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 A B S T R A C T

Using German administrative data from the 1960s onward, this paper (i) examines the long-term 
evolution of child-related gender inequality in earnings and (ii) assesses the impact of family 
policies on this inequality. Our first (methodological) contribution is a decomposition approach 
that separates changes in child-related inequality into three components: the share of mothers, 
child penalties, and potential earnings of mothers (absent children). Our second contribution is 
a comprehensive analysis of child-related gender inequality in Germany. We derive three sets of 
findings. First, child penalties (i.e., the share of potential earnings mothers lose due to children) 
have increased strongly over the last decades. Mothers who had their first child in the 1960s 
faced much smaller penalties than those who gave birth in the 2000s. Second, the fraction of 
overall gender inequality in earnings attributed to children rose from 14% to 64% over our 
sample period. We show that this trend resulted not only from growing child penalties but 
also from rising potential earnings of mothers. Intuitively, in later decades, mothers had more 
income to lose from child-related career breaks. Third, we show that parental leave expansions 
between 1979 and 1992 amplified child penalties and explain nearly a third of the increase in 
child-related gender inequality. By contrast, a parental benefit reform in 2007 mitigated further 
increases.

. Introduction

A growing body of literature documents substantial child penalties in earnings for mothers (Angelov et al., 2016; Kleven et al., 
019a,b): Due to parenthood, they experience substantial earnings losses. By contrast, parenthood does not affect fathers’ long-
erm earnings. These unequal impacts of parenthood on fathers’ and mothers’ careers translate into substantial child-related gender 
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inequality in earnings. Researchers have documented these patterns across numerous countries (Kleven et al., 2019a; Cortés and 
Pan, 2023; Kleven et al., 2024a). However, most available papers focus on recent decades.1 Furthermore, the debate on the forces 
driving child-related gender inequality remains inconclusive despite recent progress (Andresen and Nix, 2023; Gruber et al., 2023; 
Huber and Rolvering, 2023; Kleven, 2024; Kleven et al., 2024a,b; Krapf et al., 2020).2

This paper analyzes the evolution and determinants of child-related earnings inequality in Germany over more than fifty years. 
Using administrative data and various empirical approaches, we offer two contributions to the literature. Our first contribution, 
methodological in nature, is a novel decomposition approach that builds on Kleven et al. (2019b). The approach separates changes 
in child-related inequality into three components: (i) changes in the share of mothers among women, (ii) changes in child penalties, 
and (iii) changes in the potential (counterfactual) earnings that mothers would have in the absence of children, relative to men.3 Our 
second contribution is a uniquely comprehensive long-run analysis of child-related gender inequality in Germany. To that end, we 
apply both Kleven et al.’s [2019b] original child-penalty methodology and our decomposition framework to our setting. In addition, 
we combine regression discontinuity designs with decomposition methods to examine the causal impact of parental leave and benefit 
reforms on child penalties and child-related inequality.

Our analysis reveals three sets of findings. First, we show that child penalties — the percentage of earnings mothers lose due to 
having children — have grown substantially over the past decades. Mothers giving birth in the 1960s faced much smaller penalties 
than those in the 2000s. Second, to explore whether this increase in child penalties led to a rise in gender inequality, we decompose 
overall gender inequality into child-related and child-unrelated components. Over our sample period, the fraction of inequality 
attributed to children grew from 14% to 64%. Our decomposition approach clarifies that two factors explain this trend: Mothers 
in more recent decades not only faced higher child penalties but also had higher potential earnings at stake (i.e., they would have 
earned more without children). Third, we show that six parental leave reforms contributed to this surge in child-related inequality. 
A parental benefit reform, instead, lowered inequality. While the last set of results highlights the role of family policies, the first 
two imply that child-related reductions in maternal labor supply became increasingly costly over time.
Data and empirical approaches. Our setting offers rich administrative data and clean identifying variation. The basis of our analyses 
is monthly pension register data (1960–2018). These data contain information on the complete earnings trajectories of West and East 
German mothers born after 1934. The combination of a long observation period and the granularity of monthly data allows us to 
precisely track how the careers of many cohorts of mothers evolved around childbirth. We apply three empirical approaches to these 
data to derive our results. First, we estimate child penalties following the birth of the first child using the event-study approach 
proposed by Kleven et al. (2019a,b). The key benefit of this method is that it allows us to estimate child penalties for the population 
of all mothers.4 Second, we use decomposition methods to study the forces driving child-related inequality in earnings and illustrate 
its role in overall inequality. Third, we exploit dynamic regression discontinuity designs to estimate the effects of six parental leave 
reforms and one parental benefit reform on child penalties and gender inequality. A common feature of all these reforms was that 
the new rules only applied to parents who delivered after specific birthdate cutoffs. Thus, we can compare the earnings paths of 
mothers who gave birth just before and just after those cutoffs to identify reform effects (Schönberg and Ludsteck, 2014; Kleven 
et al., 2024b). In the following, we describe our three sets of results in more detail.
Set (i): Child penalties in Germany. Before turning to earlier decades, as a benchmark, we first report child penalties for mothers 
delivering their first child after the German reunification (i.e., between 1993 and 2008). The analysis based on monthly data allows us 
to pinpoint more precisely than previous studies when and how strongly mothers respond to childbirth: Two months before the birth 
of the first child, just after mandatory maternity leave begins, mothers lose nearly 100% of the potential (counterfactual) earnings 
they would have without children. The biggest increase after birth appears exactly when the parental leave period ends (36 months 
after birth), but their earnings never recover to the counterfactual level. The corresponding long-run penalties are substantial: Even 
ten years after birth, earnings are, on average, about 60% lower than in a counterfactual scenario without children.5

Next, we study the evolution of child penalties in West Germany since the 1960s. To that end, we estimate separate event studies 
for mothers who gave birth in the 1960s, 1970s, and so on. The key insight from this analysis is that the penalties increased over the 
decades. Mothers who gave birth in more recent decades not only delayed their return to the labor market but also lost a higher 
percentage of their potential earnings in the long run. For example, in the tenth year after birth, mothers giving birth in the 1960s 

1 Two points are of note. First, the extent of child penalties and their impact on gender inequality vary by context (Angelov et al., 2016; Kleven et al., 
2019a; Andresen and Nix, 2022; Cortés and Pan, 2023). Second, there are a few papers that also study earlier decades (see, e.g., Kleven et al., 2024a,b).

2 A growing number of studies indicate that norms play a critical role in shaping child penalties (Kleven et al., 2019a,b; Kleven, 2024). The amount of 
inequality linked to child penalties also appears to vary systematically with economic development and measures for structural change (Kleven et al., 2024a). 
There is no consensus on the role of family policy, by contrast. Some studies find limited effects of various family policies (Andresen and Nix, 2023; Kleven 
et al., 2024b), while others come to different conclusions (Gruber et al., 2023; Huber and Rolvering, 2023; Krapf et al., 2020).

3 In this paper, we use the terms ‘‘counterfactual earnings’’ and ‘‘potential earnings’’ (that mothers would have without children) interchangeably.
4 Alternatively, some researchers estimate the effects of children using instrumental variable approaches based on (i) the success of in vitro fertilization (Lund-

borg et al., 2017), (ii) unplanned pregnancies of women taking contraceptives (Gallen et al., 2023), (iii) occurrences of twin births (Angrist and Evans, 1998), or 
(iv) the gender composition of siblings (Angrist and Evans, 1998). The drawback of these approaches is that they only provide effects for certain compliers and 
specific samples but not for the entire population. The availability of different methods also fuels an ongoing debate about the optimal strategy to estimate child 
penalties (Bensnes et al., 2023; Lundborg et al., 2024; Melentyeva and Riedel, 2023). Some strategies yield smaller effects than the standard approach (Lundborg 
et al., 2024), and others larger ones (Melentyeva and Riedel, 2023). Given the lack of methodological consensus, we follow the established mainstream. This 
strategy also ensures that our results are comparable to the broader literature.

5 The effect of parenthood varies greatly between both parts of Germany. It amounts to around 64% in the West and 36% in the East.
2 



U. Glogowsky et al. European Economic Review 175 (2025) 105018 
faced a child penalty of about 35%, while mothers delivering in the 2000s experienced a penalty of approximately 62%. This pattern 
is general in the sense that we observe it across various subgroups (e.g., within all educational levels).
Set (ii): Decomposition of gender inequality in earnings. The increasing child penalties raise the question of how much of the overall 
earnings inequality between men and women can be attributed to parenthood. To explore this topic, we first apply the standard 
approach of Kleven et al. (2019b) to our setting and decompose gender inequality in earnings into a child-related and a child-unrelated 
component. Overall inequality declined in Germany: For example, women aged 25 to 45 earned about 71% less than men in 1980
and about 54% less in 2013. At the same time, child-related inequality increased substantially from about 10% to 34% of men’s 
earnings. As a result, the share of gender inequality we can relate to children increased by a factor of close to five (from about 14% 
to 64%).6

To understand the driving forces behind this development, we next extend the standard decomposition approach. Specifically, we 
show that child-related inequality grows in three factors: the child penalties, mothers’ potential earnings relative to men (higher-earning 
mothers have more to lose), and the proportion of women with children (a larger share of mothers implies more aggregate losses). 
In Germany, decreasing fertility rates slightly dampened the evolution of child-related inequality. By contrast, both growing child 
penalties and rising potential earnings substantially contributed to the increase in inequality. A key insight from our analysis is that, 
absent this secular rise in mothers’ earning potential, child-related inequality would have risen much less.

These findings have significant implications for policymakers who aim to reduce gender gaps in labor market outcomes (see, 
e.g., the European Council’s ‘‘Barcelona Targets’’ set in 2002). In light of this objective, rising child penalties are concerning. By 
contrast, the increase in mothers’ potential earnings is arguably a positive development. We conclude that focusing solely on overall 
trends in child-related inequality can be misleading, as it does not disentangle these distinct forces.
Set (iiia): Effects of parental leave reforms. We continue by exploring the factors that cause the rise in child penalties. One natural 
candidate is family policies, especially parental leave schemes (see, e.g., Olivetti and Petrongolo, 2017). With this in mind, we 
examine how six parental leave reforms, implemented between 1979 and 1992, impacted child penalties and child-related inequality. 
The reforms gradually extended job-protected leave from two to 36 months. We find that each of these reforms significantly increased 
mothers’ child penalties in the short run (i.e., during the expanded leave period). The reason is that most mothers responded to the 
reforms by extending their leave to match the new maximum duration available. However, the reforms did not significantly affect 
mothers’ earnings penalties in the medium and long run. This result aligns well with the findings of Schönberg and Ludsteck (2014). 
We then integrate these estimates into our decomposition framework. Specifically, we simulate gender inequality in a counterfactual 
scenario where job-protected parental leave remained at two months. The novel insight from this analysis is that the short-run effects 
of all parental leave reforms cumulatively lead to significant shifts in child-related (and overall) gender inequality. According to 
our estimates, in 2006, child-related inequality would have been about 6.2 percentage points lower without the reforms. In other 
words, the reforms explain approximately 29% of the rise in child-related inequality between 1980 and 2006. The core logic for how 
short-run effects accumulate into substantial gender inequality is that the policies impacted most women, as most have children, 
and removed them from the workforce for a considerable time (36 months instead of two).
Set (iiib): Effects of the 2007 parental benefit reform. In the last step, we demonstrate that German policymakers successfully 
counteracted the trend of increasing child-related inequality with a parental benefit reform. For parents of children born after 
December 31, 2006, the reform replaced a small means-tested transfer available for up to 24 months after birth with more generous 
payments limited to 12 months post birth. We find that the reform achieved its stated goals of expediting mothers’ reentry into 
the labor market after childbirth. Indeed, many affected mothers resumed work after twelve months. This prompt return not only 
facilitated their immediate reintegration but also positively impacted their long-term earnings. For example, in the tenth year after 
giving birth, mothers’ child penalties were approximately 9 percentage points lower than they would have been without the reform. 
These enduring effects reduced gender inequality. Our estimates indicate that, in 2018, child-related inequality would have been 
roughly 1.3 percentage points higher without the 2007 reform. Put differently, child-related inequality would have risen by 13.6% 
more than it did with the reform.7

Related literature. Our paper contributes to two strands of literature. First, it adds to the extensive literature on gender inequality 
in earnings (surveyed by Waldfogel, 1998; Olivetti and Petrongolo, 2016; Blau and Kahn, 2017) and, specifically, to recent work 
highlighting the role of children (Bertrand et al., 2010; Cortés and Pan, 2023; Kleven et al., 2019b,a; Kuziemko et al., 2018). The 
seminal papers by Angelov et al. (2016) and Kleven et al. (2019b) establish an event-study approach to estimate child penalties. 
Many later papers use their approach to investigate child penalties in various countries (see Cortés and Pan, 2023, for a survey). 
One example is Kleven et al. (2019a), who estimate child penalties across countries using an integrated framework. Most relevant to 
our paper, they document (based on survey data) that the current earnings penalties are larger in West Germany than in the UK, US, 
Sweden, and Denmark. While most existing papers focus on child penalties in recent decades, a few exceptions exist. Kleven et al. 
(2024b), for example, examine the evolution of child penalties in Austria. Most recently, Kleven et al. (2024a) use pseudo-event 

6 For Denmark, Kleven et al. (2019b) also document a decrease in child-unrelated inequality between 1980 and 2013, but find only a slight increase in 
child-related inequality (from 18% to 20%).

7 Note that we only observe mothers for 12 years after the reform’s implementation. The longer-run effects on overall gender inequality are probably larger. 
One reason is that the positive long-run effects on earnings may continue to unfold into later years after childbirth. Additionally, as time progresses, the data 
encompasses (i) more cohorts impacted by the reform and (ii) an expanded group of mothers we observe for longer periods after birth. Both forces amplify the 
observed effects. This feature may also explain why the leave reforms have a greater measured impact on inequality than the benefit reform.
3 
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studies based on cross-sectional (survey or census) data to estimate child penalties in employment for more than 100 countries. 
In some cases, they can even analyze data spanning multiple centuries. We add to this literature by documenting how child 
penalties in Germany evolved since the 1960s (using monthly administrative data) and by examining how children contributed 
to overall inequality. Moreover, we introduce an extended decomposition approach that breaks down changes in child-related 
earnings inequality into the aforementioned components. Our approach highlights the role of potential earnings and provides a 
better understanding of the forces driving gender inequality.

Second, we contribute to a literature that discusses the effects of family policy on (female) labor market outcomes (summarized 
by Olivetti and Petrongolo, 2017; Canaan et al., 2022). For example, Schönberg and Ludsteck (2014) study the effects of German 
parental leave reforms on maternal labor supply, and Bergemann and Riphahn (2022) estimate the effects of the German 2007
parental benefit reform on maternal labor force participation. A much smaller set of papers focuses on the effects of parental leave 
reforms on gender earnings gaps or child penalties. Kleven et al. (2024b) investigate the impact of several parental leave reforms 
since 1990 in Austria; Andresen and Nix (2023) examine the effects of paternity leave reforms in Norway; and Bailey et al. (2025) 
study California’s 2004 Paid Family Leave Act. All these papers find negligible effects of parental leave policies on child penalties or 
child-related inequality. Our contribution is to evaluate the impacts of the German parental leave and parental benefit schemes on 
child penalties and gender inequality. We find that the German parental leave reforms only boosted child penalties in the short run. 
In our setting, these short-run effects translate into non-negligible impacts on child-related inequality. A potential reason why the 
German parental leave policies have large effects is that they stand out in magnitude: The reforms extended parental leave from two 
to 36 months. By contrast, the 2007 benefit reform introduced more generous income replacements but limited them to a shorter 
period after birth. In line with the idea that such monetary incentives shortly after childbirth matter (Gruber et al., 2023; Kuka and 
Shenhav, 2024), the reform successfully reduced child penalties both in the short and the long run. To our knowledge, our paper is 
the first to demonstrate that certain family leave policies can have substantial effects on gender inequality in earnings.

Outline. The remainder of our paper evolves as follows. Section 2 provides an overview of the institutional background and the 
data. Section 3 presents our estimates of child penalties in Germany. Section 4 introduces and applies our decomposition approach. 
Section 5 analyzes the impacts of the six parental leave reforms, and Section 6 focuses on the 2007 parental benefit reform. Finally, 
Section 7 concludes.

2. Institutional background and data

This section describes the institutional background and the data.

2.1. Institutional background

Labor market. Two features of the German setting make it an interesting case for studying gender inequality. First, the German labor 
market demonstrates substantial gender disparities. For example, in 2018, the unadjusted gender wage gap was 20.1%, making it 
one of the largest in Europe (Mischler, 2021). Nonetheless, women’s employment rate in the same year stood at a relatively robust 
72.1%, compared to 75.9% for men. A striking difference also emerges in part-time employment rates: 47.9% of employed women 
worked part-time in 2018, compared to only 11.2% of men. Second, as in other countries, Germany has witnessed a significant 
decline in gender gaps over time. It seems natural to examine the forces behind the changes in gender inequality.

Gender norms. Historically, Germany was a rather gender-conservative society with strong gender identity norms (Akerlof and 
Kranton, 2000). While gender norms in Germany apparently became more progressive over time (see Web Appendix Figure A.1), it 
is still on the more conservative side in international comparison (see Web Appendix Figure A.2). These patterns are, for example, 
observable in ISSP survey data reflecting opinions on family and gender roles. Consequently, our study offers insights into the role 
of parenthood and family policies in an environment where traditional gender norms were and still are more deeply ingrained than 
in other countries (Kleven et al., 2019a).

East vs. West Germany. There is a remarkable within-country heterogeneity. West Germany traditionally tended to support a male-
breadwinner model with low female labor force participation. By contrast, socialist East Germany propagated a dual-earner model. 
Here, mothers typically worked full-time. In line with these differences, gender norms also differed strongly between East and West 
Germany (Campa and Serafinelli, 2019; Becker et al., 2020). Until today, many of those differences seemingly remained (Kreyenfeld 
and Geisler, 2006; Jessen, 2022). For example, in 2002, only 14.5% of West German mothers with children between three and six 
worked full-time (Kreyenfeld and Geisler, 2006). In East Germany, this rate was 50.5% in the same year. Moreover, norms show some 
persistence. Specifically, East German gender norms seem to last over time, while West Germans tend to adopt Eastern standards 
regarding labor market behavior after childbirth (Boelmann et al., 2024). Web Appendix Figure A.1 presents additional suggestive 
evidence in line with the idea that, even after the reunification, norms differed in the East and the West.

Family policies. Mothers’ supply of work in the labor market likely depends on how strongly family policies do or do not ‘‘support’’ 
them. Arguably, West German institutions did not facilitate maternal labor supply in the workforce for a long time, while East 
German institutions aimed at promoting a more equal division of work in the labor market. One example pointing in this direction 
4 
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is the parental leave regulations. As we will discuss in detail, between 1979 and 1992, a series of West German paid parental leave 
reforms expanded the job-protected leave duration from 2 to 36 months post birth (Schönberg and Ludsteck, 2014). In East Germany, 
instead, the option to take parental leave was limited to at most one year in most cases. A similar picture arises regarding the 
availability of formal child care (Bauernschuster and Schlotter, 2015). In line with the idea that mothers are the primary caregivers, 
both the availability of formal childcare and enrollment rates were low in West Germany for a long time. This holds especially for 
children under the age of three. For them, the average childcare coverage only started to increase in the early 2000𝑠 — from 1.7% 
in 1998 to 29.3% in 2019 (Huber and Rolvering, 2023). Instead, the provision of public care for children between one and six years 
was higher in the former GDR, and remained so after the reunification. For example, in 2002, about 35% of children below the age 
of three had access to public child care in East Germany.

2.2. Data

Our analysis utilizes administrative pension-insurance data from the German Pension Insurance (Deutsche Rentenversicherung, 
DRV). The DRV collects detailed longitudinal data in spell form, holding all the information needed to calculate pension claims for 
most Germans (approx. 85% of employed persons). This detailed data collection stems from the requirement that the vast majority 
of German employees are mandatorily insured in a national pay-as-you-go pension scheme of a Bismarckian type. There is a separate 
pension system for civil servants. Thus, neither this group nor self-employed people appear in the pension register data.
Sample and content. For our project, we obtained a random sample from the population of people insured with the DRV (called
Versicherungskontenstichprobe or VSKT).8 Specifically, the VSKT is based on a 0.5% stratified random sample of the insurees born in 
each calendar year since 1935. Among other things, the data contain complete monthly earnings biographies, unemployment spells, 
or periods of child care. It also provides individual characteristics (such as the insured person’s birthdate and the birthdates of their 
children). Other potentially useful characteristics, including a panel of zip code information or the place of birth, are not part of the 
data. To qualify for inclusion in the data, insurees must (i) live in Germany, (ii) have at least one entry in their pension insurance 
records, and (iii) be aged between fourteen and sixty-seven. Bönke et al. (2015) provide a more detailed description of the pension 
insurance data (see also their Supplemental Materials).
Data merge and sample restrictions. In our analysis, we merge VSKT data from the years 2002 and 2004–2018. Note that, for each 
annual wave of the VSKT, the DRV draws an independent 25% subsample of the random sample mentioned above. Consequently, 
some people might be part of multiple waves, but there are no time-consistent individual identifiers. To construct a consistent 
dataset, we employ a record-linkage approach that matches individuals on their monthly employment biographies to eliminate 
duplicate observations. Our final sample contains all monthly entries from 1949 to 2018 for all cohorts born in 1935 or later. Because 
there are structural breaks in the data before 1960, we focus on the period 1960 to 2018.9 We exclude the very small set of women 
who had their first child before the age of 18. Moreover, we restrict our analysis to individuals whose pension records have been 
verified and completed by the DRV.10

Benefits of the pension insurance data. Three aspects of our data merit special attention. First, unlike other German datasets, such as 
those from the German Institute for Employment Research, we can precisely track if and when women have children. The pension 
insurance collects these data because mothers’ pension claims depend on children. Instead, the data only allow us to match children 
to fathers for a small, selected subset. Therefore, our primary VSKT-based analyses focus on mothers. To assess paternal impacts, 
we utilize the German Taxpayer Panel in supplementary analyses. Second, our dataset also encompasses earnings histories from 
individuals in East Germany before reunification. The reason is that the GDR implemented a similar pension system, and after 
reunification, the (West) German pension insurance incorporated East German data to calculate pension entitlements. However, 
when we analyze the pre-unification periods, our primary focus remains on West Germany. The reasons are the complexities and 
potential inaccuracies in interpreting earnings from the GDR. Third, we observe earnings on a monthly level. This feature enables 
us to track labor-market trajectories in a granular way.

3. Child penalties in Germany

We explain the method for estimating child penalties in Section 3.1. Section 3.2 follows with our results on child penalties for 
West and East Germany in the recent decade. Finally, in Section 3.3, we track how these penalties changed from the 1960s to the 
2000𝑠.

8 The scientific use files (SUF) for the Versicherungskontenstichprobe 2002–2018 are provided by the Research Data Center of the German Pension Insurance 
(FDZ-RV).

9 Most importantly, the German government implemented a structural pension insurance reform in 1957. This reform fundamentally changed the nature of 
the data. There are two further data limitations. First, the data does not contain one-time payments before 1984. Second, the data is top-coded, as employees 
contribute a share of their gross wage to the pension insurance up to a ceiling. Only very few women have earnings above this ceiling, though. In robustness 
checks, we impute one-time payments and earnings above the earnings ceiling following Bönke et al. (2015). The results are unchanged.
10 The DRV conducts a verification process for all insurees at the age of 30. The goal is to ensure that all relevant data for future pension calculations are 

captured. We focus on these individuals in our analysis because their insurance histories are more reliable.
5 
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3.1. Event study methodology

The first-best strategy to investigate the effect of childbirth on mothers’ earnings trajectories would be to use random assignment 
of childbirth. Naturally, such experiments are infeasible. Recognizing this limitation, Angelov et al. (2016) and Kleven et al. (2019b) 
propose an event-study approach that nevertheless allows researchers to estimate the effects of childbirth, which we adapt in this 
paper. The central idea of this approach is that childbirth introduces abrupt drops in mothers’ earnings. As Kleven et al. (2019b,
p. 187) write: ‘‘Although fertility choices are not exogenous, the event of having a first child generates sharp changes in labor 
market outcomes that are arguably orthogonal to unobserved determinants of those outcomes as they should evolve smoothly over 
time’’. The approach then exploits these changes surrounding the birth of the first child to trace out the overall dynamic impacts of 
childbirth on earnings and inequality. A major advantage of the method is that it allows researchers to estimate the effects on the 
full population.

Estimating event studies around childbirth. The details of the estimation approach are as follows. We focus on the sample of mothers 
𝑚 and define 𝑠 as the calendar month and 𝑏𝑖 as the birth month of mother 𝑖’s first child. Consequently, for mother 𝑖, 𝑡 = 𝑠 − 𝑏𝑖
is the time relative to the birth of the first child, measured in months (called event time). The running indices 𝑠 and 𝑡 increment 
sequentially without resetting at the start of each year. Using data around childbirth, we estimate the following regression with 
ordinary least squares, where 𝑌 𝑚

𝑖𝑠  denotes mother 𝑖’s earnings in month 𝑠: 

𝑌 𝑚
𝑖𝑠 =

∑

𝑡≠−12
𝛼𝑡 ⋅ 1[𝑡 = 𝑠 − 𝑏𝑖] +

∑

𝑘
𝛽𝑘 ⋅ 1[𝑘 = 𝑎𝑔𝑒𝑖𝑠] +

∑

𝑦
𝛾𝑦 ⋅ 1[𝑦 = 𝑦𝑒𝑎𝑟𝑠] + 𝑢𝑖𝑠. (1)

The first term in Eq.  (1) captures the impacts of event time dummies; we omit the event time dummy at 𝑡 = −12 as a reference 
period. The second term captures life-cycle effects with age dummies, where 𝑎𝑔𝑒𝑖𝑠 is mother 𝑖’s age in month 𝑠. The third term flexibly 
controls for macroeconomic effects with year dummies: 𝑦𝑒𝑎𝑟𝑠 is the calendar year associated with month 𝑠. Notably, the estimated 
coefficients 𝛼𝑡 identify the total impact of childbirth on earnings at event time 𝑡 under one key assumption: The counterfactual 
earnings path without children must be smooth conditional on controls.

We then define the child penalty at event time 𝑡 as: 

𝑃𝑡 = 𝛼𝑡∕𝐸[𝑌 𝑚
𝑖𝑠 |𝑡], (2)

where 𝑌 𝑚
𝑖𝑠  is an estimate of the counterfactual earnings of mother 𝑚 in the absence of children, and the expectation operator indicates 

that we take an average over all mothers that are at event time 𝑡. Eq. (2), hence, translates the absolute loss in earnings 𝛼𝑡 into a 
percentage loss relative to mothers’ counterfactual earnings. Formally, the counterfactual earnings of mother 𝑖 in month 𝑠 are: 

𝑌 𝑚
𝑖𝑠 = 𝛽𝑎𝑔𝑒𝑖𝑠 + 𝛾̂𝑦𝑒𝑎𝑟𝑠 . (3)

Three further points are of note. First, although model (1) focuses on the event of having the first child, the longer-run penalties 
𝑃𝑡 encompass the effects of subsequent children. Second, we apply population weights in our analysis to correct for the oversampling 
of certain subgroups in the German pension data. Hereby, we ensure our results are representative of the full population. Third, we 
follow Kleven et al. (2019b) and estimate model (1) on a balanced sample of mothers whom we constantly observe at least three 
years prior to and ten years after the birth of the first child. Our data ends in 2018. Consequently, our analysis excludes mothers 
with first births in 2009 or later.11

Childless women as comparison group. The event study methodology aims to identify the causal effects of children on maternal 
earnings. A potential threat to identification is that the event time dummies could pick up general trends in female earnings unrelated 
to childbirth that our age and year dummies fail to capture. We respond to this concern by using women without children as a 
comparison group. To achieve close comparability between mothers and childless women, we use a matching strategy that assigns 
pseudo-birth events to childless women (Kleven et al., 2019b). Web Appendix A describes this approach in detail. As will get clear 
in Section 3.2, both groups’ earnings evolve in parallel before the (pseudo) event. Moreover, the estimated point estimates of the 
‘‘pseudo child penalties’’ are close to and statistically indistinguishable from zero for all event times. These findings speak against 
the just-stated concerns.

3.2. Baseline estimates of child penalties

This section presents child penalty estimates for German mothers in the post-reunification period as a benchmark. Specifically, 
we focus on women with first births (or placebo births) between 1993 and 2008 and trace their earnings for ten years after birth.

11 Among mothers giving birth before 2009, we lose very few observations due to the requirement for a balanced sample. The reason is that our admin data 
provides complete earnings records for nearly all individuals between the ages of 14 to 67. The only exceptions are the rare cases where people leave the pension 
insurance system entirely.
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Fig. 1. Child penalties for births between 1993 and 2008.
Notes: This figure presents the estimated child penalties in mothers’ earnings, 𝑃𝑡. In Fig.  1(a), the dashed red line shows the child penalties for the entire country 
of Germany (including the Western and Eastern regions). The solid blue line represents the corresponding placebo effects for childless women. In the upper right 
corner, we report the child penalty at event time 120 (i.e., ten years after birth). Fig.  1(b) depicts child penalties in East and West Germany separately. Both 
figures cover first births between 1993 and 2008 and consider event times from 36 months before to 120 months after the birth of the first child. The shaded 
areas indicate heteroscedasticity-robust 95% confidence intervals. (For interpretation of the references to color in this figure legend, the reader is referred to the 
web version of this article.)

Main results. Fig.  1(a) depicts our baseline estimates of the child penalties in earnings for German mothers. The dashed red line 
represents the percentage child penalty 𝑃𝑡 for each event time from 36 months before to 120 months after birth. In the top right 
corner, we also report the penalty in 𝑡 = 120 (i.e., ten years after birth). The solid blue line focuses on childless women and shows 
the penalties for pseudo-births. Fig.  1(b), instead, depicts child penalties separately for West (dashed red line) and East German 
mothers (solid red line).12

Three main messages emerge from Fig.  1. First, the child penalties for German mothers are substantial. Most mothers lose all 
of their earnings around childbirth. Importantly, this decline in income is not only a temporary setback. Mothers’ earnings fail 
to recover fully and, instead, stabilize at around 40% of its counterfactual level without children. Ten years (120 months) after 
giving birth, German mothers still experience a child penalty in earnings of about 60% (see Fig.  1(a)). Second, the figure visualizes 
the advantage of having monthly data: We can precisely pinpoint when mothers’ earnings drop or increase. Labor earnings fall 
sharply two months before birth (right at the start of the maternity protection period) and rise most significantly 36 months after 
birth (when the parental leave period ends). This pattern suggests that parental leave policies are pivotal in shaping mothers’ labor 
supply decisions, a finding we more formally confirm in Section 5.

Third, as also documented by Jessen (2022), mothers in West and East Germany behave very differently, even those who gave 
birth after the reunification in 1990. In 𝑡 = 120, for example, East German mothers face much smaller child penalties in earnings 
(36%) than their West German counterparts (64%). Various factors may explain these regional differences between the East and 
West, and the literature already discussed some of these differences. One potential explanation is that the culture in which a woman 
grows up influences her labor market decisions later in life (Boelmann et al., 2024). Alternatively, the divergence might stem from 
the incomplete convergence of East and West German institutions. For example, the availability of childcare has historically been 
much greater in the East than the West (Gathmann and Sass, 2018; Busse and Gathmann, 2020). Such differences may explain the 
differential ability of mothers in the East and the West to participate in the labor market.

Further analyses. We provide additional analyses in the Web Appendix. First, we demonstrate that child penalties vary across certain 
groups. For example, they correlate with educational attainment (see Web Appendix Figure A.4). Mothers lacking formal training 
encounter the largest penalties. Those with vocational training or a high school diploma experience slightly less pronounced adverse 
impacts, and the penalties are the smallest for mothers holding a university degree. Subsequent fertility also plays a critical role. 
Web Appendix Figure A.5 splits the sample by the total number of children (one, two, and three or more). In line with the notion 
that mothers’ focus on parenthood intensifies when they have more children, we find that long-run earnings drop more after the 
first child for mothers who go on to have more children. Note that, as always, these and other sample splits in our paper do not 
necessarily offer a causal interpretation. The splitting variable may correlate with unobserved factors that cause the variation in 
child penalties.

Second, given that our focus has been on women until now, one may wonder how parenthood impacts German men. To study 
men, we use yearly tax data, the German Taxpayer Panel (see Web Appendix B for a description of this dataset). Applying the same 

12 Web Appendix Figure A.3 presents similar figures studying the extensive margin (labor market participation). The penalties in this dimension are also 
substantial.
7 
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method to these data, we find that childbirth does not impact fathers’ earnings (see Web Appendix Figure A.6). This finding aligns 
with the prevailing consensus in the literature.

Third, we examine how the child penalties evolve in the very long run (i.e., over 20 years after the birth of the first child). This 
topic is interesting because, as children grow older and become more independent, they typically require fewer parental inputs. 
Mothers might then face fewer constraints on their labor supply. However, speaking against this idea, women continue to suffer 
from substantial earnings losses even two decades after childbirth (see Web Appendix Figure A.7). We need to take these results 
with a grain of salt: Given the long period from birth to the point of outcome evaluation, the identifying (smoothness) assumption 
seems stronger.

3.3. Historical perspective

Several studies highlight substantial child-related earnings gaps in recent decades across various countries (Angelov et al., 2016; 
Kleven et al., 2019a,b; Andresen and Nix, 2022, 2023). Yet, our understanding of how these disparities have evolved over time 
remains limited. This subsection explores if the child penalties in Germany have always been as pronounced as they are today, 
leveraging our pension data starting in the 1960s. We concentrate all subsequent analyses, including the decomposition analysis and 
the reform evaluations, on West Germany. This is because the study period covers the era of the former GDR, where there is more 
uncertainty about the data quality.

Main results. Fig.  2 depicts the evolution of the child penalties from the 1960𝑠 to the 2000𝑠. For this analysis, we segment the data 
by the children’s birth decade and estimate regression model (1) separately for each decade. The solid line shows results for mothers 
giving birth to their first children in the 1960s, the dashed line for mothers with children in the 1980s, and the dotted line for mothers 
delivering in the 2000s.13

Several findings emerge. First, the patterns in the 1960s are very different from those observed in recent decades: While the 
earnings of women who gave birth in the 1960𝑠 also experienced a substantial decline in earnings around childbirth, they quickly 
rebounded two months after birth. Over the long term, there is also more convergence towards previously observed earnings levels. 
Ten years after birth, for example, mothers’ earnings were only about 35% lower than their counterfactual earnings without children. 
Second, the picture changed drastically in the 1980s. In the first six months after birth, mothers faced much larger child penalties 
(close to 100%). However, compared to the 1960s, there was also a greater increase in the long-run child penalties. The child 
penalty amounted to roughly 56% in the tenth year after birth. Third, the results for the 2000s are even more extreme. We find 
child penalties to be more considerable in the short and long run. Ten years after birth, for example, the child penalty was 62%. 
This development in Germany differs from that in other countries. For example, in the US, the child penalties have decreased in the 
last decades (Kleven, 2024).

Role of education. Web Appendix Figures A.14–A.16 show that, even within all educational levels, the child penalties have 
consistently risen between the 1960s and the 2000s. We can interpret this result in two ways. First, it suggests that the growth in 
child penalties is a general pattern we observe across all educational levels. Second, it indicates that, although women’s education 
levels have continuously increased since the 1960s, this trend alone cannot explain the rise in child penalties.

Next steps. Two questions emerge naturally from our results that motivate our next steps. First, the drastic increase in child penalties 
over recent decades prompts the question of its implications for overall gender inequality. Does this notable increase imply that 
childbirth now contributes more significantly to the overall gender inequality we observe today? Section 4 explores this topic in 
detail. Second, the increase also raises the question of what forces have caused the increase in child penalties. A quick inspection 
of Fig.  2 offers a clue: In all decades, we observe notable upward jumps in earnings at certain points in time, indicating that 
many mothers simultaneously re-enter the workforce. Over the years, the German government has implemented a series of reforms 
extending parental leave, and these discontinuities align with the maximum duration of parental leave applicable at the respective 
times. Section 5, therefore, investigates the role of parental leave and parental benefit reforms in detail.

4. Decomposition of gender inequality

This section investigates to what extent parenthood contributed to the earnings inequality between German men and women and 
how this contribution changed over time. For this purpose, we follow Kleven et al. (2019b) and decompose the gender earnings gap 
into a child-related gap and child-unrelated inequality. We then extend the approach and further decompose child-related inequality. 
Web Appendix C.1 provides additional details on the methods used.

13 In the Web Appendix, we provide figures for all decades (including the 1970 and 1990s). Specifically, Figure A.8 shows the child penalties in earnings and 
Figure A.9 the extensive margin child penalties. Moreover, Figures A.10 and A.11 demonstrate the very long run penalties (20 years) for all decades. Lastly, 
Figures A.12 and A.13 report results for East Germany. In the 1960s, the penalties were relatively comparable in the West and the East. However, they diverged 
afterward and never fully converged again. As noted earlier, we do not explore these trends further due to potential data quality issues.
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Fig. 2. Child penalties in West Germany in different decades.
Notes: The figure shows the estimated child penalties in the earnings of West German mothers giving birth in the 1960s (solid line), the 1980s (dashed line), 
and the 2000s (dotted line). The shaded areas depict heteroscedasticity-robust 95% confidence intervals.

4.1. Decomposition approach

Standard decomposition of overall gender inequality. For a given population, overall gender inequality in earnings 𝛥𝑜
𝑦 (i.e., the raw 

gender gap) is commonly measured as the difference between men’s and women’s average earnings divided by men’s average earn-
ings. Kleven et al. (2019b) decompose 𝛥𝑜

𝑦 into one part attributable to children (child-related inequality, 𝛥𝑟
𝑦) and one child-unrelated 

part (child-unrelated inequality, 𝛥𝑢
𝑦):

𝛥𝑜
𝑦 =

𝐸[𝑌 𝑚𝑒𝑛
𝑖𝑠 |𝑦] − 𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛

𝑖𝑠 |𝑦]
𝐸[𝑌 𝑚𝑒𝑛

𝑖𝑠 |𝑦]

=
𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛

𝑖𝑠 |𝑦] − 𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛
𝑖𝑠 |𝑦]

𝐸[𝑌 𝑚𝑒𝑛
𝑖𝑠 |𝑦]

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
𝛥𝑟𝑦

+
𝐸[𝑌 𝑚𝑒𝑛

𝑖𝑠 |𝑦] − 𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛
𝑖𝑠 |𝑦]

𝐸[𝑌 𝑚𝑒𝑛
𝑖𝑠 |𝑦]

⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏟
𝛥𝑢𝑦

. (4)

In Eq.  (4), 𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛
𝑖𝑠 |𝑦] denotes the average potential earnings of women in the counterfactual state of the world without children. 

Note that, for childless women, these counterfactual earnings simply equal their observed earnings. For mothers, by contrast, 
counterfactual and observed earnings differ due to the effects of children (i.e., due to child penalties).14

Estimating counterfactual earnings. As apparent in Eq.  (4), the decomposition requires an estimate of the potential (counterfactual) 
earnings of mothers. In principle, as explained in Section 3.1, one can get such an estimate by estimating model (1).15 However, in 
the following, our goal is to allow the counterfactual estimates to vary over time. To that end, we estimate regression (1) separately 
for each birth cohort (i.e., for each set of mothers giving birth to their first child in a given calendar year 𝑔𝑖 ∈ [1954, 1955,… , 2018]). 
We, hence, model the relation between the observed and potential earnings at event time 𝑡 = 𝑠 − 𝑏𝑖 for a mother 𝑖 giving birth in 
year 𝑔𝑖 as: 

𝑌 𝑚
𝑖𝑠 = 𝑌 𝑚

𝑖𝑠 + 𝛼𝑔𝑖𝑠−𝑏𝑖 + 𝑢̂𝑖𝑠, (5)

where ̂𝛼𝑔𝑖𝑠−𝑏𝑖  captures the estimated effect of the first child on maternal earnings in 𝑡 and ̂𝑢𝑖𝑠 is the estimated error term in calendar 
month 𝑠.16

14 An underlying assumption is that children do not affect fathers’ earnings. This assumption is consistent with our results from the German Taxpayer Panel 
(see Web Appendix Figure A.6).
15 As noted by Kleven et al. (2019b), the implied measure of child-related inequality only captures the effects of children that realize around and after 

childbirth (i.e., responses to the realization of motherhood). Potential anticipatory effects of parenthood that are unrelated to the timing of birth (e.g., education 
decisions related to the future fertility plans) are included in 𝛥𝑢

𝑦.
16 Mother 𝑖’s predicted earnings absent kids in year 𝑦 are 𝑌 𝑚 + 𝑢̂ = 𝛽𝑔 + 𝛾̂𝑔 + 𝑢̂  if she is 𝑘 years old.
𝑖𝑠 𝑖𝑠 𝑘 𝑦 𝑖𝑠
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Extended decomposition approach. Next, we extend the standard decomposition approach of Kleven et al. (2019b). Our goal is to 
rewrite 𝛥𝑟

𝑦 to obtain an equation that provides additional insights into the drivers of child-related inequality. We start from the 
observation that child-related inequality only depends on the effects of children on mothers’ earnings. Building on this insight and 
denoting the share of mothers in a given year by 𝜙𝑦, we can use Eq. (5) to express 𝛥𝑟

𝑦 as:

𝛥𝑟
𝑦 =

𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛
𝑖𝑠 |𝑦] − 𝐸[𝑌 𝑤𝑜𝑚𝑒𝑛

𝑖𝑠 |𝑦]
𝐸[𝑌 𝑚𝑒𝑛

𝑖𝑠 |𝑦]

= 𝜙𝑦 ⋅
𝐸[𝑌 𝑚

𝑖𝑠 + 𝑢̂𝑖𝑠|𝑦] − 𝐸[𝑌 𝑚
𝑖𝑠 |𝑦]

𝐸[𝑌 𝑚𝑒𝑛
𝑖𝑠 |𝑦]

= −𝜙𝑦 ⋅
𝐸[𝛼𝑔𝑖𝑠−𝑏𝑖 |𝑦]

𝐸[𝑌 𝑚𝑒𝑛
𝑖𝑠 |𝑦]

. (6)

We then rearrange the right-hand side of Eq.  (6) to derive an expression that is easier to interpret. For that, we expand Eq. (6) 
by the average counterfactual earnings of mothers, 𝐸[𝑌 𝑚

𝑖𝑠 |𝑦], and define two terms: (i) the average child penalty across all mothers 
in year 𝑦,17

𝑃𝑦 =
𝐸[𝛼𝑔𝑖𝑠−𝑏𝑖 |𝑦]

𝐸[𝑌 𝑚
𝑖𝑠 |𝑦]

, (7)

and (ii) the ratio of mothers’ counterfactual earnings to men’s earnings in year 𝑦, 

𝛹𝑦 =
𝐸[𝑌 𝑚

𝑖𝑠 |𝑦]
𝐸[𝑌 𝑚𝑒𝑛

𝑖𝑠 |𝑦]
. (8)

Substituting both terms into Eq. (6), child-related inequality reads: 
𝛥𝑟
𝑦 = −𝜙𝑦 ⋅ 𝑃𝑦 ⋅ 𝛹𝑦 . (9)

Eq. (9) clarifies that child-related gender inequality depends on three factors: the share of mothers 𝜙𝑦, their average child penalty 
𝑃𝑦, and the counterfactual earnings ratio 𝛹𝑦 (a relative measure of mothers’ earnings potential).
Shapley decomposition. Our goal is to evaluate the relevance of 𝜙𝑦, 𝑃𝑦, and 𝛹𝑦 for changes in child-related inequality between 1980
and a later year 𝑦. To that end, we derive a decomposition equation. This equation measures the role of changes in each of the three 
factors by varying this factor while holding the other two fixed at either their 1980 level or their final level in year 𝑦. For example, 
we can decompose the change in child-related inequality as

𝛥𝑟
𝑦 − 𝛥𝑟

1980 = −
[

𝜙𝑦 ⋅ 𝑃𝑦 ⋅ 𝛹𝑦 − 𝜙1980 ⋅ 𝑃1980 ⋅ 𝛹1980
]

= −
[(

𝜙𝑦 − 𝜙1980
)

⋅ 𝑃1980 ⋅ 𝛹1980 + 𝜙𝑦 ⋅
(

𝑃𝑦 − 𝑃1980
)

⋅ 𝛹1980

+𝜙𝑦 ⋅ 𝑃𝑦 ⋅
(

𝛹𝑦 − 𝛹1980
)]

. (10)

Eq. (10) quantifies the contribution of the share of mothers 𝜙, while holding 𝑃  and 𝛹 at their 1980 levels. By contrast, it calculates the 
contribution of the average child penalty given 𝜙𝑦 and 𝛹1980, and the contribution of potential earnings given 𝜙𝑦 and 𝛹̄𝑦. However, 
there are not only one but six possible decomposition equations. One alternative, for example, quantifies the contribution of the 
share of mothers holding the other factors at 𝑃𝑦 and 𝛹𝑦. The complication is that each decomposition would lead to a different 
result, and it is not obvious which one to pick. To deal with this ambiguity, we calculate the contribution of each factor as the 
average contribution across all six possible decomposition equations. This method is called the ‘‘Shapley decomposition’’ in the 
literature (see, e.g., Shorrocks, 2013, for details and discussion).
Discussion. This extended decomposition approach allows us to precisely pin down the drivers of changes in child-related inequality. 
First, it not only verifies that child penalties affect child-related inequality but also quantifies this impact. Second, even more 
interestingly, the decomposition reveals that, even if child penalties remain constant, child-related inequality can change over time. 
In particular, if the earnings potential of mothers 𝛹𝑦 grows, then child-related inequality goes up ceteris paribus. Intuitively, in this 
case, women face larger potential earnings losses from child-related career breaks. More broadly, the decomposition offers insights 
for policymakers who aim to reduce overall gender inequality. In light of this objective, variations in 𝜙𝑦, 𝑃𝑦, and 𝛹𝑦 have different 
implications: While growing child penalties increase overall gender inequality, rising counterfactual earnings of mothers lower it. 
Changes in the fertility rate are less directly related to aspects of gender inequality but may come with other challenges beyond the 
scope of this paper.

4.2. Sample

We select the sample for our decomposition analyses with two goals in mind. One goal is to ensure that we cover individuals 
of the same age across all years of the analysis. However, without additional sample restrictions, the age of individuals in our 

17 Note that the average child penalty 𝑃𝑦 depends on the event-time-specific child penalties and on the distribution of (pre-birth and post-birth) event times 
across all mothers in year 𝑦.
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Fig. 3. Decomposition of overall gender inequality in earnings.
Notes: This figure decomposes the overall gender inequality in earnings into a child-related part (blue area) and a child-unrelated residual part (gray area). 
Eq. (4) formalizes this decomposition. The underlying event study models allow for year-specific event coefficients and control for year and age dummies. The 
sample spans the years from 1980 to 2013 and includes West German men and women between the ages of 25 and 45. (For interpretation of the references to 
color in this figure legend, the reader is referred to the web version of this article.)

decomposition sample would systematically vary between the initial and later years. The reason is that, due to the construction of 
our pension register data, earnings information for older (younger) women are missing in earlier (later) years.18 To ensure that the 
potential age-composition effect cannot drive our results, we apply two key sample restrictions: We focus our decomposition analysis 
on the years 1980 to 2013, and we restrict our sample to individuals aged 25 to 45.19 As a result, the sample includes individuals across 
the entire age span (25 to 45) in all years (1980–2013). This restriction also implies that we decompose inequality for individuals 
within an age where having small children is common. Web Appendix Figure A.20 reports similar results for alternative sample 
definitions.20

Our second goal is to consider the effects of childbirth for all German parents in our decomposition analysis. Our previous child-
penalty estimates, however, focused on a restricted (balanced) sample: mothers whom we continuously observe in three pre-birth 
and ten post-birth years. Thus, our baseline estimates do neither capture long-term effects beyond the tenth post-birth year nor effects 
for mothers with missing information for some months in the observation period. To ensure our analysis does not underestimate 
children’s contribution to inequality by neglecting those potentially relevant effects, we follow the approach of Kleven et al. (2019a) 
and re-estimate event studies (i) based on an unbalanced sample of all mothers and (ii) consider event periods beyond 𝑡 = 120.21

4.3. Results

In this section, we report the results from the standard decomposition approach of Kleven et al. (2019a) and we apply our 
extended approach to the data.

Results from the standard approach. Fig.  3 presents the results of the standard decomposition analysis. It decomposes overall 
inequality into child-related (blue) and child-unrelated parts (gray) and shows how they evolved. Two key patterns emerge from 
the data. First, in Germany, overall gender inequality in earnings decreased from about 71% in 1980 to 54% in 2013. Despite this 
substantial reduction, gender inequality in Germany is still large in international comparison (see, e.g., Kleven et al., 2019a, 2024b). 
The second message is that, while overall and child-unrelated inequality fell, child-related inequality heavily increased. In 1980, it 
only amounted to 9.9% (i.e., 14% of overall gender inequality). By contrast, in 2013, it reached 34% of men’s earnings (i.e., 64% 
of overall inequality). Put differently, without children, overall gender inequality would have dropped from 61% to 19%. Our 

18 Our pension register data covers cohorts born between 1935 and 1988. Thus, all people in the data were aged 25 or younger in 1960. Conversely, all people 
in the data were 30 or older in 2018 (our latest wave).
19 One alternative to these sample restrictions is extrapolating certain estimates (e.g., child penalties) to earlier/later years. This strategy would require strong 

assumptions, which we are unwilling to make.
20 Specifically, we also perform decomposition analyses for (i) a sample of individuals aged 20 to 40 in the years 1975–2008 and (ii) a sample of individuals 

aged 30 to 50 in the years 1985–2018.
21 The unbalanced sample also contains women with first births after 2009. These women are not part of the balanced sample used in our previous analysis, 

see footnote 11 in main text.
11 
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Δ

Fig. 4. Drivers of child-related inequality in earnings.
Notes: This figure examines the drivers of child-related inequality based on our Shapley decomposition approach. It decomposes the overall change in child-related 
inequality (bold black line) into the changes due to variations in (i) the share of mothers (light blue area), (ii) average child penalties (medium blue area), and 
(iii) counterfactual earnings of mothers (dark blue area). The figure focuses on the period 1980 to 2013 and people aged 25 to 45. (For interpretation of the 
references to color in this figure legend, the reader is referred to the web version of this article.)

results imply that, in Germany, persisting gender inequalities predominantly stem from children. This finding differs somewhat 
from previous studies: In Denmark and Austria, the share of overall gender inequality attributable to children also increased over 
time. In both cases, however, this increase in the share of child-related inequality was driven solely by a reduction in child-unrelated 
inequality (Kleven et al., 2019b, 2024b).
Results from the extended approach. Next, we use the extended decomposition approach to investigate why child-related inequality 
increased. According to Eq.  (10), the increase in child-related inequality can, in principle, be driven by changes in (i) the share of 
mothers 𝜙, (ii) the average child penalty 𝑃 , and (iii) the relative earnings potential of mothers 𝛹 .

In Germany, all three factors changed substantially between 1980 and 2013 (see Web Appendix Figure A.17). Specifically, the 
share of mothers fell from 87% to 77%. Meanwhile, the average penalty 𝑃𝑦 grew substantially from 32% of mothers’ potential 
earnings in 1980 to 55% in 2013. The most dramatic change, however, occurred in the relative earnings potential of mothers: Their 
counterfactual earnings, as a percentage of men’s earnings, more than doubled from 35% to 82% over 33 years. This development is 
likely the result of improved educational levels among mothers (documented in Web Appendix Figure A.18) and a general increase in 
female labor market participation (shown in Web Appendix Figure A.19). We conclude that while decreasing fertility rates reduced 
child-related inequality, increases in the other two factors amplified it. However, Web Appendix Figure A.17 alone does allow not 
us to determine the contributions of these factors to inequality.

We, therefore, use the Shapley decomposition to quantify the contribution of each factor to the overall change in child-related 
inequality in earnings between 1980 and 2013. Fig.  4 illustrates the results. The bold black line demonstrates the overall increase 
in child-related inequality that we decompose into changes driven by 𝜙, 𝑃 , and 𝛹 . First, the light-blue area shows the negative 
contribution of the falling share of mothers 𝜙𝑦. The fact that fewer women have children over time reduces child-related inequality 
by approximately 3 percentage points over the entire sample period. Second, the medium-blue area represents the impact of the 
increasing average child penalty 𝑃𝑦. In 2013, the growing child penalties account for an increase of approximately 11 percentage 
points in child-related inequality. Finally, the dark-blue area captures the role of rising counterfactual earnings of mothers 𝛹𝑦, 
contributing additional 16 percentage points to the total increase. Together, these three components sum to an overall increase in 
child-related inequality of about 24 percentage points between 1980 and 2013.

We conclude that the declining fertility rate slightly dampened child-related inequality. By contrast, both growing child penalties 
and mothers’ increasing earnings potential strongly contributed to the increase in child-related inequality. A crucial insight from 
our analysis is, thus, that without the growth in mothers’ potential earnings, child-related inequality would have increased much 
less.

5. The effects of parental leave reforms

From a theoretical perspective, the effect of parental leave policies on gender equality is ambiguous. Proponents argue that 
such policies can strengthen mothers’ labor-market attachment and help them maintain or grow their post-birth earnings. Critics, 
instead, point out that extended leave can cause long-term income losses (e.g., due to diminished human capital and reduced career 
progression). Given the patterns in Section 3, suggesting that mothers heavily use parental leave, we now examine whether six 
German parental leave reforms reduced child penalties and inequality or, conversely, exacerbated them.
12 
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Fig. 5. Length of work bans, job protection, and maximum paid leave (months).
Notes: This figure summarizes the policy reforms. Specifically, it shows how these reforms changed the job protection periods (solid line) and the maximum paid 
leave periods (dashed line). Before the first reform in 1979s, German mothers faced a fully paid work ban of eight weeks after childbirth. The first reform in 
1979 implemented additional paid parental leave. For six months, mothers who worked pre-birth received DM 750 (≈ Euro 384) monthly. The second reform in 
1986 extended the paid leave period to at most 10 months but lowered the monthly payment to DM 600 (≈ Euro 307). Several later reforms jointly expanded 
paid parental benefits and the job protection period. The last reform only expanded the job protection period.

5.1. The German parental leave reforms

From the 1970s through 1992, the German government rolled out six maternity or parental leave reforms (Schönberg and 
Ludsteck, 2014). The six reforms share two central characteristics that enable us to assess their impact on gender inequality. The 
first is that they all increased the maximum job protection period and (most of them) also the maximum paid leave duration. The 
second feature is that the reforms introduced a straightforward quasi-experimental variation. The new rules applied to parents who 
gave birth after specific birthdate cutoffs. We, thus, can compare just affected and just unaffected parents in dynamic regression 
discontinuity designs to estimate the effects of the reforms (Schönberg and Ludsteck, 2014; Kleven et al., 2024b). In the following, 
we briefly sketch the reforms.
Baseline scenario. Since the mid-1950s, mothers had to take six weeks of mandated maternity leave before and eight weeks after 
childbirth. During this period, they received wage continuation payments (equivalent to their average net income in the three months 
prior to birth). Additionally, they benefited from job protection, including the right to return to a similar position and protection 
against being fired by their employers.
Reforms. Fig.  5 summarizes how the reforms changed the maximum paid leave duration (dashed line) and the maximum job 
protection period (solid line). The first reform in 1979 introduced voluntary maternity leave. Specifically, mothers who gave birth 
on or after July 1, 1979 could take six instead of two months of job-protected paid maternity leave. While the benefits during the 
mandated leave remained unchanged, benefit payments during voluntary leave amounted to DM 750 (≈ Euro 384).22 The government 
implemented a second reform in 1986 that introduced voluntary parental leave (cutoff: January 1, 1986). Now, both mothers and 
fathers became eligible for up to 10 months of job-protected paid leave. However, as pointed out by Schönberg and Ludsteck (2014), 
only very few fathers took parental leave (less than 1.5% in 1992). The reform also lowered the maximum voluntary leave benefits 
to DM 600 (≈ Euro 307) per month, where they remained until 1993.23 A series of subsequent reforms further expanded the paid 
and protected leave period to 12 months (cutoff: January 1, 1988), 15 months (cutoff: July 1, 1989), and 18 months (cutoff: July 1, 
1990). The reforms left the benefit payments unchanged. The sixth reform only extended the job protection period to 36 months, 
while leaving the paid leave duration unaffected at 18 months (cutoff: January 1, 1992). The first five reforms, thus, allow us to 
identify the effects of joint extensions of paid leave and job protection periods. By contrast, the last reform isolates the pure effect 
of job protection.

22 We express all monetary amounts in nominal terms.
23 A couple of additional details are noteworthy. First, the new policy entitled all parents to these payments, regardless of their pre-birth employment status. 

Second, while the policy made the benefit payments from the third to the sixth month after childbirth independent of family earnings, payments from the seventh 
to the tenth month were means-tested. Specifically, they depended on the annual net family income during the two years preceding childbirth. Notably, almost 
85% of women received the full benefit of DM 600 for 10 months.
13 
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5.2. Dynamic regression discontinuity designs

We exploit a dynamic regression discontinuity design to estimate the effects of these reforms on mothers’ earnings.24 The design 
relies on the idea that the birthdate of the first child quasi-randomly places parents under varying parental leave regimes. It, 
therefore, can act as a treatment assignment variable in a dynamic regression discontinuity (RD) design. Building on this foundation, 
the intuition of our approach is to estimate ‘‘separate’’ event studies for mothers who delivered their first child just before and just 
after a specific reform’s birthdate cutoff. We then assess if the earnings of affected and unaffected mothers evolve differently across 
event times to determine the effects of the reforms.
Estimation approach. We estimate the parameters of an interacted model with OLS that (i) nests those two event studies and (ii) 
directly identifies differences in the earnings trajectories of mothers who are or are not affected (treated) by one specific reform 
𝑧 ∈ {1979, 1986,… , 1992}. The (local) regression uses observations near the cutoff on both sides and assigns greater weight to those 
closer to it. Using the previous notation, the model reads: 

𝑌 𝑚
𝑖𝑠 =

∑

𝑡≠−12
𝛼𝑧0𝑡 ⋅ 1[𝑡 = 𝑠 − 𝑏𝑖] +

∑

𝑡≠−12
𝜃𝑧𝑡 ⋅ 1[𝑡 = 𝑠 − 𝑏𝑖] ⋅ 1[𝑡𝑟𝑒𝑎𝑡𝑖 = 1] + 𝜼′𝐗𝐢𝐬 + 𝑢𝑖𝑠, (11)

where 1[𝑡𝑟𝑒𝑎𝑡𝑖 = 1] is a dummy variable indicating if mother 𝑖 had her first child shortly before (untreated) or shortly after (treated) 
the birthdate cutoff. Moreover, 𝐗𝐢𝐬 is a vector of control variables (that includes age dummies).

The estimated coefficient ̂𝛼𝑧0𝑡  captures the effect of the first child at event time 𝑡 for untreated mothers (control group). For treated 
mothers, the corresponding effect at 𝑡 is given by ̂𝛼𝑧1𝑡 = 𝛼𝑧0𝑡 + 𝜃𝑧𝑡  (treatment group). Provided that the counterfactual earnings path 
is smooth when adjusted for controls, the estimates of these coefficients reveal the treatment-status-specific impacts of childbirth 
on the outcome at event time 𝑡. Our main interest, however, lies in understanding how the reform 𝑧 dynamically impacts mothers’ 
earnings. The estimated coefficient 𝜃𝑧𝑡  measures this effect at event time 𝑡 under the assumption that all (unobserved) determinants 
of the outcome continuously evolve across the birthdate cutoff. As highlighted by Kleven et al. (2024b) and Bronson and Sanin 
(2024), such RDD estimates cleanly capture how the parental leave regime applicable to the first child affects child penalties. They 
do not, however, identify the effect of parental leave extensions for subsequent births25 or the policy’s influence on behavior before 
the first birth (Bronson and Sanin, 2024).26

Further details. Several further elements shape our empirical strategy. First, in all figures, we depict our estimated event-time-
specific coefficients ̂𝛼𝑧0𝑡 , ̂𝛼𝑧1𝑡 , and 𝜃𝑧𝑡  scaled with the predicted counterfactual earnings 𝐸[𝑌 𝑚

𝑖𝑠 |𝑡] absent children.27 Hereby, we obtain 
(i) estimates for child penalties conditional on treatment status and (ii) an estimate of how the reform 𝑧 affects the size of the child 
penalty at event time 𝑡: 

𝑑𝑃𝑡,𝑧 = 𝑃 𝑧1
𝑡 − 𝑃 𝑧0

𝑡 =
𝜃𝑧𝑡

𝐸[𝑌 𝑚
𝑖𝑠 |𝑡]

. (12)

Second, to balance bias and variance, we automatically determine the optimal bandwidth around the cutoff using a standard 
mean square error selector.28 Our procedure allows for different bandwidths at both sides of the cutoff. Third, we apply two-
dimensional weights in our RD design. Our weights combine a triangular kernel (emphasizing observations closer to the threshold) 
with population weights (adjusting for population representativeness). Fourth, when estimating model (11), we restrict the sample 
to West German mothers whom we observe at every event time 𝑡 ∈ [−36, 120].29

Robustness analyses. To ensure the robustness of our findings, we provide results for variants of our baseline estimation strategies. 
First, we assess the dynamic effects of the reforms by estimating separate RD regressions for each event time instead of model 
(11). Second, we use polynomial regressions to model the association between the outcome and running variable more flexibly. 
Both approaches yield results consistent with our main findings, confirming the robustness of our key messages (see Web Appendix 
Figures A.25 and A.26).

24 The reforms did not change fathers’ leave-taking behavior. Thus, we restrict our analysis to mothers.
25 Women who give birth to their first child on different sides of the cutoff face identical regimes for any subsequent birth. This feature prevents the 

identification of effects for subsequent children.
26 In an ideal RDD setting, the reform at consideration is announced at short notice so that mothers cannot self-select into a particular policy regime. This 

feature, however, prevents the identification of effects on pre-birth behavior: Mothers on both sides of the cutoff should expect to be subject to the same policy 
regime, giving them no reason to adjust their behavior before birth.
27 Specifically, we take the predicted counterfactual earnings that apply in the month prior to the reform. By focusing on the pre-reform month, we (i) 

establish a consistent baseline for all estimates and (ii) express our estimates relative to a reference group of just-unaffected mothers.
28 The details of the bandwidth selection procedure are as follows. First, we note that our dynamic model nests static RD models for each event time 𝑡. The 

optimal bandwidth might differ for each of these event times due to variations in data density and volatility around the cutoffs. We, hence, determine these 
optimal bandwidths separately for each event time. Second, our aim is, however, to implement one single bandwidth across all event times in our interacted 
model to ensure comparability. We adopt the median of the event-time-specific bandwidths as the standard for all event times. This choice aims at striking 
a balance between harmonizing the specific needs of each event time with the broader objective of analytical coherence. Third, some of the reforms were 
implemented in quick succession. We ensure that the chosen bandwidth never includes the next birthdate cutoff.
29 To capture broader long-run effects in our decomposition analysis in Section 5.4, we integrate a dummy encapsulating all periods 𝑡 < −36 and another 

dummy representing all periods 𝑡 > 120.
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5.3. Baseline estimates of reform effects

This subsection discusses the impacts of two specific reforms in detail and, for conciseness, only briefly summarizes the analyses of 
the other reforms. The Web Appendix provides more details. We consider this approach to be appropriate as we find very consistent 
results across all reforms.
Descriptive analysis. Web Appendix Figure A.22 shows the raw data to exemplify the impacts of the 1979 and 1986 reforms on 
mothers’ earnings descriptively. Each subfigure focuses on a specific event time (i.e., on mothers’ earnings at 𝑡 months before/after 
birth). Specifically, for each event time, we display mothers’ average earnings as a percentage of their earnings 12 months before 
birth, plotted against the month their first child was born. Four observations stand out. First, before childbirth (𝑡 < 0), the earnings 
of mothers evolve smoothly across the birthdate cutoffs (see Web Appendix Figures A.22a–A.22c). This observation suggests that our 
identifying assumption holds: Mothers with differential pre-birth earnings do not seem to select one of the two regimes, suggesting 
that all the other (unobserved) outcome determinants evolve smoothly across the cutoff. Second, mothers’ earnings collapse in the 
two months leading up to childbirth (they take mandatory maternity leave). Third, during the birth month and the subsequent 
month, earnings remain low without any discontinuity at the birthdate cutoffs (see Web Appendix Figures A.22d–A.22e). Mothers 
are still on mandatory leave, rationalizing this result. Fourth, we observe discrete jumps at the policy cutoffs once the reforms 
have bite (see Web Appendix Figures A.22f–A.22l). For example, the earnings of mothers who gave birth before July 1979 exhibit a 
marked increase at event time 𝑡 = 2 (coinciding with the end of the mandatory leave period). By contrast, the earnings of mothers 
who deliver in July 1979 or later only recover after 𝑡 = 6 (when the extended voluntary leave period ends). Overall, the figures 
suggest that the reforms impacted mothers’ earnings in the short run (during expanded leave).
Main results. Fig.  6 confirms this descriptive finding. Fig.  6(a) depicts the child penalties for first-time mothers who are treated 
(solid blue line) or untreated (dashed red line) by the 1979 reform. Fig.  6(b) delineates the corresponding RD reform effects, 𝑑𝑃𝑡,𝑘. 
The Figs.  6(c) and 6(d) present analogous estimates for the 1986 reform.

The two principal messages are: (i) both reforms caused significant earnings reductions of 12-26 percentage points during the 
extended leave periods (months 2-6 for the 1979 reform and months 7-10 for the 1986 reform); (ii) yet, we observe no significant 
long-run effects on earnings. Web Appendix Figures A.23–A.24 confirm these results for the remaining four parental leave reforms 
(1988, 1989, 1990, and 1992). As discussed, the six reforms slightly vary in their specific design. However, those differences do not 
matter much: Neither the bundled reforms nor the reform that only shifted the length of job protection seem to influence mothers’ 
long-term earnings. These results align well with those presented in the papers of Kleven et al. (2024b) and Schönberg and Ludsteck 
(2014), with the latter specifically studying the effects of the German reforms on labor market outcomes.30 The extent to which the 
German reforms influence overall inequality, however, remains unexplored.

5.4. Parental leave reforms and gender inequality

Thus, our next step is to analyze the impact of the discussed reforms on overall gender inequality. At first glance, one might 
not expect substantial impacts on overall inequality, given the negligible long-term effects. Yet, given that almost all women get 
children and leave was extended substantially (from 2 to 36 months), the short-term effects could accumulate and jointly exacerbate 
gender inequality.
Standard decomposition methodology. As we have seen in the previous subsection, the German parental leave reforms increased the 
event-time-specific child penalties, 𝑃𝑡. As a result, the average penalty 𝑃𝑦 in year 𝑦 must also have increased, leading to higher 
child-related and overall inequality in earnings (see Eqs.  (4) and (9)). Following this logic, our next goal is to quantify these effects 
of a given reform 𝑧 ∈ {1979,… , 1992} on child-related and overall inequality in some later year 𝑦 (see also Kleven et al., 2024b).31

We proceed in three steps. The first step is determining how reform 𝑧 impacts the average child penalty 𝑃𝑦 in year 𝑦. In Web 
Appendix C.2, we show that this effect is given by 

𝑑𝑃𝑦,𝑧 =
𝐸[𝜃𝑧𝑡 ⋅ 𝜌

𝑧
𝑡,𝑦 ∣ 𝑦, 𝑔𝑖 ≥ 𝑧]

𝐸[𝑌 𝑚
𝑖𝑠 ∣ 𝑦]

, (13)

where ̂𝜃𝑧𝑡  is the reforms’ impact in Euro on mothers’ earnings at event time 𝑡, taken from our RD model (11). The term 𝜌𝑧𝑡,𝑦 = 𝐸[𝑌 𝑚
𝑖𝑠 ∣

𝑦, 𝑡]∕𝐸[𝑌 𝑚
𝑖𝑠 ∣ 𝑧 − 1, 𝑡] is a scaling factor that adjusts for the fact that mothers’ counterfactual earnings have grown between the year 

before the reform and year 𝑦. Under the assumption that the percentage effect of the reform on mothers’ earnings remains constant 
over time, the expression in the numerator of Eq.  (13) represents the expected earnings loss in Euro for the average mother in year 
𝑦 (see Kleven et al., 2024b).32

30 Kleven et al. (2024b) discuss potential reasons why the adverse short-term effects do not translate into longer-term effects. One explanation is that compliance 
with the reform is higher among mothers who face lower career costs from taking leave.
31 In principle, reforms could also affect child-related gender inequality through changing the share of mothers 𝜙𝑦 or the counterfactual earnings ratio 𝛹𝑦. 

However, our RDD cannot investigate the effects on these variables because the underlying decisions (fertility and career planning) are longer-term decisions 
made before birth (Bronson and Sanin, 2024). Additionally, Olivetti and Petrongolo (2017) suggest that such reforms only induce small fertility responses. Kleven 
et al. (2024b) conclude that even if there were fertility responses, they would be too minor to shift gender inequality.
32 In the numerator of Eq.  (13), the expectation is taken over the effects for mothers at all event times 𝑡 and over all birth cohorts 𝑔𝑖 ≥ 𝑧 observed in year 

𝑦. We condition on 𝑔 ≥ 𝑧 because, of course, the reform can only affect the earnings of mothers with children born after its implementation.
𝑖
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Fig. 6. Impacts of two exemplary parental leave reforms.
Notes: These figures visualize the impacts of paid parental leave reforms in 1979 and 1986 on mothers’ earnings trajectories in West Germany. The first row 
focuses on the 1979 reform and its impact on first-time mothers. Specifically, Fig.  6(a) depicts the percentage impacts of children on the earnings of mothers 
who are just treated (solid blue line) or untreated (dashed red line) by the reform. By contrast, Fig.  6(b) delineates the corresponding RD reform effects. The 
second row presents analogous estimates for the 1986 reform. (For interpretation of the references to color in this figure legend, the reader is referred to the 
web version of this article.)

In the second step, we compute the effect of reform 𝑧 on child-related inequality implied by the change in the average child 
penalty as: 

𝑑𝛥𝑟
𝑦,𝑧 = −𝜙𝑦 ⋅ 𝑑𝑃𝑦,𝑧 ⋅ 𝛹𝑦. (14)

As before, we obtain 𝛹𝑦 from Eq.  (8) and take 𝜙𝑦 from the data. Consequently, the corresponding level of child-related inequality in 
the counterfactual without reform 𝑧 is 𝛥𝑟

𝑦−𝑑𝛥𝑟
𝑦,𝑧. In the third step, we can similarly determine overall inequality in the same scenario 

as 𝛥𝑢
𝑦 + 𝛥𝑟

𝑦 − 𝑑𝛥𝑟
𝑦,𝑧.

Further details. Three further details of our decomposition strategy are important. First, we introduce two distinct counterfactual 
scenarios: Scenario 1 assesses how large overall inequality and child-related inequality would have been without the reform. Here, 
we adjust the realized inequality levels for all long-run and short-run effects. Scenario 2 only subtracts the short-run impacts during 
the leave extension phases. To that end, we set the event-time coefficients for all event times beyond the maximum leave duration 
(after the reform) to zero. Hereby, we derive an estimate for the level of inequality in a world in which the reform produced 
only short-term effects. By comparing both scenarios, we can analyze which portions of the impacts on inequality stem from short- 
versus long-run effects. Second, in both scenarios, we assume that the authorities did not implement any of the six reforms. Thus, we 
analyze how the six reforms jointly impact gender inequality. Third, when constructing our scenarios, we only consider RD reform 
effects that are statistically significant at the 5% level (as these provide more robust evidence of the reforms’ impacts).
Sample: For the reasons discussed in Section 4.2, the decomposition sample, again, includes West German men and women aged 
25 to 45. As the government implemented the parental benefit reform in 2007, we mainly focus on the period 1980 to 2006. Web 
Appendix Figure A.28 reports similar results for alternative sample definitions.
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Fig. 7. Impact of parental leave reforms on gender inequality.
Notes: This figure illustrates how the parental leave reforms between 1979 and 1992 affected overall gender inequality (blue plus gray) and child-related inequality 
(blue) in earnings in West Germany. We consider two counterfactual scenarios. Scenario 1 (solid red lines) depicts how overall inequality and child-related 
inequality would have evolved without the leave reforms, accounting for their long-run and short-run effects on child penalties. Scenario 2 (long-dashed blue 
lines) depicts how the short-run effects changed inequality. The underlying event study models allow for cohort-specific event time coefficients and control for 
year and age dummies. The sample spans the years from 1980 to 2006 and includes men and women between the ages of 25 and 45. (For interpretation of the 
references to color in this figure legend, the reader is referred to the web version of this article.)

Results from the standard approach. Fig.  7 demonstrates how the five reforms of paid and job-protected parental leave and the sixth 
reform of the job protection period jointly affected inequality. To that end, it presents our estimates for the level of overall and 
child-related inequality in the two scenarios. The solid red lines depict the levels of overall inequality and child-related inequality 
in a counterfactual world without reforms (Scenario 1). The long-dashed blue lines represent overall and child-related inequality, 
assuming the reforms triggered only short-term effects (Scenario 2). For completeness, Web Appendix Figure A.27 additionally shows 
how the six reforms jointly increased the average child penalty 𝑃𝑦 in each year 𝑦.

Fig.  7 conveys two primary insights: The first is that, in line with Fig.  6, the short-term effects of the reforms predominantly 
influence overall gender inequality. The solid red and long-dashed blue lines evolve closely together. Second, even without marked 
long-term effects, the reforms are a non-negligible driver of overall gender inequality. For example, in 2006, our analysis suggests 
that overall gender inequality would have been around 6.2 percentage points lower in the absence of the reforms. To put the size 
of this effect into perspective, note that between 1980 (the year after the first reform) and 2006 (the year before the parental benefit 
reform), child-related inequality increased by almost 22 percentage points (from about 9.9% to approximately 31.5%). Taken at face 
value, the six reforms account for around 29% of this increase. The rationale why short-run effects can translate into substantial 
gender inequality is straightforward: The policies extended the time many mothers were absent from the labor force strongly from 
two to 36 months.
Results from the extended approach. Finally, we can analyze how much of the change in child-related inequality is explained by the 
reforms. To explore this topic, we use our extended decomposition approach. Building on Eq. (10), we split the contribution of the 
average child penalty to changes in child-related inequality into two parts: (i) reform-induced changes in 𝑃𝑦, which in turn affect 
child-related inequality, and (ii) changes in 𝑃𝑦 unrelated to the reforms. Web Appendix Figure A.31a presents the results (based on 
the Shapley decomposition). Our findings reveal that the reform-driven contribution accounts for 22% (4.7 percentage points) of 
the total increase in child-related inequality between 1980 and 2006. In sum, both approaches consistently show that the German 
parental leave reforms substantially contributed to the rise in child-related inequality.

6. The effects of the 2007 parental benefit reform

In 2007, the German government introduced an income-dependent parental benefit. One goal was to counteract long absences 
from the labor market after childbirth. This section evaluates whether the reform achieved this objective, and how it impacted child 
penalties (Section 6.2) and gender inequality (Section 6.3).

6.1. The parental benefit reform

Again, we begin by describing the situation before the reform and then detail the reform’s specifics.
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Fig. 8. Impacts of the 2007 parental benefit reform.
Notes: These figures visualize the impacts of the 2007 parental benefit reform on mothers’ earnings trajectories in West Germany. Specifically, Fig.  8(a) depicts 
the percentage impacts of children on the earnings of mothers who are just treated (solid blue line) or untreated (dashed red line) by the reform. Fig.  8(b) 
delineates the corresponding RD reform effects. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of 
this article.)

Baseline scenario. Parents of children born before January 1, 2007 received monthly means-tested child-rearing transfers for up to 
24 post-birth months. The job protection period stood at 36 months. Families with net (family) incomes below a certain threshold 
qualified for the full monthly transfer of Euro 300. Above the threshold, the transfer was phased out based on family income. The 
threshold varied by the number of children, household type (singles/couples), and the time since giving birth. In 2005 and 2006, 
77% of parents claimed the maximum transfer for the first six months after childbirth. Subsequent eligibility reviews at 6 and 12
months, along with stricter income limits, reduced the share of parents receiving the full transfer to 47% for months 7 to 12 and 
40% for months 12 to 24 (Huebener et al., 2019). The scheme allowed up to 30 hours of part-time work per week during the benefit 
period.

Reform. In 2007, the German government replaced the means-tested transfer program with a parental benefit system. Mothers who 
delivered after January 1, 2007 could receive the new parental benefit payments. This new system shortened the payment period 
from 24 to 12 months.33 Under the new scheme, recipients’ benefits depended on their average net labor income earned in the 12
months prior to birth. Recipients without or with very low labor income continued to receive Euro 300 per month. Recipients with 
higher incomes became eligible for higher benefits, typically amounting to two-thirds of recipients’ monthly net earnings before 
birth, with a cap at Euro 1,800. As a result, most mothers received much higher benefits but for a shorter period after birth. The 
average payment was Euro 634 per month (Huebener et al., 2019). By contrast, the reform did not alter the job protection period 
or the part-time work allowances during the benefit period. The take-up rate for the new parental benefit stands at 96.3% (German 
Federal Statistical Office).

6.2. Baseline estimates of reform effects

Estimation strategy. Because the child’s birthdate effectively assigns parents to different parental benefit regimes in a quasi-random 
manner, we can again utilize the dynamic RD design introduced in Section 5.2 to gauge the effects of the 2007 reform on mothers’ 
child penalties. Again, we identify effects for first-time mothers.
Main results. Fig.  8 represents the effects of the parental benefit reform. Its structure resembles that of Fig.  6: The left panel shows 
child penalties for treated (solid blue line) and untreated (dashed red line) mothers, and the right panel examines the reform effects.

We organize the discussion of these effects into four periods. First, the reform left mothers’ pre-birth earnings trends unchanged 
(common pre-trends). This observation again suggests that mothers with different characteristics (affecting their earnings paths) did 
not self-select into different regimes.34 Second, the reform did not impact child penalties in the short run (i.e., during the first twelve 
months after birth when mothers could receive the new parental benefit). Third, however, the policy change prompted mothers 
to return to the labor market earlier, and it substantially and significantly reduced medium-run child penalties: In each post-birth 
month 13 (the first month without payments under the new regime) to 36 (the last month with job protection), the post-reform child 
penalties were 6 to 13 percentage points smaller. There are several explanations for this finding.35 Fourth, Fig.  8 documents long-run

33 The benefit scheme granted two additional months to single parents and families where both partners took parental leave for at least two months.
34 Shortly before birth, treated mothers’ earnings increase relative to the control group. One explanation is that the benefit amount depends on earnings in 

the 12 months before birth. Mothers, thus, have an incentive to increase earnings. Glogowsky et al. (2024) study this behavior in follow-up work.
35 One explanation is the incentives from means testing. Before the reform, an increase in earnings in months 12 to 24 could result in a complete loss of 

parental benefits. This disincentive disappeared after the reform. For some low-income households, income effects may have amplified this channel if the reform 
made them poorer. A complementary explanation is behavioristic preferences: The expiration of benefits after 12 months may have introduced a new reference 
point for when to return to work.
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Fig. 9. Impact of the 2007 parental benefit reform on gender inequality.
Notes: This figure illustrates how the parental benefit reform in 2007 affected overall gender inequality (blue plus gray) and child-related inequality (blue) in 
earnings in West Germany. We consider two counterfactual scenarios. Scenario 1 (solid red lines) depicts how overall inequality and child-related inequality 
would have evolved without the leave reforms, accounting for their long-run and short-run effects on child penalties. Scenario 2 (long-dashed blue lines) depicts 
how the short-run effects changed inequality. The underlying event study models allow for cohort-specific event time coefficients and control for year and age 
dummies. The sample spans the years from 1985 to 2018 and includes men and women between the ages of 30 and 50. (For interpretation of the references to 
color in this figure legend, the reader is referred to the web version of this article.)

effects beyond the job protection period. In each event month 37 to 120, child penalties decreased by around 5 to 11 percentage 
points. The corresponding RD coefficient is either significant or borderline significant at the 5 percent level.

In sum, while we do not find significant long-term effects of the parental leave reforms, the parental benefit reform clearly 
lowered the child penalties in the long run. This finding aligns with the idea that monetary incentives matter.36 Indeed, changes 
in (work) incentives seem to affect mothers’ long-run earnings strongly if, as in our case, they occur soon after childbirth (Gruber 
et al., 2023; Kuka and Shenhav, 2024).

6.3. Parental benefits and gender inequality

This subsection investigates the effect of the 2007 reform on gender inequality.
Standard decomposition methodology. To evaluate the reform’s impact on overall and child-related gender inequality, we again 
use the decomposition framework described in Section 5.4. This analysis contrasts the actual level of gender inequality with two 
counterfactual scenarios. Scenario 1 estimates inequality in a world without the 2007 parental benefit reform. Here, we adjust 
mothers’ realized earnings by all significant short-run, medium-run, and long-run effects. Scenario 2, instead, considers only short-run 
and medium-run effects (up to 𝑡 = 36).

Sample. Compared to Section 5, the following analysis relies on a different sample. The reason is that the effects of the parental 
benefit reform unfold over the long run (ten years). If we maintained our standard sample restriction (1980 to 2013), we would 
have missed these long-run effects in our decomposition analysis (as the reform was implemented in 2007). Thus, we expand our 
decomposition to later years. Our new sample covers the years 1985 to 2018. To ensure that we capture the full age range across all 
considered years, we also need to adjust the age restriction: We now include all individuals aged 30 to 50. Web Appendix Figure 
A.30 presents the corresponding results for the sample used in Section 5.
Results from the standard approach. Fig.  9 illustrates that the reform prevented a further increase in child-related and overall 
inequality. After 2006, overall gender inequality remained almost constant, while child-related inequality increased by 9.6 percentage 
points (from 28.8% to 38.4%). Without the parental benefit reform, instead, child-related inequality would have further increased 
by an additional 1.3 percentage points according to our estimates (see Scenario 1 depicted by the solid red lines). Put differently, 

36 There are several reasons why monetary incentives could play a significant role. One possibility is that the compliers who react to incentive changes are 
different ones. For example, changes in monetary incentives might more likely trigger responses by mothers who face greater career setbacks due to extended 
time out of the labor market (e.g., highly educated women). In our case, higher-earning mothers even face stronger incentives (as the transfers increase in 
pre-birth income). Another possibility is that such reforms could affect the leave-taking behavior of a larger group of mothers or encourage them to change their 
leave period more drastically (e.g., from 24 to 12 months).
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without the reform, this part of inequality would have grown by 13.6% more than it did with the reform. This pattern translates 
into an equivalent increase in overall inequality. The comparison between Scenario 1 (solid red lines) and Scenario 2 (long-dashed 
blue lines) further demonstrates the crucial role of long-run effects: Both medium- and long-run effects contributed, but the long-run 
effects had a more substantial impact on reducing inequality.
Results from the extended approach. We also apply our Shapley decomposition approach to calculate how the reform-driven change 
in the average child penalty contributed to child-related inequality. Web Appendix Figure A.31b shows that the benefit reform 
explains approximately −18% of the total change in child-related inequality between 2008 and 2018 (or 1.2 percentage points). We 
conclude that the parental benefit reform mitigated the rise in child-related inequality.
Discussion. Notably, the actual long-run impacts of the reform on inequality are likely even bigger (see Web Appendix C.3 for a 
formal discussion). Our analysis highlights two main reasons why the policy impact will increase over time. The first reason is rather 
mechanical: Because only mothers who gave birth in 2007 or later are treated, the share of treated mothers increases over time until 
all mothers have given birth under the new regime. Thus, we observe a larger share of mothers who changed their behavior due to 
the reform in later years. Moreover, as time passes, the average age of treated mothers increases. In 2007, for example, the reform 
only affected mothers with children below one year. By contrast, in 2022, all mothers with children below 16 gave birth under the 
new regime. This observation leads us to the second reason why the policy impact increases over time: Mothers with older children 
have higher potential earnings due to experience effects (captured by our age dummies). If we, for example, assume that the eight 
percentage points drop in the child penalty stays constant after event time 𝑡 = 120, the reform’s impact on earnings grows in absolute 
units as the child ages. Hence, the impact on 𝑃𝑦 is larger for mothers with older children. We conclude in Web Appendix C.3 that 
likely less than half of the long-run reform effect on inequality was realized by 2018.

7. Conclusion

This paper demonstrates how (i) parenthood and (ii) family policies have shaped gender inequality in Germany over the 
past fifty years. Using administrative data and various empirical approaches, we offer two contributions to the literature. Our 
first contribution, methodological in nature, is a novel decomposition approach that builds on Kleven et al. (2019b). Our second 
contribution is to provide a uniquely comprehensive analysis of child-related gender inequality in Germany. To that end, we apply 
both Kleven et al.’s [2019b] original child penalty methodology and our decomposition framework to our setting.

We present three key sets of results. The first set of results documents the evolution of child penalties in Germany. As a 
benchmark, we start with reporting child penalties for mothers who delivered their first child after the German reunification. This 
analysis verifies the substantial and persistent impact of parenthood on mothers’ earnings in recent times. Next, we demonstrate 
how child penalties have developed since the 1960s. The key insight of our work is that child penalties grew over time: German 
mothers who delivered their first child in the 2000s experienced much larger percentage losses in earnings than mothers giving birth 
in the 1960s. This pattern is general in that we observe it across various subgroups (e.g., within all educational levels). In light of 
these results, a key question is how much of the overall earnings inequality is explained by parenthood.

The second set of results provides insights into this question through decomposition analyses. We first apply the standard 
approach of Kleven et al. (2019b) to our setting and decompose gender inequality in earnings into a child-related and a child-
unrelated component. For comparison, note that overall gender inequality declined in Germany: For example, women aged 25 to 
45 earned about 71% less than men in 1980 and about 54% less in 2013. At the same time, the share of gender inequality that 
we can relate to children increased by a factor of close to five (from about 14% to almost 64%). We then introduce an extended 
decomposition approach, revealing that, in addition to rising child penalties, a second fundamental force contributed to the increase 
in child-related inequality: a rise in potential earnings. Mothers who gave birth in more recent decades had higher potential earnings, 
leading to greater earnings losses when they exited the labor market. This result is crucial for policymakers who aim to reduce overall 
gender inequality. In the context of their objective, only the increase in child penalties appears worrying. By contrast, the rise in 
potential earnings is arguably welcomed.

In the third set of results, we show that German family policies shaped gender inequality to a non-negligible extent. For example, 
six expansions of job-protected parental leave between 1979 and 1992 accounted for 29% of the rise in child-related inequality 
between 1980 and 2006. Interestingly, short-run effects that manifest during the expanded leave period dominate this impact on 
overall inequality. The core logic for how short-run effects accumulate into substantial gender inequality is that the policies impacted 
most women, as most have children, and removed them from the workforce for a considerable time (36 months instead of two). By 
contrast, we find that the 2007 parental benefit reform marked a successful intervention by the German government to counteract 
the trend of increasing child-related inequality. The reform motivated mothers to choose higher earnings both in the medium run 
and in the long run. According to our estimates, without the reform, child-related inequality would have increased by 13.6% more 
than it did with the reform.

These findings carry important implications for policy-making. They show that child-related reductions in mothers’ labor supply 
become increasingly costly as their earnings potential grows. They also highlight how family policies can influence gender inequality, 
with extended parental leave increasing and short-run benefits helping to reduce it. While our paper, thus, offers many new insights, 
numerous questions remain. A key area for future research is understanding all the ways through which policy affects behavior. Do 
policies shift gender norms, leading to lasting changes in gender roles? Do they create anticipation effects or even alter mothers’ 
potential earnings trajectories? These are pressing issues for policymakers, and much work remains to be done.
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