487)  (0.472)  (0.498)

Mother has income from business activity 0.081 0.076 0.087 0.084 0.099 0.091
(0.273)  (0.264)  (0.281)  (0.277)  (0.299)  (0.287)

Income from business activity of mother (in €) 1921 1616 2093 1855 2422 2264

(38,330)  (45458) (17,993) (54,879)  (20,814)  (45,982)
Income from labour and business activity of father (in €) 46,552 59,015 49,938 63,530 54,659 68,693
(85,155) (149,089) (91,134) (176,516) (113,429) (322,654)

Age of mother (years) 35.020 35.070 35.600 35.820 35.760 35.830
(4.588) (4.900) (4.193) (4.488) (4.027) (4.304)
Age of father (years) 38.100 38.120 38.600 38.860 39.010 39.130
(5.990)  (6.134)  (5435)  (5.616)  (5.342)  (5.460)
Family unaffiliated with any religion 0.870 0.515 0.850 0.496 0.794 0.525
(0.337)  (0.500)  (0.357)  (0.500)  (0.405)  (0.499)
Father is employed 0.889 0.908 0.882 0.901 0.849 0.873
(0.315)  (0.289)  (0.322)  (0.299)  (0.358)  (0.333)
Father has income from business activity 0.192 0.208 0.209 0.232 0.259 0.271
(0.394)  (0.406)  (0.407)  (0.422)  (0.438)  (0.445)
Additional income of mother (in €) 238 317 263 370 333 489
(2976)  (3485)  (2930)  (3876) (2759) (5294)
Observations 286,193 1,783,365 163,648 1,054,595 26,460 198,638

Note: Standard deviations in parentheses. Income from business activity includes income from self-employment, business and agriculture and forestry. Additional income
includes income from capital, rental and leasing and other income. Family unaffiliated with any religion is a dummy, which is equal to one if both partners do not belong
to any religion and zero otherwise.

Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

A.2.3). While in West Germany 16.1% agree with the first there are also major differences within West Germany. In the

statement, it is only 9.6% in East Germany (second statement: city states and the northern federal states, approval is lower. The
17.6% in West Germany and 10.5% in East Germany). However, responses to the mirrored attitude questions regarding the role
6 Economics of Transition and Institutional Change, 2025
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FIGURE 2 | Distribution of positive female income in East and West Germany. The figure shows the distribution of positive female labour income
up to €100.000. For the other samples, see Supporting Information S1: Figures A.4 and A.5 in the Appendix. Source: Own computations based on

German income tax statistics 2018 (Federal Statistical Office 2019b).

of fathers in childcare indicate low approval ratings, with no
significant differences observed between East and West
Germany.

4 | Estimation Strategy

This study aims to identify the causal effect of family size on
maternal employment status and labour income. The OLS es-
timates may be biased because a greater desire to have children
may be associated with preferences regarding labour supply.
Therefore, we use twin births as our exogenous variation for
family size by applying a two-stage least squares (2SLS)
instrumental variable approach.

Using a pooled twin instrument (without taking birth order into
account) would lead to an oversampling of women with a higher
number of pregnancies and thus also of women with a higher
preference for a larger family size (Silles 2015). To adjust our
estimation for the connection between the occurrence of twin
births and the number of pregnancies, we use three different
instruments: twins at first, second and third birth. This allows
us to identify the causal effect at different parities.

According to Silles (2015), we estimate the following model for
the sample with at least k children:

i =Py +Bunt + By X + 6))

where y; is the variable of interest (mother's employment status or
labour income), X; is the vector of covariates, nf is the number of
children by individual i in the sample of mothers with at least k
children (k>1, k>2, k>3) and y; is the error term. Control
variables included in X; are age of mother, age of mother squared,
age of mother at first birth and age of youngest child.

The first stage is estimated according to the following equation:
k_
n; =ap+ 0(1[,']' + X + ¢, (2)

where ¢; is a dummy whether individual i had twins at jth birth/
parity j = 1, j = 2, j = 3). We use the instrument ¢; in the
sample with at least one child to measure the effect of the
second child, t; in the sample with at least two children to
measure the effect of the third child and ¢; in the sample with at
least three children to measure the effect of the fourth child. ¢; is
the error term.

For the instrument to be valid, it has to fulfil several conditions.
First, the causal effect of the instrument on the endogenous
treatment variable must be unequal zero on average. This means
that a twin birth has to be correlated with the number of children.
This hypothesis can be tested by the results of the first stage
estimation (Table 2). Having twins at first, second and third birth
is highly correlated with the number of children. The t- and
F-statistics demonstrate that the instrument is statistically sig-
nificant and not weak. The coefficient in the sample with at least
one child is larger in East (0.866) than that in West Germany
(0.840). In the sample with at least two children, the coefficients
are 0.926 in East Germany and 0.898 in West Germany. The
coefficients are similar in the sample with at least three children:
0.930 in East and 0.928 in West Germany. Compared to previous
studies, the magnitude of our estimates falls within the upper
range (see Supporting Information S1: Table A.1.1). However, it
should be noted that several of these estimates are not directly
comparable to ours because they often include older children. In
the long term, families have more time to adjust their fertility after
a twin birth, resulting in a smaller effect. Silles (2015), who applies
a similar restriction to that in this study, finds a considerably
smaller effect of 0.697 for the first birth. The effects of the sub-
sequent births, however, are more similar to our estimates.
Baranowska-Rataj and Matysiak (2016) find effects ranging from
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TABLE 2 | First stage results of IV-regression.

At least three

At least one child At least two children children
East West East West East West
Twins at first birth 0.866™** 0.840***
(0.003) (0.001)
Twins at second birth 0.926*** 0.898***
(0.007) (0.002)
Twins at third birth 0.930*** 0.928%**
(0.017) (0.006)
Observations 286,193 1,783,365 163,648 1,054,595 26,460 198,638
F-statistics on excluded instruments 74,866.714 402,994.318 19,874.970 134,234.468 3027.675 24,664.252
Kleibergen-Paap rk LM statistic 6467.057 38,356.411 2225.625 15,290.456 305.310 2346.040
Anderson-Rubin Waldtest 5.505 503.730 7.303 224.346 4.030 28.774
Partial R-squared 0.106 0.093 0.078 0.074 0.066 0.066

Note: Robust standard errors in parentheses. Control variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#¥p < 0.01, *p < 0.05, *p < 0.1.

0.61 to 0.80 for the first birth, depending on the country group.
These differences may be attributed to the use of survey data in
these studies, whereas the present study is based on a full sample
of the income tax statistics. Furthermore, our analysis only con-
siders married couples in which both spouses are the legal parents
to all children in the household.

Second, the instrument must be randomly assigned. The
increased utilisation of fertility treatments, particularly in in-
vitro-fertilisation (IVF), has resulted in a rise in twin births in
recent years, thereby challenging this assumption. If these treat-
ments are correlated with labour market outcomes, the negative
effect of fertility on women's labour market outcomes may be
overestimated. However, the study by Braakmann and Wild-
man (2016) additionally estimates models that control for fertility
treatments and finds only minor differences. Specific regulations
of German public health insurance might also mitigate this po-
tential bias.'® The use of IVF is not observable in our data. Table 1
shows a higher probability of twins at first birth. The average
values for the second and third births are closer to the natural
probability of having twins.** This suggests that IVF treatments
are used especially for the first birth. However, since the proba-
bility of twin births is similar in East and West Germany, we as-
sume that the proportion of IVF treatments is not systematically
different in East and West Germany.

In addition, there is a higher incidence of twin births for older
women. We address this concern by including age variables for
women in our empirical specification. Recent studies show that
twinning is also linked to maternal health (Bhalotra and
Clarke 2019). Because mothers of twins are healthier, the effect
of birth on their labour market outcomes may be smaller. This
would lead to an underestimation of the effects. Although the
randomness of twin births cannot be tested directly, we examine
whether twin births are independent of observable characteris-
tics. The descriptives (Supporting Information S1: Tables
A.2-A.4) show that despite small differences, twin births are
not systematically associated with variables such as religious

affiliation, urbanisation, or employment status of the father.
However, women who give birth to twins are on average older,
which reflects the positive association between twinning and
the woman's age.

Third, the so-called exclusion restriction must be fulfilled. This
states that the instrument may only influence the outcome
variable indirectly via its direct effect on the endogenous treat-
ment variable. Rosenzweig and Zhang (2009) argue that the
twin instrument may violate this exclusion restriction due to
their lower birth weight and infant survival rate. Therefore,
parents may decide to invest more time resources in twins than
in singletons, thus reducing their labour supply. If a twin birth
had a direct effect on maternal employment or labour income
that does not go through the indirect channel of the number of
children, this would be a violation of the exclusion restriction.
Rosenzweig and Zhang (2009) solve this potential problem by
including birth weight in their empirical specification. Unfor-
tunately, our tax data does not include information on birth
weight. However, Spiess and Dunkelberg (2009) find no statis-
tically significant impact of preterm births on mothers' labour
supply in Germany. Therefore, this issue may be negligible in
the German context. Additionally, there is no indication that
this potential issue affects East and West Germany systemati-
cally differently.'® Ultimately, the estimates must be interpreted
as a local average treatment effect (LATE) for the group of
compliers (J. D. Angrist et al. 1996). For compliers, a twin birth
leads to a higher number of children than originally planned.*®

5 | Results
5.1 | Main Results
The OLS estimates indicate a statistically significant negative

relationship between the number of children and employment
status for all samples (Table 3).!” In the sample with at least one
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TABLE 3 | Effect of an additional child on female employment.

OLS-estimation

IV-estimation

East West East West
At least one child
Number of children —0.092%** —0.101%** —0.013** —0.062%**
(0.002) (0.001) (0.005) (0.003)
% Effect 11.4% 15.4% 1.6% 9.5%
Adjusted R-squared 0.038 0.071 0.031 0.070
Observations 286,193 1,783,365 286,193 1,783,365
At least two children
Number of children —0.151%** —0.135%** —0.024%** —0.063***
(0.003) (0.001) (0.009) (0.004)
% Effect 18.9% 22.0% 3.0% 10.2%
Adjusted R-squared 0.057 0.091 0.042 0.087
Observations 163,648 1,054,595 163,648 1,054,595
At least three children
Number of children —0.191%** —0.118*** —0.057** —0.056%**
(0.007) (0.002) (0.028) (0.010)
% Effect 28.7% 25.9% 8.5% 12.2%
Adjusted R-squared 0.070 0.086 0.057 0.084
Observations 26,460 198,638 26,460 198,638

Note: Robust standard errors in parentheses. Control variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#5p < 0.01, ¥p < 0.05, *p < 0.1.

child, for example, the probability of employment for mothers
with another child in East Germany decreases by 9.2 pp (11.4%)
in East Germany and 10.1 pp (15.4%) in West Germany.
Although the coefficients from the IV estimations are substan-
tially smaller, they are all still statistically significant at the 1%
or 5% level. Accordingly, having an additional child decreases
the probability of being employed in the East by 1.3 pp (1.6%)
and in the West by 6.2 pp (9.5%). Similar differences between
OLS and IV estimates can be observed in all samples. Conse-
quently, our findings indicate that OLS may overestimate the
negative relationship caused by an endogenous fertility deci-
sion.'® Women with low labour market prospects may tend to
have more children and mothers who desire more children may
also prefer to reduce labour supply.

Furthermore, the estimates for the second parity also show
stronger effects in East Germany (6.3 pp or 10.2%) compared to
West Germany (2.4 pp or 2.0%). However, at the third parity, the
coefficients are very similar at 5.7 pp in West and 5.8 pp in East
Germany.*’

Compared with the findings of other studies, our results confirm
the negative impact of the number of children on maternal
employment in Western countries (see Supporting Information
S1: Table A.1.1). Our results are at the lower end of these
various estimates. Silles (2015), for example, finds for the second
child an effect of 8.7 pp for the UK. While Baranowska-Rataj
and Matysiak (2016) do not find statistically significant results
for Central East European countries, this is not the case for us.

Our estimation results for East Germany are considerably lower
than those for West Germany, but the effects are statistically
significant.

Interestingly, we observe smaller differences between the OLS
and IV estimates in East Germany for at least one and at least
two children. In line with Baranowska-Rataj and Maty-
siak (2016), we interpret this as evidence that selection effects
may be more pronounced in the East than in the West. This
pattern can be explained by differing normative and institu-
tional contexts between the two regions. In West Germany, the
male-breadwinner model has traditionally shaped maternal
employment behaviour, leading many women to withdraw—
fully or partially—from the labour market following child-
birth (Trappe and Rosenfeld 2000; Bauernschuster and
Rainer 2012). As a result, additional self-selection into moth-
erhood has a relatively limited marginal impact on labour
market outcomes.

In contrast, East Germany has historically followed a more
egalitarian family model, supported by institutions that facili-
tated high female labour force participation (Fuchs-Schiindeln
and Masella 2016). In this context, self-selection into higher
fertility is likely to reflect stronger unobserved heterogeneity,
leading to greater endogeneity bias in OLS estimates.

Within the sample of families with at least three children, the
differences between OLS and IV estimates in East and West
Germany are substantially smaller. This suggests that the
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previously discussed distinctions in labour market participation
and caregiving models between the two regions may no longer
apply in the same way once a certain number of children is
present. At higher levels of fertility, structural constraints and
personal preferences may converge, reducing the role of region-
specific selection effects.

The estimates in Table 4 also suggest a negative relationship
between the number of children and labour income. Even
though the coefficients from the OLS specification are larger
than those from IV, the differences are smaller than for the
employment probability estimates. This could indicate that self-
selection into larger families particularly influences the effect on
the extensive margin of female labour supply. For example,
according to the OLS coefficients, an additional child reduces
the labour income of mothers in West Germany by on average
€2297 (16.5%), whereas the IV results only imply a reduction on
average of €1758 (12.6%).

Looking at the results from the IV specification, we find
stronger effects for West Germany than for East Germany. For
women with at least one child, the effect is almost twice as large
at €1758 (12.6%) in West Germany compared to €907 (4.6%) in
East Germany. While the effect for West Germany is reduced at
higher parities, the opposite is the case for East Germany. The
effect of the second child is already €1386 (4.6%) and increases
to €1837 (7.1%) for the fourth child (only significant at the 10%
level). Thus, the nominal effect in East Germany is significantly
higher at the third parity than in West Germany (€1114 or

TABLE 4 | Effect of an additional child on female labour income.

13.1%) but has similar percentage effects due to different
average incomes.?’ However, the extent to which these results
are driven by the extensive margin of labour supply remains
unclear. Consequently, additional estimates were made with a
sample of women with positive income, with log labour income
serving as the dependent variable. It must be borne in mind that
the estimates for East and West Germany are only comparable
to a limited extent. This is due to the different employment rates
in the two regions, which are reflected in the number of ob-
servations (see Table 5). The estimates show that the labour
income of working mothers with at least one child decreases by
7.2% in the East and 8.6% in the West with an additional child.
For the third child, the decline is 4.4% in the East and 7.3% in
the West. No statistically significant effects were found for the
fourth child. These findings indicate that the effects for the first
two parities are still lower in East than in West Germany.
However, it appears that the estimates for labour income at the
third parity are purely driven by the extensive margin of labour

supply.

In short, the second and third child generally has a stronger
negative impact on maternal labour market outcomes in West
than in East Germany. This means that the differences between
East and West Germany in women's employment and labour
income, are not solely caused by entering parenthood, but are
also exacerbated by additional children. The effect decreases in
West Germany with the number of children, whereas the
opposite is the case in East Germany. As a result, the effects
even out with the fourth child.*

OLS-estimation

IV-estimation

East West East West
At least one child
Number of children —1334%** —2297%F* —9Q7*** —1758%**
(83) (31) (283) (116)
%-Effect 6.7% 16.5% 4.6% 12.6%
Adjusted R-squared 0.082 0.091 0.082 0.091
Observations 286,193 1,783,365 286,193 1,783,365
At least two children
Number of children —3558%** —2518%** —1386*** —1657***
(103) (38) (418) (169)
%-Effect 18.2% 19.9% 7.1% 13.1%
Adjusted R-squared 0.112 0.100 0.110 0.100
Observations 163,648 1,054,595 163,648 1,054,595
At least three children
Number of children —3982%** —1646%** —1837* —1114%**
(230) (73) (1012) (322)
%-Effect 27.4% 19.3% 12.6% 13.1%
Adjusted R-squared 0.109 0.087 0.107 0.087
Observations 26,460 198,638 26,460 198,638

Note: Robust standard errors in parentheses. Control variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#5p < 0.01, ¥p < 0.05, *p < 0.1.
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TABLE 5 | Effect of an additional child on logarithm of female labour income.

At least three

At least one child At least two children children
East West East West East West
Number of children —0.072%** —0.086*** —0.044** —0.073%** —0.062 —0.053
(0.014) (0.007) (0.023) (0.012) (0.081) (0.042)
Adjusted R-squared 0.106 0.100 0.136 0.117 0.121 0.103
Observations 231,931 1,168,306 130,472 648,064 17,584 90,299

Note: The table shows two-stage least squares estimates with log female labour income as the dependent variable. Robust standard errors in parentheses. Control
variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#5p < 0.01, ¥p < 0.05, *p < 0.1.

5.2 | Subgroup Analysis
5.2.1 | Urban and Rural Areas

Next, we aim to identify the factors that may lead to the different
results in East and West Germany. First, the effect heterogeneity
by degree of urbanisation is investigated. Within the EU, women
living in cities have a significantly higher employment rate than
women in towns, suburbs or rural areas (Eurostat 2012). In
addition, a higher degree of urbanity is associated with higher
average educational attainment (European Commission 2024).
There are substantial differences in urbanisation and the urban-
rural divide between East and West Germany (Krause 2019).

The division into different regional types is based on the regional
statistical spatial typology for mobility and transport research
(Sigismund 2018). We use the differentiated regional statistical
regional types, which divide the regions into four categories:
metropolitan urban region, regiopolitan urban region, rural re-
gion close to an urban region and peripheral rural region.*

Overall, as shown in Supporting Information S1: Table A.5, East
Germany has larger proportions of particularly high and low
levels of urbanisation.?? In West Germany, however, unlike in the
East, a decline in the level of urbanisation with the number of
children can be observed. The regression results for employment
probability show significant differences between East and West
Germany (see Table 6). For West Germany, negative statistically
significant results are found in all groups. The smallest effects is
present in metropolitan urban regions, with small differences in
parity. In peripheral rural regions, however, the effect increases
with parity, with 9.0 pp (20.3%) for the fourth child. However,
there are no statistically significant results for peripheral rural
regions in East Germany. For metropolitan urban regions, there
are only statistically significant results for the fourth child. A
similar picture emerges for labour income (see Supporting In-
formation S1: Table A.6). In conclusion, mothers in East and West
Germany, especially in peripheral rural areas, face significantly
different regional circumstances that influence their employment
decision and income.

5.2.2 | Women With Toddlers

Next, we will determine the effect on mothers with toddlers.
According to theoretical literature, this group is expected to

demonstrate a stronger effect. This is because young children
are more time-consuming for parents and childcare is difficult
to substitute. The analysis of this group can also contribute to a
better understanding of the reasons for the different effects in
East and West Germany.

Previous studies (Baranowska-Rataj and Matysiak 2016; Fon-
taine 2017; Aaronson et al. 2021) have identified three primary
factors influencing mothers' work-family reconciliation. First,
the relationship between fertility and female employment rates
may be strongly dependent on regional economic development.
For example, this could occur, if a suitable job cannot be found
due to a high unemployment rate. Secondly, institutional
framework conditions, such as the availability and quality of
childcare in the surrounding area, can influence the labour supply
of women. Providing public childcare reduces costs for mothers to
enter the labour market. In addition, the availability of full-day
childcare can enable women to work more hours and thereby
increase their labour income. Thirdly, regional social norms
regarding maternal employment can also have a significant
impact. We hypothesised that high levels of support for gender
norms of people in the surrounding area increase the costs for
mothers to enter employment or to increase their labour supply.

To determine more precisely which mechanisms influence the
difference between East and West Germany, the effects of various
indicators are tested (see Table 7). In comparison to our baseline
specification, the number of children is additionally interacted
with the various indicators. The individual samples are restricted
to women with a first, second or third child between the ages of
one and three. Because the differences in the area of childcare and
social norms arise particularly between East and West Germany,
rather than within them, the individual estimates are carried out
for the entire country.* Following Baranowska-Rataj and Maty-
siak (2022), we estimate the following 2SLS-models:

n¥ = Ao + ity + 1, X; + Asindicator; + Asinteraction;

(3
+ AsEast; + ¢,

yi=09+01 ni‘ + 0,X; + gzindicator; + ozinteraction; @
+ o4East; + ,,

where indicator represents the regional childcare rate, social

norms or female unemployment rate. Interaction represents an

interaction variable between the indicator and family size. East is

a binary variable that takes the value 1 if the women lives in East
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TABLE 6 | Effect of an additional child on female employment by degree of urbanisation.

Metropolitan urban

Regiopolitan urban

Rural region close Peripheral rural

region region to an urban region region
East West East West East West East West
At least one child
Number of children —0.011 —0.056%** —-0.021 —0.075%** —0.038%** —0.065%** 0.003 —0.060***
(0.008) (0.004) (0.013) (0.006) (0.014) (0.006) (0.011) (0.007)
% Effect 1.4% 8.3% 2.5% 11.4% 4.5% 10.2% 0.4% 9.4%
Adjusted R-squared 0.031 0.072 0.036 0.073 0.036 0.071 0.026 0.062
Observations 135,676 775,336 42,691 374,439 41,069 357,892 62,994 274,582
At least two children
Number of children -0.017 —0.055%** —0.038* —0.076%** —0.076%** —0.056%** —0.002 —0.074%**
(0.013) (0.006) (0.023) (0.009) (0.023) (0.009) (0.018) (0.011)
% Effect 2.2% 8.7% 4.7% 12.4% 9.1% 9.3% 0.2% 12.5%
Adjusted R-squared 0.039 0.091 0.050 0.092 0.061 0.086 0.036 0.076
Observations 77,083 443,637 24,441 222,532 23,413 217,878 36,511 169,898
At least three children
Number of children —0.068* —0.046%** —0.028 —0.049%* —0.082 —0.051** —0.049 —0.090***
(0.041) (0.016) (0.074) (0.022) (0.079) (0.023) (0.058) (0.024)
% Effect 10.3% 9.9% 4.2% 10.8% 12.4% 11.6% 7.1% 20.3%
Adjusted R-squared 0.054 0.090 0.065 0.087 0.064 0.084 0.061 0.067
Observations 12,855 78,993 3875 42,749 3496 43,151 5898 33,626

Note: Robust standard errors in parentheses. Control variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#5p < 0.01, ¥p < 0.05, *p < 0.1.

TABLE 7 | Indicators for potential mechanisms by outcome variable.

Mechanism Employment

Labour income

1. Regional economic
situation

2. Regional institutional
framework conditions

Figure A.1.1)

3. Regional social norms

“A toddler will certainly suffer if his or her mother
works.” (Supporting Information S1:

Figure A.2.3)

day care centres (Supporting Information S1:

Female unemployment rate (Supporting Information S1: Figure A.1.2)

Share of children under 3 years in:

All-day care centres (Supporting Information S1:
Figure A.1.1)

Proportion strongly agreeing to the statement:

“Mothers whose children are not yet in school
should reduce their working hours.” (Supporting
Information S1: Figure A.2.3)

Source: Own compilation.

Germany and 0 in the West. ¢» and ¥ describes the respective error
terms. All other variables are as in Equations (1) and (2).

The subsamples show lower average labour income and employ-
ment rates in comparison to the main analysis (see Supporting
Information S1: Table A.7). For instance, the mean employment
rate among households with at least one child is 61.9% (76.5% in the
East and 60.0% in the West) and the mean labour income is €11,789
(€16,388 in the East and €11,159 in the West).

The overall effect size on employment status is larger than that in
the main analysis (Table 8). For instance, among those with at
least two children, the impact of having an additional child is —9.6

pp (17%). The coefficient for East Germany is positive and sta-
tistically significant. In the specifications with the childcare rate
the coefficient for the number of children increases from —9.6 pp
to —15.7 pp. However, the childcare coefficients are positive and
highly significant. This suggests that a higher childcare rate may
mitigate the negative influence of the number of children on
employment.?> By contrast, the coefficient for East Germany falls
sharply, from 22.4 pp to 5.2 pp. This finding indicates that the
observed differences between West and East Germany are pri-
marily attributable to the different levels of childcare provision.

Column (7) shows the estimations that take regional gender
norms into account. The coefficient for the interaction term of
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gender norms with the number of children is statistically sig-
nificant and negative, indicating that high conformity to these
norms has a negative impact on employment.”® Despite the
large effect size of social norms, the coefficient for East Ger-
many is only slightly reduced to 19.3 pp. From this, we can
conclude that social norms influence the effect size in East and
West Germany. However, they can only explain the differences
between the two regions to a limited extent.

The specification with the female unemployment rate leads to
only minor changes in the coefficient for East Germany. This
suggests that the regional economic situation does not provide a
sufficient explanation for the different effects in East and West
Germany.

The number of children significantly impacts the labour income
of mothers with young children. The sample with at least one
child, for example, shows an effect of -€2981 (25%). Residing in
East Germany has a statistically significant positive effect on
labour income. The effect is reduced by more than 100% in the
specification with the all-day care rate to - €389. This pattern is
also evident, albeit to a lesser extent, for the other parities. In
the specification with the gender norm, the coefficient of the
number of children is reduced to -€1.761.>” Overall, the effect of
East German residence is reduced by 17-31% when social norms
are taken into account. Furthermore, the third specification
indicates that variations in the female unemployment rate can
only partially explain the differences between East and West
Germany. In the sample with at least one child, the East
German effect is slightly reduced to €4284.

Our results suggest that institutional conditions, specifically the
availability of public childcare, are the primary explanation for
the differing effects of fertility on employment status and labour
income in East and West Germany. These results align with
literature on the significant impact of public childcare expan-
sion on maternal employment (Baker et al. 2008; Chhaochharia
et al. 2021).

Social norms in the immediate environment have a smaller
influence on maternal employment, but somewhat stronger ef-
fects on labour income. The results are in line with the literature
on the relationship between gender norms and parenthood.
Baranowska-Rataj and Matysiak (2022) show that attitudes in a
country towards the role of men in a family can influence the
division of labour in the household (Table 9).

5.3 | Robustness Checks

According to J. D. Angrist and Imbens (1995), instrumental
variable regressions should be interpreted as a local average
treatment effect (LATE). For a better understanding of our
estimates, the sample can be divided into two groups: the
compliers and always takers. The subgroup of compliers con-
sists of women who have another child because of the in-
strument. In contrast, the always takers have another child
regardless of the instrument. In an ideal scenario, an analysis
would exclusively encompass the groups of compliers. How-
ever, information on preference regarding the number of

children is not available in the dataset. The following picture
emerges when looking at mothers aged 40-54 in Germany: 32%
have one child, 47% two children, 15% three children and 6%
four or more children (Federal Statistical Office 2019a). From
this we can conclude that the proportion of always takers is
highest in the subgroup with at least one child. If the pro-
portion of compliers differs systematically between East and
West Germany, this could distort our results. The higher co-
efficients in the first stage for the first two parities in East
Germany might indicate a slightly larger proportion of com-
pliers in East Germany. Therefore, we estimate a model based
on Zhang (2017) with samples with the same frequency of
deliveries (see Table 10). To this end, we carry out simple OLS
estimates with twins as the independent variable.”® Thereby,
the group of always takers without twin births is excluded
from the sample. Estimates of the impact of having a second
child on the labour supply are much smaller (see Table 11).
The coefficient for East Germany is statistically insignificant.
Results from the other samples show statistically significant
negative effects, which are slightly smaller. However, the dif-
ferences between East and West Germany remain. Overall,
these findings suggest that our results are not biased by
different shares of compliers in East and West Germany.*®

In the subgroup with at least two children, the gender of the first
two children could also influence the fertility decision. This
hypothesis could be tested with a combined same-sex and twins
instrument. However, our dataset does not include the gender of
the child. Previous studies (Fontaine 2017; Silles 2015) have
shown only minor differences between these two instruments.

Our results may be related to the different mating patterns in
East and West Germany. Grave and Schmidt (2012) show that
assortative mating is more common in East than in West Ger-
many. A higher level of homogamy could lead to less speciali-
sation in the household and thus positively influence the
woman's labour supply. To test this hypothesis, we estimate
models where we control for various characteristics of the
husband and the couple's religious affiliation (see Supporting
Information S1: Table A.10 and A.11). The coefficients are of a
similar magnitude and the differences between East and West
Germany remain. It can therefore be assumed that different
mating patterns in East and West Germany do not distort our
results.>*>!

6 | Conclusion and Discussions

This paper examines the causal effect of the number of children
on maternal employment and labour income in East and West
Germany using administrative tax data. Multiple births are used
as the exogenous variation for the number of children.

Our findings reveal a consistently negative impact of additional
children on maternal labour market outcomes, aligning with
prior literature. However, the analysis uncovers substantial
heterogeneity in the magnitude of these effects. OLS estimates
tend to overstate the negative association, suggesting that
women with weaker labour market attachment are more likely
to have larger families. More importantly, the causal estimates
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TABLE 10 | Description of subsamples for efficient instrument by Zhang.

Sub-sample A

Sub-sample B Sub-sample C

Mothers of non-twins
Versus
Mothers of twins

00

Number of children 1 versus 2

0le
0]>])

2 versus 3

0/0/6
0le]:]:)

3 versus 4

Note: Own compilation based on Zhang (2017). The numbers correspond to the birth order. . are twins and O singletons.

TABLE 11 | Effect of an additional child on female employment (Efficient instrument by Zhang).

Sub-sample A

Sub-sample B Sub-sample C

East West East West East West

Twins at first birth 0.005 —0.038***
(0.005) (0.003)
Twins at second birth —0.026*** —0.072%**
(0.008) (0.004)
Twins at third birth —0.048* —0.058***
(0.027) (0.010)

%-Effect 0.5% 5.4% 3.1% 11.1% 7.0% 12.5%
Adjusted R-squared 0.025 0.033 0.032 0.065 0.044 0.069
Observations 128,093 761,229 133,385 838,931 20,196 153,106

Note: Robust standard errors in parentheses. Control variables include age of mother, age of mother squared, age of mother at first birth and age of youngest child.
Source: Own computations based on German income tax statistics 2018 (Federal Statistical Office 2019b).

#5p < 0.01, ¥p < 0.05, *p < 0.1.

demonstrate that the negative effect intensifies with each
additional child, particularly in West Germany. The second and
third child lead to significantly stronger reductions in maternal
employment and income in the West compared to the East.
These regional differences narrow only with the fourth child, at
which point the effects converge. This pattern indicates that the
impact of fertility on female labour outcomes is not uniform but
highly dependent on both birth order and regional context.
Thus, the East-West gap in maternal labour supply is not driven
solely by the transition into motherhood but increasingly rein-
forced with each additional child.

A subgroup analysis for mothers with toddlers reveals that these
differences in East and West Germany can largely be explained
by different family policies, particularly the provision of publicly
funded childcare. Our results also indicate that social norms in
the regional environment have an influence on maternal labour
market outcomes, albeit to a lesser extent. This suggests that
violating prevailing social norms leads to costs that prevent
women from entering the workforce.

The question of how strongly personal social norms influence this
causal relationship remains unanswered. Boelmann et al. (2021)
show that East German mothers who live in the West continue to
have a high level of employment. West German women who live
in the East, on the other hand, adjust their labour supply to that of
East Germans. Therefore, personal attitudes can reinforce the
effect of regional egalitarian gender norms on mother’ labour
supply. The question also arises about the extent to which
mothers know about the attitudes of people around them. Cortés

et al. (2022) show that there are misperceptions concerning social
norms in the immediate environment, leading to an over-
estimation of the degree of gender conservativeness. These in-
formation gaps could particularly influence the behaviour of
mothers in the more attitude-heterogeneous West Germany.

However, family policy can also shape social norms in a country
(Ellingseeter et al. 2017; Zoch and Schober 2018). For example,
Zoch and Schober (2018) show that the expansion of childcare in
West Germany led to more egalitarian gender ideologies among
mothers in the short term. The existence of short-term effects
indicates that the expansion of childcare must be a central
component of a family policy that simultaneously promotes
fertility and female employment. This means that despite
different social norms, family policy measures, along with tax
incentives (Selin 2014), remain good instruments for increasing
female employment.
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Endnotes

! For example Frenette (2011) for Canada, Silles (2015) for the UK,
Vere (2011) for the US, Fontaine (2017) for France, Moschion (2013)
for Australia. Karbownik and Myck (2016) find for Poland negative
effects for women with at least one child, but not statistically signif-
icant effects for women with at least two children.

% East Germany is defined as the territory of the former GDR including
Berlin. Since the greater Berlin area represents an important labour
market within the East, it is also included. However, we estimate
regressions for East Germany excluding Berlin as a robustness check.

3 For more information see Klinkhammer et al. (2018).

“This does not apply in all cases: Firstly, the probability of multiple
births increases with the age of the mother. Secondly, women who
have undergone a in-vitro-fertilisation (IVF) treatment are more likely
to have twins.

>The German census, for example, completely lacks information on
individual gross earnings. It only states brackets for net income after
taxes and social transfers.

© German census, for example, only includes a one percent sample of
the whole population and an absolute number of about 0.5 million
representative households.

7 In Germany, married couples are usually assessed jointly for the income
tax. In principle, German tax law also allows both spouses to make
separate assessments. This can be particularly advantageous for the
couple if their income is subject to a double taxation agreement. Based
on information from the Federal Ministry of Finance (Federal Ministry
of Finance (2024)), it can be determined that this option was actually
used by less than 4 percent of married couples who filed a tax return in
2018.

8Vere (2011) shows that more precise information on the day of birth
does not significantly change the results.

° Compared to official statistics, this is slightly larger than the proportion
of twins to all births in Germany between the years 2000-2018, which is
about 1.65 percent (Federal Statistical Office 2024c, 2024d).

107 abour income does not include income that is exempt from tax, such
as some holiday and night shift bonuses, as well as income from
marginal employment.

In our analysis, we restrict the sample to cases where the woman's
income is not negative. However, when analysing the effect on in-
come, we include people with zero income. Considering only mothers
with positive income would lead to a selection bias and thus make a
causal interpretation impossible (J. D. Angrist and Pischke 2009).

2 These figures are also in line with official statistics, according to
which the age at the first birth increased from 28.8 years in 2009 up to
30 years in 2018 (Federal Statistical Office 2024a).

*The twin instrument may be biased if higher income, necessary to
cover the costs of the treatment, increases the probability of usage. For
Germany, however, this should be only a minor problem since the
costs of the treatment is in many cases (at least partially) covered by
the mandatory public health insurance. In 2018, approximately 21,000
children were born through artificial insemination (D. L. et al. 2020).

4 Hellin's law describes the probability of twins as 1:89 (Fellman and
Eriksson 2009).

137, D. Angrist and Pischke (2009) list a fourth assumption: mono-
tonicity. This states that there are no defiers in the sample. In our
case, the condition would not be met if a twin birth would make
another child less likely. Since we can rule out this scenario, we
consider this fourth assumption to be fulfilled.

6 This is discussed in Section 5.3.

7To determine the effect on the probability of being employed, we
estimate linear probability models. This follows the literature on this

topic and allows us to directly compare our results with other studies.
Since employment is a common event, linear probability models
should perform well (Karbownik and Myck 2016).

8When comparing the results, it must be taken into account that the
OLS estimates represent an ATE (average treatment effect), while the
IV estimates represent a LATE.

' We also carried out estimates of the employment probability for East
Germany without Berlin. The effects are similar, but slightly stronger.
However, the differences compared to West Germany remain.

20 The results for labour income for East Germany are strongly driven by
Berlin. Estimates without Berlin show significantly higher coefficients
for the first two parities. However, no statistically significant effects
can be determined for the fourth child.

2! Farbmacher et al. (2018) show that the classic twin instrument we use
underestimates the negative effect of number of children on income.
Therefore, our results might represent a lower bound. Our results show
smaller effects than those in the literature (Silles 2015; Karbownik and
Myck 2016). Lundborg et al. (2017), however, finds an effect of 5 percent
impact of IVF-treated women at the intensive margin.

22 A metropolitan urban region is a city with a threshold of approxi-
mately 500,000 inhabitants or a city region with a threshold of
approximately 1 million inhabitants. Regiopolitan urban region are
the remaining major cities outside of these metropolitan urban re-
gions. Among rural regions, rural region close to an urban region are
defined as regions with a travel time of less than 45 min to the nearest
large city or a population potential of more than 300,000 inhabitants.
The remaining regions are classified as peripheral rural regions.
Supporting Information S1: Figure A.6 shows how these regional
types are distributed across Germany.

2399.8 percent of the observations in our dataset could be assigned to a
regional type.

**The estimates for East and West Germany for this sample are pre-
sented in Supporting Information S1: Table A.8.

2 The variable was transformed so that the coefficients represent the
effect of the minimum rate of 13.6 percent. For example, a childcare
rate of 30 percent would lead to an effect of an additional child of
10.0 pp.

26 The coefficients show a hypothetical 100 percent agreement with the
statement. For example, 30 percent approval would lead to an effect of
an additional child of around —14.5 pp.

" This means in the hypothetical case of 0 percent agreement with the
norm, the effect of fertility on maternal labour income would be over
40 percent lower.

*The exact procedure is described in Supporting Information S1:
Subsection A.4.4.

*The effects for labour income (see Supporting Information S1: A.9)
also confirm our results.

39 Another reason could be the different educational levels of mothers in
East and West Germany. Women with a higher level of education
have higher opportunity costs if they stay at home to look after their
children. If East German women have a higher level of education than
their West German counterparts, this could explain the stronger effect
in West Germany. Unfortunately, our dataset does not contain any
information on the woman's level of education. Federal Statistical
Office (2024b) shows that among 20-44 year-old mothers, the pro-
portion with a polytechnic degree is approximately the same in both
parts of the country.

3'We also carried out an estimate based on the age of the first birth (see
Supporting Information S1: Table A.12 and A.13). The age at first
birth can affect, among other things, the woman's work experience
and education and thus influence whether and what kind of
employment can be found. Our estimates show, that the effect in East

Economics of Transition and Institutional Change, 2025

17

851807 SUOWIWOD 3AEaID 3|qedldde 8y Aq pauieof a1e S VO ‘SN JO S3|NJ o AXeIq T 3UIIUO A8]IA U (SUO N IPUOD-PUe-SWLBYLL0D A8 | 1M Ae.d1BUI|UO//SARY) SUORIPUOD PUe Swie | 81 88S *[5202/0T/.2] uo AtelqiTauliuo Ao|IM ‘i | Jejoyurel A $T00.1008/TTTT OT/I0P/W00 A3 | 1M Akeiqjeuljuo//Sdiy wouy pepeojumoq ‘0 ‘€869.L5C



Germany is driven by women who gave birth for the first time before
the age of 30. There are no statistically significant results for those
over 30. In West Germany, however, there are statistically significant
effects for women who gave birth for the first time after the age of 30.
Since the differences between East and West continue to exist, it can
be assumed that differences regarding age at first birth does not
confound our results.
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