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Data Visualization

Motherhood penalties are routinely framed as being primary 
contributors to gender disparities in labor market outcomes 
(England et  al. 2016; Gangl and Ziefle 2009; Polachek 
2006; Waldfogel 1997). Recent analyses conclude that per-
sistent gender gaps in rich countries’ earnings and labor 
market participation largely stem from penalties incurred 
following childbirth (Kleven and Landais 2023; Kleven, 
Landais, and Søgaard 2019). However, other studies chal-
lenge the centrality of motherhood by pointing to the emer-
gence of gender wage gaps even before parenthood (Combet 
and Oesch 2019).

If motherhood penalties are indeed the primary driver of 
gender earnings gaps, we should observe larger gaps in labor 
markets where these penalties are larger, both across and 
within countries. Demonstrating such an association would 
reinforce the argument that efforts to reduce gender inequal-
ity must address the earnings impact of motherhood, particu-
larly given the considerable variation in penalties across 
national and regional contexts (Budig, Misra, and Boeckmann 
2016; Kleven Landais, Posch, et al. 2019).

Drawing on newly harmonized administrative data (Filser 
et  al. 2025), we examine the relationship between mother-
hood penalties and gender earnings gaps across Nomenclature 
of Territorial Units for Statistics second-division (NUTS-2) 

regions in France and Germany. Both countries have large, 
corporatist welfare states (Esping-Andersen 1990) that invest 
heavily in family policy (OECD 2023), yet they differ 
sharply in their approach to supporting maternal employ-
ment. France has long facilitated full-time maternal employ-
ment through short maternity leaves, extensive early 
childcare provision, and a 35-hour workweek aligned with 
school and childcare schedules (DREES 2002). Germany, by 
contrast, subsidizes long parental leaves and only recently 
expanded early childcare, often only starting at age three, 
while continuing to exhibit high rates of part-time employ-
ment among mothers (Zoch and Hondralis 2017). Despite 
some convergence after the countries’ reunification, East 
Germany and West Germany remain distinct: East Germany 
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Abstract
This data visualization examines the relationship between motherhood earnings penalties and gender earnings gaps 
across local labor markets in France and Germany. Drawing on harmonized administrative data, the authors document 
a strong positive association: regions with larger motherhood penalties tend to exhibit wider gender earnings gaps. 
This pattern holds across all Nomenclature of Territorial Units for Statistics second-division regions, where a 1 percent 
increase in the motherhood penalty corresponds to a 0.3 percent higher gender earnings gap. The relationship is even 
stronger within countries, with the average association rising to 0.7 percent. These findings suggest that regional 
differences in gender earnings inequality are strongly associated with the magnitude of motherhood penalties.
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retains a more gender-egalitarian legacy, with more exten-
sive public childcare, less traditional gender norms 
(Lietzmann and Frodermann 2021), and higher rates of full-
time maternal employment (Rosenfeld, Trappe, and Gornick 
2004; Zoch and Hondralis 2017). Accordingly, we analyze 
East Germany and West Germany separately.

The visualization presents motherhood earnings penalties, 
gender earnings gaps, and their association at the NUTS-2 
level (French régions and German Regierungsbezirke). 
Estimates derive from harmonized administrative data cover-
ing 1997 to 2019: German Integrated Labour Market 
Biographies (SIAB; vom Berge et al. 2021) and French Social 
Security Declarations linked to the Permanent Demographic 
Sample.

To aid interpretation, we briefly summarize our harmoni-
zation strategy, sample selection criteria, and analytical 
approach; full details are provided in the supplement. In both 
countries, we exclude the small group of tenured public ser-
vants (Beamte in Germany and Fonction Publique d’État in 
France) because of their absence from the German SIAB 
data. Motherhood penalties are estimated separately for each 
NUTS-2 region on the basis of women who were employed 
in the year prior to their first childbirth between 1997 and 
2014. This allows us to observe earnings trajectories for 
5 years after birth. Penalties are calculated using an event-
study design (Kleven, Landais, and Søgaard 2019) that esti-
mates the effect of entering motherhood, via first birth, on 
subsequent earnings. The analysis is restricted to previously 
employed women since the SIAB only covers employed 
individuals and hence does not allow us to identify births 
among those not participating in the labor force. The result-
ing penalties are likely larger than what would be observed 
among all mothers, as earnings among previously not 
employed women can, by definition, only increase.

Gender earnings gaps are likewise estimated separately 
for each NUTS-2 region and obtained via the coefficient for 
gender in log earnings regressions that control for education, 
age, and year, among all employed individuals aged 18 to 
59 years with nonzero earnings, regardless of parental status. 
Importantly the two measures and samples were constructed 
independently, following conventions from the respective 
literatures, to avoid introducing spurious relations.

The restriction to first-birth mothers results in substan-
tially smaller regional samples for estimating motherhood 
penalties, ranging from 304 to 7,414 mothers per region, 
compared with the much larger samples used for estimating 
gender earnings gaps, which range from 10,654 to 427,713 
individuals per region.

Panels I and III in Figure 1 present the motherhood earn-
ings penalties. Panel III shows region-specific estimates 

from the event-study model, which traces year-by-year earn-
ings losses relative to the year of first childbirth (event time 
t = 0). Each line represents a NUTS-2 region; thick lines 
show the country average, while faint lines represent indi-
vidual regions. We aggregate the year-specific penalties over 
the year of birth and the first 5 years after birth to calculate 
the average penalty, which is mapped in Panel I. Consistent 
with earlier cross-national research (Budig et al. 2016; Filser 
et al. 2025), France exhibits the smallest penalties, followed 
by East Germany, with West Germany showing the largest.

Panel II in Figure 1 displays the estimated gender earn-
ings gaps according to the gender coefficients from the log 
earnings regressions. Here, too, East Germany shows the 
smallest gender earnings gaps, followed by France and then 
West Germany.

Panel IV depicts the relationship between gender earnings 
gaps and motherhood penalties, both across all NUTS-2 
regions (black dotted line) and within France, West Germany, 
and East Germany. The slope of the association is 0.31 
(p < .001) when pooling all regions and increases to 0.77 
(p < .001) after accounting for average differences between 
France, West Germany and East Germany. This implies that 
within countries, a doubling of the motherhood penalty is 
associated with a 77 percent increase in the gender earnings 
gap (see Table S2 in the supplement). The relationship is 
strongest in West Germany, where penalties are also highest, 
followed by East Germany and then France.

Our results support the view that differences in motherhood 
earnings penalties are closely linked to differences in gender 
earnings gaps. As the cross-national pattern is based on only 
two countries—or three, if East Germany and West Germany 
are considered separately—it invites further cross-country 
investigation. The within-country evidence, however, is 
strong: across regions, variations in motherhood penalties are 
closely linked to differences in gender earnings gaps. This 
relationship is especially pronounced in West Germany, where 
regional policymakers have historically exercised autonomy 
over family-related policies, such as childcare provision.

Documenting the central role of motherhood penalties in 
shaping gender earnings inequality highlights the importance 
of work-family policies. Parental leave, which differs sub-
stantially between France and Germany, has been shown to 
influence both motherhood penalties and gender earnings 
gaps (Hook and Li 2025). Differences between West and 
East Germany, which have the same parental leave policy, 
further suggest that factors such as access to childcare 
(administered at the state level in Germany), prevailing gen-
der norms, and workplace practices also play an important 
role. Showcasing the potential of administrative data to 
explore meaningful differences in regional motherhood 
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Figure 1.  Gender earnings gaps and motherhood penalties by Nomenclature of Territorial Units for Statistics second-division  
(NUTS-2) region. Panel I displays the motherhood earnings loss in the first 5 years after the onset of motherhood, estimated using an 
event study model of logged annual earnings. Darker colors indicate larger motherhood penalties. Panel II displays the gender earnings 
gap, defined as women’s annual earnings relative to men’s, by NUTS-2 region and adjusted for age, education, and year of observation. 
Darker colors represent lower earnings for women compared with men. The red line indicates the Franco-German border, while the 
border between West Germany and East Germany is highlighted in yellow. Panel III presents detailed earnings penalties by years since 
first birth for each NUTS-2 region. Thick lines indicate the mean year-by-year values, while faint lines represent individual NUTS-2 
regions. Panel IV shows a scatterplot of gender earnings gaps and average motherhood penalties across NUTS-2 regions. Each dot 
represents a NUTS-2 region; the dashed line shows the overall regression line (corresponding to model 1 in Table S2), and colored 
lines represent separate regressions for France, West Germany, and East Germany (corresponding to models 3–5 in Table S2). All 
results are based on French Social Security Declarations linked to the Permanent Demographic Sample and German Integrated Labour 
Market Biographies data.
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penalties and gender earnings gaps offers a foundation for 
future research to further broaden the investigation of subna-
tional drivers of gendered labor market outcomes.
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