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Abstract

This paper assesses the importance of household specialization based on comparative

advantages as a cause of the earnings penalty that women experience after having

their �rst child. We use Dutch administrative data and various measures of relative

within-household earnings potential of households. Our results �rst con�rm previ-

ous studies that document a substantial child penalty on women and none on men.

Women who have a higher earnings capacity than their partner face lower earnings

losses after childbirth and reduce their labor supply less than women with a low rela-

tive earnings potential. Yet, men's labor market trajectories are largely una�ected by

parenthood irrespective of their relative earnings potential in the household. There

is thus no evidence that households divide market work and child care based on

comparative advantages or bargaining power. We provide some descriptive evidence

that women with high earnings potential rely more on formal child care.
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1 Introduction

A recent literature shows that �rst-time parenthood has substantial and persistent neg-

ative e�ects on women's labor market outcomes, while it has only minor negative e�ects

for men (Bütikofer et al., 2018; Chung et al., 2017; Kleven et al., 2019a,b; Sieppi and

Pehkonen, 2019).1 Inspired by Becker (1985) it has been hypothesized that household

specialization based on comparative advantage is an important channel for this so-called

child penalty for women.2 The evidence regarding this channel is, however, mixed. An-

gelov et al. (2016), Pora and Wilner (2019) and Chung et al. (2017) �nd support for it,

while Andresen and Nix (2020), Kleven et al. (2021) and Rosenbaum (2019) do not.3

A possible reason for the mixed evidence is that the importance of the household special-

ization channel varies across settings due to di�erences in relevant institutions regarding

for example the possibilities to adjust working hours or to use formal child care for very

young children. In this paper, we investigate the importance of household specialization

in a setting � the Netherlands � where there are arguably no institutional hurdles to di-

vide household tasks in a gender-neutral way. In the Netherlands, employees are legally

entitled to unilaterally change the working hours of their already existing contract. This

is one of the reasons why not only the share of part-time working women is very high,

but also the fraction of men working less than 30 hours per week is with 19.4% in 2019

by far the highest among all OECD countries (OECD, 2020b). It is therefore easier and

presumably more accepted for fathers to trade market work for child care if their partner

has better earnings prospects. Furthermore, formal child care is available for children as

young as three months so that parents have the option to use it when paid maternity

leave ends (Plantenga and Remery, 2009).

Using the event-study approach proposed by Kleven et al. (2019a), we �rst replicate

results from other countries; there are large and persistent negative e�ects of �rst par-

enthood on women's earnings, while there is no e�ect on men's earnings. The earnings

child penalty is about 47% ten years after women have their �rst child. This is mostly

due to a reduction in working hours right after childbirth and to a lesser degree to lower

participation and a gradual decrease in wage rates. Conducting the analysis by parents'

1These papers conduct event studies centered around the birth of the �rst child to estimate the e�ect
of parenthood on labor market outcomes of mothers compared to fathers. A di�erent approach is used by
Lundborg et al. (2017) who exploit IVF-treatments in Denmark to obtain exogenous variation in fertility
among childless women to estimate the causal e�ect of having children on their career. Their �ndings
concur with the results of the papers that use an event-study design.

2Other mechanisms discussed in the literature are biology, preferences and gender norms (cf. Andresen
and Nix, 2020).

3Angelov et al. (2016) �nd that the magnitude of the within-couple earnings gap depends on the
relative earnings within the family. Relating the child penalty to women's pre-childbirth rank in the
distribution of hourly wages, Pora and Wilner (2019) conclude that child penalties arise from decisions
based on specialization gains rather than on preferences or gender norms. Chung et al. (2017) �nd that
the within-couple earnings gap increases more for couples where the male spouse has a higher education
than the female partner.
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level of education, we �nd a similar earnings child penalty for college and non-college

educated women. We also �nd substantial, but heterogeneous child penalties for all �elds

of study, whereby the child penalty is lowest in the male-dominated �elds of Science and

Mathematics, and Informatics.

To study whether couples divide household and market work based on comparative

advantages and bargaining power, we construct various measures of mothers' and fathers'

earnings potential. The measures di�er in how sophisticated they assume households to

be. Using di�erent measures of relative earnings potential will give more insights into the

factors that couples take into account when bargaining over child care and market work.

While all our proxies for relative earnings potential measure di�erent aspects of earnings

capacity, overall we �nd little evidence of household specialization based on comparative

advantages. Women with higher within-household earnings capacity reduce their labor

supply less than women with lower relative earnings potential, but men only marginally

adjust their labor supply after childbirth irrespective of their relative earnings potential.

We therefore conclude that even in a setting that is conducive for young parents to divide

household tasks in a gender-neutral way, spouses do not specialize according to their

comparative advantage. Descriptive evidence instead suggests that the use of formal child

care is more sensitive to women's earnings potential implying that higher-earning/higher-

educated women pay for more child care to reconcile work and family.

Apart from the recent literature on the child penalty, our paper relates to the litera-

ture on the e�ects of �rst-time parenthood on women's labor supply and earnings more

generally (see e.g. Adda et al., 2017; Bertrand et al., 2010; Hotz et al., 2017; Lundberg

and Rose, 2000; Lundborg et al., 2017; Paull, 2008; Waldfogel, 1998; Wilde et al., 2010).

Our paper also relates to the vast literature on gender inequality in the labor market with

recent reviews by Blau and Kahn (2017) and Olivetti and Petrongolo (2016). This liter-

ature among others �nds that traditional human capital variables contribute little to the

gender gap in recent years, but that gender di�erences in occupation and industry, career

interruptions, shorter working hours and the unequal gender division of labor continue to

play important roles.

The remainder of the paper is structured as follows. Section 2 provides a brief overview

of the institutional background in the Netherlands. Section 3 describes our data and

empirical approach. Section 4 discusses our proxies for earnings potential and presents

our �ndings, and section 5 concludes.

2 Institutional background

In this section we brie�y discuss the Dutch institutions that are relevant for labor supply

decisions within a household. We also provide some information on trends in labor force

participation and fertility.
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Female labor force participation expanded considerably later in the Netherlands than

in other OECD countries. For most of the 1980s, women's employment rate was around

30%, while it was, for instance, above 70% in Sweden (OECD, 1989). This changed in the

1990s when the female employment rate increased rapidly to 63.5% in 2000. With 74%

in 2019, it is now among the highest of all OECD countries (OECD, 2020a). However,

many women in employment work on a part-time basis. While working reduced hours

was already very common in the 1990s, access to part-time work was further facilitated by

the Adjustment of Working Hours Act (Wet Aanpassing Arbeidsduur, WAA) that came

into force on 1 July 2000. This law mandated that under certain conditions employees are

entitled to a change in the working hours of their already existing contract (Wilthagen

et al., 2004). In 2019, about 56.9% of women worked less than 30 hours a week, while

the average in the OECD is 25.4%. Among men, this fraction is with 19.4% about twice

as high as the OECD average of 9.6%, making it the highest part-time working rate of

men among all OECD countries. During the period for which we observe labor market

outcomes (1999-2018), between 55.4% and 61.1% of women and between 11.9% and 19.2%

of men were working less than 30 hours per week (OECD, 2020b).

The Dutch social security and pension system insures individuals against income losses

in case of divorce, end of a registered partnership or death of one partner. If one spouse or

registered partner dies, the other is entitled to a survivor's pension (Rijksoverheid, 2020a).

Unless explicitly agreed otherwise in the divorce/separation settlement, both spouses

are entitled to an equal share of any pension built up during the marriage/registered

partnership (pension equalisation, 'pensioenverevening'). If the ex-partner dies before

reaching the pensionable age, the other partner may also be entitled to a survivor's pension

('nabestaandenpensioen'). Further, parents are obliged to pay child maintenance until the

child turns 21 in case of a divorce or separation (Rijksoverheid, 2020b). These rights and

obligations apply equally to men and women.

Fertility rates decreased considerably in the 1960s and 1970s before leveling o� at around

1.6 children per woman. In the 2000s, fertility rose again to about 1.7 to 1.8 children

per woman during our observation period (�rst births between 2004 and 2013), though

subsequently dropped again to 1.6 in 2018. Women's average age when having their �rst

child increased gradually from 28 years in 1992 to 30 years in 2018 (Eurostat, 2020).

During our observation period, parents were initially subject to the 2001 Work and Care

Act regarding leave regulations (Plantenga and Remery, 2009). It stipulated women's

entitlement to 16 weeks of paid maternity leave, with four to six weeks taken before the

expected birth of the child and the remainder thereafter. Fathers were entitled to two days

of paid paternity leave ('kraamverlof'), which had to be taken within four weeks after the

birth of the baby. The Act also included the right to primarily unpaid parental leave for

a maximum of 13 times the contractual weekly working hours taken on a part-time (50%)

basis until the child turns eight. This right is granted to both mothers and fathers and is
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not transferable. The law was designed to enable the reconciliation of (part-time) work

and family and to foster a more gender-equal division of paid and unpaid work (Plantenga

and Remery, 2009). It required �nancial compensation for parental leave only for public-

sector employees, while other workers had to negotiate compensation in their collective

agreements. Consequently, only a minority of employed parents obtained 13 weeks of paid

parental leave (Knijn and Saraceno, 2010). In January 2009, the parental leave period

was extended from 13 to 26 weeks on a half-time basis (Plantenga and Remery, 2009).

Formal child care has been expanded substantially since the late 1990s with the goal to

foster the reconciliation of market and family work, while potential educational bene�ts

of child care have not been the focus (Knijn and Saraceno, 2010). It is also available for

very young children so that parents can make use of it when paid maternity leave ends

(Plantenga and Remery, 2009). The costs for child care are shared by the government,

employers and parents, whereby the individual contributions of the three parties have

changed over time. Under certain conditions, for instance if both partners are working,

parents are entitled to income-dependent child care subsidies. However, even with subsi-

dies, costs for child care can be high. Since the 2005 Dutch Act on Child Care, part of

the child care costs can be deducted from income tax. Since 1 January 2007, employers

are mandated to pay one sixth of the costs for child care per parent (Knijn and Saraceno,

2010). Most children attend child care facilities only part of the week as the vast majority

of mothers work part time. Children typically enter primary school at age four, though

the �rst year of school is not mandatory. In 2008, primary schools have been mandated

to either o�er full-day child care or to o�er facilities for out-of-school care for children

aged four to twelve (Knijn and Saraceno, 2010).

3 Data and empirical strategy

This section describes the data used in the empirical analysis, provides summary statistics

of the data and explains our empirical approach.

3.1 Data sources and sample

We use administrative data from di�erent registers available at Statistics Netherlands

(CBS). We use the registers on spouses/registered partners and on cohabiting partners

to link couples, and the register that links children to their parents to identify �rst-time

births. Information on individuals' level and �eld of education is drawn from the records

on educational attainment. Our data on labor market outcomes comprise annual working

hours for the employed population (2006-2018), earnings from employment (1999-2018),

earnings from self-employment (1999-2018), income from abroad (2001-2018) and income

from other sources of labor (2001-2018). Total annual income is computed as the sum of
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before-tax income from these four sources and is converted to 2015 euros. We infer wage

rates as annual income from employment divided by annual working hours.

Earnings are top-coded at 200,000 euro, annual hours at the legal limit of 2496 hours (48

hours per week) and wage rates are top-coded at 1000 euro. We also bottom-code negative

income from self-employment at -200,000 euro and drop observations with imputed wage

rates lower than 2 euro. Our indicator for labor force participation is set to one if an

individual's total annual earnings are at least 50% of the amount that a couple would

receive in welfare bene�ts. The welfare bene�ts level for couples equals the net minimum

wage. The gross minimum wage amounted to 1501.80 euro per month at the beginning of

2015, which in net is about 1300 euro although this depends on personal circumstances.

Labor force participation thus equals one if annual earnings amount to at least 7800

(650×12) euro in 2015. Since the minimum wage is roughly raised with the in�ation rate

(twice per year), we will in�ation-adjust this amount to determine the minimum earnings

threshold for the years 1999 to 2014 and 2016 to 2018.4

The data provide information on the use of formal child care that is subsidized by the

government (2007-2018). This provides information on parents' annual costs for child care

as well as the number of hours that a child spent in formal care in a year. Households

that did not qualify for child care subsidies, e.g. because one of the partners was not

working in a year, are not included. Costs and hours of child care are set to zero for these

households.

We restrict our data to individuals who had their �rst child between 2004 and 2013 and

reside in the Netherlands in the year before the birth of their �rst child. We further restrict

the sample to men and women who were between 24 and 44 years old when having their

�rst child to exclude most individuals who gave birth while still in education. The lower

bound eliminates about 11.9% of mothers and 4.3% of fathers, while the upper bound

eliminates about 0.1% of mothers and 2% of fathers. When separately analyzing mothers

and fathers we do not impose restrictions on the relationship status of the parents, which

implies that a parent is also included if the other parent is unknown in the CBS-registry.

We use an unbalanced sample of individuals considering the period �ve years before and 10

years after having a child. When analyzing households, we further impose the restriction

that both parents are known and were either married or cohabiting in the year when their

�rst child was born. Furthermore, both parents should satisfy all restrictions mentioned

above. We refer to the sample without restrictions on the partner as the individual sample

and the sample with the additional restriction on the partner as the household sample.

4We obtain quantitatively similar results if we do not re-code earnings and working hours. If we do
not impose a minimum earnings threshold for the participation indicator, then the post-birth drop in
women's participation rate and the long-term child penalty are smaller.
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3.2 Descriptive statistics

Table 1 shows summary statistics for our individual sample containing more than 700,000

mothers and fathers and for the more than 600,000 women and men in our household sam-

ple. Men are about two years older than women when their �rst child is born. Women

are more likely to have a college degree than men, albeit information on highest educa-

tional attainment is missing for about 22.3% of women and 28.5% of men. This fraction

is higher for men as they tend to be older than their female partners and the coverage of

educational attainment in the CBS registries declines with age.5 The fraction of college

graduates is slightly larger in the household sample and labor market outcomes in the year

before birth are also slightly more favorable for the latter group. Women earn over 10,000

euros less than men in the year before birth. Average working hours are almost 300 hours

lower among women compared to men and hourly wages for women are also considerably

lower than male wages. Female labor force participation falls about 4 percentage points

short of male participation prior to birth. We observe individuals on average for 14.2 out

of a maximum of 16 years.

Table 1: Descriptive statistics by gender for the full and household sample

Individuals Households

Women Men Women Men

Age at �rst birth 30.5 32.3 30.3 32.6
College degree 41.8% 34.9% 43.6% 38.5%
No college degree 35.9% 36.6% 33.9% 33.0%
Education unknown* 22.3% 28.5% 22.5% 28.5%
Earnings in year before birth 29,427 39,619 30,268 41,826
Working hours in year before birth 1533 1805 1583 1866
Participation rate in year before birth 88.2% 92.4% 90.7% 94.7%
Wage rate in year before birth 19.2 22.1 19.2 22.7
Average number of years in data 14.2 14.2 14.2 14.3

N 714,329 724,949 601,644 601,644

Note: * The educational records at Statistics Netherlands are often incomplete for older cohorts.

Figure 1 depicts the development of average earnings, participation, working hours and

wage rates over our 16-year observation period for the full sample and separately for col-

lege and non-college educated individuals by gender.6 Even though women's earnings are

lower than men's in each (sub-)sample, they initially develop in parallel before diverging

slightly in the year before birth. In the year of and one year after birth, women's earnings

5CBS's coverage of college graduation records is also more comprehensive than that of other levels of
education, so that a large part of the individuals with missing education information likely has no college
degree.

6These graphs do not control for life-cycle and time trends, so they do not account for the counter-
factual development of labor market outcomes in the absence of children.
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drop sharply and rise only slightly thereafter. There is no trend break around parent-

hood noticeable for men's earnings. Participation rates increase before birth, but women's

participation decreases considerably after childbirth without recovery, while men's partic-

ipation rates decline only marginally over time. A similar picture arises for working hours.

In contrast, women's wage rates drop only slightly after childbirth and mostly seem to

�atten o� thereafter, whereas men continue on their pre-birth growth trajectories.

Figure 1: Average annual labor market outcomes relative to birth of �rst child
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Table 2 presents descriptive statistics for the 601,644 households in our sample. About

26% of couples consist of two college graduates, while in 17% of households neither partner

has a tertiary degree. In 9.7% of partnerships only the mother has a college degree and

in 7.2% of households only the father. Educational information for at least one partner is

missing for almost 40% of our household sample. Average annual household earnings in

the year before the �rst childbirth amount to about 72,000 euros, while total household

working hours in employment average to 3226.

Almost 73% of households use any formal child care that quali�es for government sub-

sidies at some point between the year the �rst child is born and the year the child turns
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Table 2: Descriptive statistics on households as entities

Both college degree 26.2%
Both no college degree 17.0%
Only mother college degree 9.7%
Only father college degree 7.2%
Education of at least one partner unknown 39.9%
Household earnings in year before birth 72,094
Household working hours in year before birth 3226
Any formal child care use (child aged 0-4) 72.9%
Annual costs for formal child care (child aged 0-4) 4306
Annual hours of formal child care (child ages 0-4) 711

N 601,644

four. Average annual costs for formal care in that period amount to 4306 euro for an

annual average of 711 hours spent in care. These �gures include the use of child care for

all children.

3.3 Empirical approach

To analyze the labor market e�ects of having the �rst child, we adopt the event-study

methodology proposed by Kleven et al. (2019a,b). As the impact of parenthood di�ers by

gender, we estimate our regression model separately for men and women (g = m,w):

Y g
itτ = αg +

10∑
τ=−5,τ 6=−1

δgτDτ +
∑
j

βgjA
g
itτ + γgt + U g

itτ (1)

Outcome variables Y g
itτ denote labor market outcomes (earnings, participation, working

hours or wage rate) of individual i of gender g in year t and at event time τ . We measure

all outcomes Y in levels, rather than in log, to keep zeros due to non-participation in

the data set. The top-coding of outcome variables as described in section 3.1 mitigates

the in�uence of extreme outliers on our results. Event times τ refer to the year relative

to childbirth, with Dτ being indicator variables equal to one if the year of observation

is (-5, ..., -2, 0, ..., 10) relative to the year of childbirth. We center the regressions

around event time τ = −1, so that our parameters of interest δgτ measure the e�ect of

having the �rst child relative to the last year before childbirth. Age dummies Agitτ control

nonparametrically for underlying life-cycle trends, while γgt are year dummies that control

nonparametrically for time trends such as business cycles. Identi�cation of these three sets

of dummies is possible because there is enough variation in the timing of �rst childbirth

driven by variation in the age at which individuals enter parenthood.7

7We do not include individual �xed e�ects as then not all sets of �xed e�ects in the model would be
separately identi�ed causing issues of multicollinearity.
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With the estimates for the event-time coe�cients δ̂gτ from equation 1, we compute the

impact of children on men's and women's labor market outcomes in percentage terms.

For that purpose, we calculate the year-τ e�ects of parenthood as a percentage of the

counterfactual outcome of not having children:

P g
τ =

δ̂gτ
E[Ỹ g

itτ |τ ]
(2)

The counterfactual Ỹ g
itτ is the predicted outcome when omitting the contribution of the

event-time dummies in equation 1, i.e. Ỹ g
itτ = α̂g +

∑
j β̂

g
jA

g
itτ + γ̂gt .

Lastly, we measure the child penalty on women relative to men at event time τ as

follows:

Pτ =
δ̂mτ − δ̂wτ
E[Ỹ w

itτ |τ ]
(3)

The child penalty gives the percentage by which women are falling behind men at event

time τ due to parenthood. Since we are not restricting our sample to having only one

child during our observation period, this measure will also include the e�ect of children

born after the �rst one. We conduct this analysis for our full sample, by level of education

(college vs. no college), by �eld of study and by various measures of within-household

relative earnings potential explained in section 4.2 and in Appendix A.3.

Our model speci�cation follows earlier studies using the event-study approach to esti-

mate the e�ects of birth of the �rst child (Kleven et al., 2019a,b). A causal interpretation

of these e�ects requires several strong assumptions (Albrecht et al., 2018; Andresen and

Nix, 2020; Angelov et al., 2016; Bütikofer et al., 2018). First, unobserved variables which

determine labor market outcomes should change smoothly over time. Second, parallel

trends, such that e.g. women (men) who had their �rst child in 2004 and women (men)

who had their �rst child in 2013 would have had the same average annual changes in labor

market outcomes in the absence of children. Third, trends for the outcome variables need

to be parallel for men and women in the pre-treatment period in order to compare the

e�ects for men and women and calculate long-run child penalties. Fourth, the absence

of anticipation e�ects, i.e. individuals' decision to have their �rst child is independent of

expectations about future labor market developments. Since we are not so much inter-

ested in the main e�ects of the birth of the �rst child, violations of these assumptions are

not a �rst-order concern. A causal interpretation of the di�erences in estimated e�ects

across di�erent types of households requires that any biases are similar for di�erent types

of households.

An additional concern with the event-study approach is that with �ve years the pre-

birth window may be too short and comprises years where earnings tend to be unstable.

The average age at �rst childbirth in our sample is around 30 years, so that the pre-birth

observation period mostly covers individuals' mid- to late-twenties. At these ages, annual
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earnings may not be a good approximation to lifetime earnings as transitory income shocks

confound the measurement of permanent earnings (Haider and Solon, 2006; Nilsen et al.,

2012). If the age-dummies do not su�ciently control for these life-cycle trends, then the

event-time dummies do not correctly capture the post-birth labor market adjustments of

men and women.

4 Results

This section �rst shows the labor market trajectories around childbirth of our full sample

of individuals as well as heterogeneity by level of education and �eld of study. It then

describes our measures of relative earnings potential and presents �ndings indicating that

households do not specialize based on comparative advantage. While men barely reduce

their labor supply after childbirth irrespective of their relative earnings capacity, women

with high relative earnings potential reduce their labor supply and hence earnings less

than women with low within-household earnings potential. Finally, this section shows

that a household's use of formal child care is more sensitive to women's earnings potential

suggesting that high-earning women buy more child care to reconcile market work and

family duties instead of relying on their partner.

4.1 Labor market trajectories of individuals

To allow comparison of our results with previous studies, we �rst estimate the e�ects

of parenthood on labor market outcomes for our full sample of individuals. We also

show heterogeneity of e�ects by level of education and �eld of study. Our key interest

is, however, in the role of household specialization for men's and women's labor market

trajectories which we analyze in subsection 4.2 using our household sample.

We �rst estimate the e�ects of parenthood on labor market outcomes of all men and

women as well as separately by their level of education (college vs. no college).8 Figure 2

plots the event-time coe�cients as a fraction of the predicted counterfactual outcome, i.e.

the gender-speci�c estimates P g
τ . Women's earnings drop by about 13.5% in the year they

give birth and by another 15.7% in the subsequent year compared to the year before birth.

The earnings decline continues at a slower rate until women's earnings are almost 45%

lower ten years after birth than they were just prior to parenthood. Noncollege-educated

women face a larger earnings loss than mothers with a college degree. The earnings of

men in the full sample and those without a college degree are una�ected by parenthood.

College-educated men's earnings increase steadily and ten years after childbirth are 15%

higher than in the year prior to parenthood. Despite the di�ering patterns for the three

(sub-)samples, long-term child penalties are fairly similar amounting to 46.8% for all

8The full sample also includes individuals for whom education is unknown (see table 1).
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women, 50.0% for college-educated women and 48.5% for mothers without college degree

(also see table A1).

Figure 2: Labor market trajectories by level of education

(a) Earnings

-.5
-.4

-.3
-.2

-.1
0

.1
.2

Ea
rn

in
gs

 re
la

tiv
e 

to
 e

ve
nt

 ti
m

e 
-1

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Full sample - Men Full sample - Women College - Men

College - Women No college - Men No college - Women

(b) Participation

-.3
-.2

5
-.2

-.1
5

-.1
-.0

5
0

.0
5

.1
Pa

rti
ci

pa
tio

n 
ra

te
 re

la
tiv

e 
to

 e
ve

nt
 ti

m
e 

-1

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Full sample - Men Full sample - Women College - Men

College - Women No college - Men No college - Women

(c) Working hours

-.5
-.4

-.3
-.2

-.1
0

.1
.2

W
or

ki
ng

 h
ou

rs
 re

la
tiv

e 
to

 e
ve

nt
 ti

m
e 

-1

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Full sample - Men Full sample - Women College - Men

College - Women No college - Men No college - Women

(d) Wage rate

-.2
-.1

5
-.1

-.0
5

0
.0

5
.1

W
ag

e 
ra

te
 re

la
tiv

e 
to

 e
ve

nt
 ti

m
e 

-1

-5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10
Event time (years)

Full sample - Men Full sample - Women College - Men

College - Women No college - Men No college - Women

Note: The �gures show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction of the
predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men and
women, i.e. P gτ (as de�ned in equation 2).

To provide a better picture of the sources of the earnings child penalty, we now look

at the three components of earnings, i.e. participation, working hours and wage rates.

Women's participation rate drops in the year of childbirth and continues decreasing there-

after. The likelihood to leave the labor force is considerably larger for women without

a college degree than for college-educated mothers. Men's decision to participate in the

labor force is largely una�ected by having children. Overall, this results in long-term child

penalties of 17.7% for all women, 9.2% for mothers with a college degree and 24.3% for

lower educated women. Women's working hours decrease after parenthood at a rate that

roughly mirrors their drop in earnings. Men's decrease in working hours is negligible and

mostly short-lived. Only men without college education have somewhat lower working

hours in the long run when compared to the year before childbirth. The long-term child

penalties amount to around 43.5% for all and for noncollege-educated women, and to
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36.7% for mothers with a college degree.

The wage rate trajectories di�er from the pattern for earnings, participation and work-

ing hours. Women's wage rates decrease gradually after birth, whereby the reduction is

slightly larger for college- than for noncollege-educated women.9 In contrast, fathers with

a college degree experience a continuous increase in their wage rate that by far surpasses

the wage growth of noncollege-educated fathers. The child penalty is with 20.9% largest

for college-educated women who seem to miss out on promotions and pay raises while

their male peers' hourly wages increase considerably. The child penalty on lower-educated

women is 11.0%, while the penalty for all women amounts to 16.7%.

Overall, much of the earnings child penalty seems to be driven by women's large reduc-

tion in working hours and to a lesser extent by their decrease in participation. Yet, we �nd

signi�cant pre-trends for all four outcomes that di�er by gender within a (sub-)sample,

suggesting that the parallel trends assumption required to measure the di�erence in the

e�ects of parenthood on men and women may not hold.

The above results show di�erential e�ects of parenthood for college and noncollege-

educated women whereby outcomes tend to be more favorable for the former. Since �elds

of study di�er substantially along a variety of dimensions such as skill requirements, cur-

riculum, career opportunities and hence the student pool they attract, it is likely that the

e�ects of parenthood on labor market outcomes also di�er by �eld. Therefore, we now

study the labor market trajectories of all individuals with a college degree separately by

their �eld of study.10 As depicted in Figure 3, after childbirth earnings decrease for all

high-educated women, while they persistently grow for male graduates. However, there is

substantial heterogeneity by �eld. Mothers who graduated in Medicine, Dentistry, Phar-

macy or in Science and Mathematics face the lowest earnings loss and male graduates

in Medicine, Dentistry, Pharmacy, Social Sciences and Services register the highest in-

crease in earnings relative to just before the birth of their �rst child. The long-term child

penalty is lowest for women in the male-dominated �elds of Science and Mathematics

(35.7%) and Informatics (40.1%), whereas it is highest for female graduates in Services

(58.2%) and Health (51.1%). Yet, overall there is no clear correlation between a �eld's

gender ratio and its child penalty as e.g. also the �eld of Services is slightly male dom-

inated. Furthermore, since individuals sort into �elds of study based on unobservables

such as ability, motivation and preferences, this pattern may be due to selection and not

necessarily re�ect causal e�ects of di�erent �elds. It is, however, conceivable that em-

ployers in male-dominated �elds o�er more family-friendly jobs without reducing pay as a

compensating di�erential in order to attract quali�ed women. Rates of skill depreciation

may also be higher in these �elds so that women may avoid (lengthy) career interruptions

9This is in line with Adda et al. (2017) who �nd the largest atrophy rates for women in abstract
occupations, which on average require a higher level of education than routine and manual occupations.

10We omit General Programmes as this is a very small �eld among the college-educated.
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to not lose out on promotion opportunities or fall (further) back behind their male peers.

Long-term child penalties for all �elds and outcomes are provided in Appendix table A1,

but for reasons of brevity will not be discussed in detail.

Figure 3: Labor market trajectories by �eld of study
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Note: The �gures show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction of the
predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men and
women, i.e. P gτ (as de�ned in equation 2).

We also �nd large di�erences by �eld regarding women's participation, working hours

and wage rate trajectories. Participation rates and working hours again decrease least for

female graduates in Medicine, Dentistry, Pharmacy, and Science and Mathematics, which

may be because these �elds tend to take longer to complete, increasing costs of career

interruptions and working time reductions. Women of all �elds see gradual declines in

their wage rates, but these estimates are less precise and partly statistically insigni�cant.

4.2 Labor market trajectories of couples by their relative earnings

potential

To investigate the role of household specialization based on comparative advantages and

bargaining power, we need a measure of individuals' earnings potential. As mentioned
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above, actual earnings before having the �rst child are typically measured at an age where

earnings are unstable and are thus less suitable for our purposes. Instead, we will use six

proxies for earnings potential (three of these are discussed in Appendix A.3).

It is not straightforward what the optimal measure of relative (lifetime) earnings po-

tential would be. Both partners' pre-birth earnings potential plays an important role as

it is predictive of future earnings. It is less clear how earnings potential before birth,

but also for later years should be determined. Individuals' level and �eld of education,

occupation and work experience are important components, but may be an insu�cient

measure of unobserved individual ability/productivity.11 Di�erent types of education and

occupations have di�ering earnings trajectories that may also vary by gender.12 It also

matters how many years individuals will remain active in the workforce and reap market

returns. If couples have more children after the �rst one, mothers will incur further career

interruptions for at least the length of maternity leave which may lead to (further) skill

atrophy. These aspects of earnings capacity are to varying degrees captured by our prox-

ies. Men and women may also derive di�erential utility from spending time with their

children, such that a more traditional division of labor may be utility maximizing. Our

measures of earnings potential are agnostic of such di�erences in preferences.

Combination of educational level

We divide our household sample by partners' combination of educational level into seven

categories: 1) both have no college degree, 2) only the man has a college degree, 3)

only the woman has a college degree, 4) both have bachelor's degrees, 5) the man has a

master's degree, the woman has a bachelor's degree, 6) the man has a bachelor's degree,

the woman has a master's degree, 7) both have master's degrees. The level of education

is easily observable and clearly correlates with earnings (potential). Yet, it is only a crude

measure of individual productivity and ignores that men and women tend to choose �elds

at the same educational level that lead to distinct earnings opportunities.13

The �ndings from our separate event-study regressions for the seven sub-samples are

presented in �gure 4. Earnings decrease by far the most after childbirth for women who do

not have a college degree independent of whether their partner does. Women who have

a master's degree and are in a partnership with another master's graduate experience

the lowest drop in earnings followed by all women who have a higher education than

their partner. Nonetheless, none of them converge back to their pre-birth earnings level.

Earnings increase for all men, but most for master's graduates who form a household with

another master's graduate and for men who surpass their partner in terms of education.

11We do not observe individuals' occupation and work experience, but approximate the latter by age.
12As mentioned above, the gender wage gap literature �nds that human capital variables like education

contribute little to the gap in recent years, but that gender di�erences in occupation are still relevant.
13Similar to the other proxies that require information on individuals' education, we can only conduct

this part of the analysis for couples where we know both partners' educational attainment (see table 2).
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The long-term child penalties are largest for couples where the male partner has a higher

education than the female and lowest in the reverse cases. Long-term child penalties for

all three measures of relative earnings potential in this section are provided in table A2,

but for reasons of brevity will not be discussed in detail.

We �nd a similar picture for participation rates and working hours. Women who sur-

pass their partner in terms of education reduce their labor supply less than women in

partnerships with the reverse constellation. Men's participation rates and working hours

hardly change after becoming a parent. The pattern for women's wage rate trajectories

is less clear and the estimates come with larger con�dence intervals. Wage rates decrease

for all women, though the e�ects are initially insigni�cant for master's graduates who

have an equally high-educated partner. These men by far reap the largest increase in

wage rates leading to a long-term child penalty of 22% in this group. Again, the earnings'

trajectories seem primarily shaped by adjustments in working hours.

We also investigate how partners' labor market adjustments after parenthood a�ect

their total household earnings and working hours from employment, which are impor-

tant determinants of household utility. Household earnings decrease for all couples after

childbirth though they recover to varying degrees if at least the father has any type of

college degree. Even for couples where both have a master's degree it takes ten years

to return to their pre-birth earnings level. Driven by women, total household working

hours drop considerably after childbirth with hardly any recovery. In sum, women seem

to make career choices after childbirth based on their absolute and within-household earn-

ings potential, while men do not adjust their labor supply irrespective of their relative or

absolute earnings capacity. Given that their wage rates and hence earnings increase, we

also �nd no evidence of men moving to potentially more family-friendly jobs that pay less

as a compensating di�erential and/or o�er fewer opportunities for career advancement.
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Figure 4: Labor market trajectories by combination of educational level
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Notes: Figures (a)-(d) show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction
of the predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men
and women, i.e. P gτ (as de�ned in equation 2). Figures (e) and (f) show the estimated coe�cients (with con�dence intervals)
of the event-time dummies as a fraction of the predicted counterfactual outcome of no children in each year relative to the
birth of the �rst child for household earnings and working hours. Equation 1 is then modi�ed to include age dummies for
both partners. The legend abbreviations B and M denote Bachelor's and Master's degree, respectively.
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Combination of �eld of study

Next, we use the earnings level of the �elds of study of college-educated couples as proxy.

We split the �elds by the average earnings of our sample in the 5-year period before

birth into high-, medium-, and low-earnings �elds. High-earnings �elds comprise Busi-

ness, Economics, Law, Science, Mathematics, Informatics, Engineering, Manufacturing,

Construction, Medicine, Dentistry and Pharmacy. Medium-earnings �elds are General

Programmes, Social Sciences, Agriculture, Veterinary and Services, while we classify Ed-

ucation, Humanities, Arts and other Health programs as low-earnings �elds. The com-

bination of men's and women's �eld of study yields nine groups of relative household

earnings potential. The (dis-)advantages of this proxy are similar to using the combi-

nation of educational level. The �eld of study is only a coarse measure of individual

productivity/ability and broad �elds of study comprise programs that have varying earn-

ings prospects and gender ratios.

Figure 5 presents the results. While before childbirth earnings increase for all graduates,

women's earnings sharply drop after having a child without any meaningful recovery

during our observation period. In contrast, men's earnings continue on their growth path

with fairly small di�erences across household categories. Similar to our �ndings above,

women that are in a higher-earnings �eld than their partner experience a comparatively

smaller earnings loss. Consequently, long-term child penalties are lowest for women who

are in a higher-earnings �eld than their partner.

A similar pattern holds for participation and working hours as women who are in

higher-earnings �elds than their partners tend to be less likely to leave the workforce

and they reduce their hours less after having children. However, women in low-earnings

�elds with a partner from such a �eld are also less likely to withdraw from the labor

market and their participation rate starts recovering six years after birth. It may be that

these couples are �nancially more dependent on the woman's income. Men's labor supply

seems hardly a�ected by parenthood independent of their relative earnings potential. The

e�ects of having the �rst child on wage rates do not follow a clear pattern. Women in

the highest-earnings �elds experience the largest wage reduction after parenthood, which

could suggest higher skill atrophy in these �elds, while men's hourly wages rise markedly.

Total household earnings increase considerably in the pre-birth period, but subsequently

drop for all households with varying degrees of recovery that are driven by men's earnings

growth. The drop in total household working hours is persistent for most groups. Again,

we �nd no indication of household specialization based on comparative advantage as men

do not seem to adjust their labor supply and career choices after parenthood. Women

remain more attached to the labor market if they have a degree that o�ers better earnings

prospects, but this happens independent of their partner's earnings capacity. Yet, a less

traditional division of labor could lead to higher household earnings for couples where the
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Figure 5: Labor market trajectories by combination of �eld of study
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Notes: Figures (a)-(d) show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction
of the predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men
and women, i.e. P gτ (as de�ned in equation 2). Figures (e) and (f) show the estimated coe�cients (with con�dence intervals)
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birth of the �rst child for household earnings and working hours. Equation 1 is then modi�ed to include age dummies for
both partners. The legend abbreviations W and M denote Women and Men, respectively, while L, M and H indicate low-,
medium- and high-earnings �elds, respectively.
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woman is in a high-earnings �eld.

Predicted life-cycle earnings

We construct a population sample that comprises all childless men and fathers in the

period before their �rst child and use it to predict individuals' lifetime earnings potential

in the absence of children from the year before �rst birth until the year they turn 60. To

that end, we run a regression of earnings on fully interacted dummy variables for age,

�eld (12) and level (9) of education for this population sample and use the results to

predict annual earnings for both men and women in our household sample. We discount

predicted annual earnings by 3% and sum them up to obtain predicted lifetime earnings.

Subsequently, we divide couples into four categories: 1) woman is predicted to earn more

than 50,000 euros more than her partner, 2) woman is predicted to earn ± 50,000 euros of

her partner's lifetime earnings, 3) woman is predicted to earn between 50,000 to 200,000

euros less than her partner, 4) woman is predicted to earn more than 200,000 euros less

than her partner.

This proxy accounts better for gender di�erences in educational choices than the broad

�eld or level of education. Interacting age with education also incorporates di�erential

experience pro�les for di�erent types of education. The proxy represents a long-term

planning horizon as it comprises both predicted current and future earnings. It also takes

into account within-couple age di�erences, such that e.g. the younger spouse may reap

higher lifetime earnings even if her/his annual earnings are lower as she/he will be active

on the labor market for a longer period. However, the earnings returns at higher ages are

based on an increasingly selective and small sample, i.e. men who had their �rst child quite

late or never had children. Women may also reap di�erential returns to education and

experience compared to men, so that these earnings predictions may give a less accurate

estimate of women's earnings capacity.14 The returns to (types of) education may also

change over time, but since such changes are hard to predict for most people, they would

likely still draw on current returns when making decisions on the division of labor.

The �ndings are presented in �gure 6. Women's earnings losses are fairly similar across

groups in the year of birth as they are subject to the same maternity leave regulations,

but start diverging after that. Women who are predicted to out-earn their partner or to

earn roughly the same over the remainder of their working life face smaller earnings losses

than women who are predicted to earn less than their partner, though the di�erences are

small. Men's earnings are either una�ected by childbirth or gradually decrease somewhat

14A similar sample of women in the Dutch population would be even more selective for several reasons:
1) the number of women who remain childless is relatively low, 2) women who have children on average
do so earlier than men, leading to a shorter pre-birth observation period, 3) working reduced hours is
common especially among older generations so that we would estimate the returns to part-time work,
and 4) non-participation rates are also higher among older generations than among the women giving
birth during our observation period.

20



thereafter, though there is no clear pattern discernible.

Looking at the individual components of earnings, we see that women's labor supply

trajectories mirror their earnings paths. Men's participation rates and working hours

decrease somewhat after birth, but this decline occurs gradually and is quite similar

across categories of relative household earnings potential. Mothers' wage rates consistently

decrease after birth with the decline again being larger for relatively high-earning women.

Men either register no change in their wage rates or a minor decline that does not come

close to women's reduction in wages. For all four outcomes, long-term child penalties

are of reasonably similar magnitude across groups. The largest loss in total household

earnings after childbirth is registered by couples where the woman is predicted to out-earn

her partner. It seems that these households do not optimally use women's capacity on

the labor market to realize higher household income. However, di�erences across types of

households are relatively small again, especially with regards to household working hours.

Overall, households do not appear to put much weight on expected future earnings as we

detect fairly small di�erences across groups even though their relative earnings potentials

vary substantially.

In Appendix A.3, we discuss three other measures of relative earnings potential, namely

the within-couple age di�erence, partners' relative pre-birth wage rate and women's share

in the predicted total household earnings in the year before birth. The results again show

little indication of household specialization based on comparative advantages.

4.3 Use of formal child care

Women with higher earnings potential reduce their working hours less after the birth of

their �rst child and their partners do not compensate by reducing their working hours. To

shed more light on how these households cope with combining market work and family

duties, we consider the use of formal child care. Use of child care is measured as a

household's total annual costs spent on formal child care that is eligible for government

subsidies and as total hours that a household's children spend in formal child care in

a year.15 To that end, we run panel random e�ects regressions of these child care use

indicators on our proxies for men's and women's earnings capacity, year �xed e�ects and

event-time �xed e�ects covering the event time period 0 to 10. Our earlier results indicate

that when deciding about labor supply, individuals do not take their relative earnings

potential in the household into account. Therefore, we associate the use of formal child

care to the absolute earnings potential of both partners in the household.

The �ndings in table 3 indicate that the use of formal child care both in terms of total

annual costs and hours of care is more responsive to an increase in women's earnings

potential. For women, having a master's degree compared to no college education is

15We do not restrict use to hours of care for the �rst child as our event-study estimates also include
the e�ect of children born after the �rst one.
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Figure 6: Labor market trajectories by predicted life-cycle earnings
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both partners.
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associated with additional child care spending of 3285 euros per year, while a similar

increase in the male partner's education is associated with less than half the increase in

spending. As shown in panel II, if the male partner is in a high-earnings instead of a

low-earnings �eld of study, the household spends on average about 838 euros more on

child care, while use of formal care correlates with an almost threefold higher increase if

the female partner would make such a move. Lastly, an increase in women's predicted life-

cycle earnings is also associated with a larger increase in use of formal child care than a rise

in men's predicted life-cycle earnings. Overall, this correlational analysis suggests that in

order to combine work and home production, mothers with higher earnings capacity and

stronger attachment to the labor market buy more formal child care. Appendix table A.4

shows results for the three measures of earnings potential discussed in appendix section

A.3. It con�rms the pattern found here that use of formal child care is more sensitive to

women's earnings potential than to men's.

Table 3: Use of formal child care by measure of earnings potential

Costs for care Hours of care

β̂ s.e. β̂ s.e.

I. Level of education

Man bachelor's degree 872.56 (14.65) 134.87 (2.34)
Man master's degree 1850.64 (18.79) 285.48 (2.98)
Woman bachelor's degree 1677.78 (14.28) 266.75 (2.29)
Woman master's degree 3285.36 (18.67) 516.46 (2.97)

II. Field of study

Man medium-earnings �eld 616.42 (38.00) 98.46 (5.99)
Man high-earnings �eld 837.93 (26.95) 132.82 (4.25)
Woman medium-earnings �eld 1588.46 (29.56) 245.57 (4.64)
Woman high-earnings �eld 2228.90 (24.45) 349.32 (3.87)

III. Predicted life-cycle earnings

Man predicted lifetime earnings/100 0.2595 (0.0026) 0.0404 (0.0004)
Woman predicted lifetime earnings/100 0.4740 (0.0027) 0.0748 (0.0004)

5 Conclusion

A number of recent studies has shown that parenthood comes with large earnings penalties

on women, while men are barely a�ected by having children. We con�rm this result for the

Netherlands and document a large and persistent earnings child penalty that is primarily

driven by women's marked reduction in working hours and to a lesser extent by lower

participation and a gradual decline in wage rates. Child penalties di�er by individuals'

level of education and their �eld of study at college. Women who graduated in the male-
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dominated �elds of Science and Mathematics, and Informatics face the lowest earnings

penalty, but this may be due to self-selection into �elds and not necessarily re�ect an

e�ect of the �eld itself. Yet, it is possible that employers in these �elds o�er more family-

friendly jobs without reducing pay as a compensating di�erential in order to attract

quali�ed women. It could also be that rates of skill depreciation are higher in these �elds

so that women avoid (lengthy) career interruptions to not fall back behind their male

peers.

One of the potential causes of the child penalty discussed in the literature is household

specialization based on comparative advantages in labor market work and child care.

Prior research concludes that biological factors can only explain part of short-run child

penalties, but not (the persistence of) long-run penalties so that women do not seem

to have a comparative advantage in child care (Andresen and Nix, 2020; Kleven et al.,

2021). This leaves room for household specialization based on partners' relative earnings

potential within the household. Women who have a higher earnings capacity than their

partner might remain more attached to the labor market, while their partners take over

more child care duties compared to women with a low within-household earnings potential.

To test this hypothesis, we use various measures of relative earnings potential. All of these

have advantages, but also limitations that we discuss in sections 4.2 and A.3.

Nonetheless, our �ndings across these proxies consistently show little evidence for house-

hold specialization based on comparative advantages and/or bargaining power. Men's

labor supply on both the extensive and intensive margin is barely a�ected by fatherhood

irrespective of their relative earnings potential. We partly �nd some small decreases in

men's wage rates and total earnings for some types of households, which could suggest

moves to more family-friendly jobs. These �ndings are not robust across our proxies for

earnings potential and do not show a clear pattern. Men's gradual declines in wage rates

and earnings are also considerably smaller than the decreases in wages and earnings that

women typically experience.

Women's earnings losses are smaller if they have a higher relative earnings capacity

and they reduce their labor supply less than women with low relative earnings capacity.

Given the absence of e�ects on men, this pattern does not seem to be a result of within-

household negotiations about the division of market and household work, even when

this could lead to gains in household earnings. It could instead be driven by di�erences

in absolute earnings potential among women, such that higher-educated/higher-earning

women remain more attached to the workforce after having children. Descriptive evidence

suggests that households where women have a high earnings capacity make more use of

formal child care to enable mothers to combine work and family. Our results also reject the

unitary household model which does not allow for distinct preferences of men and women

in a household and requires, among others, that marginal compensated wage changes of

two individuals in a household have the same e�ect on each other's labor supply.
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We �nd little evidence for household specialization even though there are hardly any

institutional hurdles to divide household and labor market work in a gender-neutral way in

the Netherlands. Angelov et al. (2016), Chung et al. (2017) and Pora and Wilner (2019)

draw a di�erent conclusion, although their results are not at odds with our empirical

�ndings. Angelov et al. (2016) and Chung et al. (2017) �nd that the within-couple earnings

gap increases more after the birth of the �rst child if the father has a higher earnings

potential. Pora and Wilner (2019) �nd that higher-earning women reduce their labor

supply (and subsequently earning) less after childbirth. Without considering both the

child penalties and earnings potential of both partners it is di�cult to draw conclusions

on household specialization.
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A Appendix

A.1 Long-term child penalties - sample of individuals

Table A1: Long-term child penalties - sample of individuals

Earnings Participation Working hours Wage rate

I. Full sample

46.8% 17.7% 43.4% 16.7%

II. Level of education

College 50.0% 9.2% 36.7% 20.9%

No college 48.5% 24.3% 43.8% 11.0%

III. Field of study

Education 45.8% 9.0% 40.4% 9.9%

Humanities & Arts 46.4% 17.1% 35.1% 12.0%

Social Sciences 46.7% 10.8% 30.5% 24.9%

Business, Economics & Law 45.6% 8.0% 33.0% 21.2%

Science & Mathematics 35.7% 6.3% 25.4% 13.3%

Informatics 40.1% 7.1% 29.2% 17.7%

Engineering 43.1% 8.9% 31.6% 15.8%

Agriculture & Veterinary 45.5% 16.3% 39.6% 31.7%

Health 51.1% 10.1% 38.3% 15.3%

Services 58.2% 10.3% 36.8% 26.4%

Medicine, Dentistry & Pharmacy 45.3% 6.3% 32.4% 16.2%
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A.2 Long-term child penalties by relative earnings potential

Table A2: Long-term child penalties by relative earnings potential

Earnings Participation Working hours Wage rate

I. Combination of level of education

Both no college 56.7% 29.1% 48.4% 13.5%
Only man college 76.8% 26.5% 50.6% 29.4%
Only woman college 38.4% 8.3% 33.2% 13.8%
Both bachelor's degrees 57.1% 11.4% 40.8% 21.7%
Man master's, woman bachelor's 69.7% 14.3% 42.9% 28.4%
Man bachelor's, woman master's 42.9% 7.1% 30.4% 20.3%
Both master's degrees 49.4% 10.3% 31.0% 22.2%

II. Study �eld combination

Both low-earnings �eld 48.3% 7.9% 36.7% 11.5%
Woman low-, man medium-earnings �eld 63.5% 12.1% 41.8% 30.4%
Woman medium-, man low-earnings �eld 40.2% 10.0% 29.4% 15.9%
Both medium-earnings �eld 52.3% 12.9% 34.3% 29.2%
Woman medium-, man high-earnings �eld 58.9% 14.5% 36.1% 30.4%
Woman high-, man medium-earnings �eld 46.0% 8.2% 31.5% 27.8%
Both high-earnings �eld 48.2% 9.8% 32.6% 23.8%
Woman low-, man high-earnings �eld 68.4% 13.0% 43.3% 24.2%
Woman high-, man low-earnings �eld 33.6% 6.5% 26.6% 12.7%

III. Woman's predicted relative life-cycle earnings

> 50,000 euros more than partner 40.0% 18.1% 38.9% 17.4%
± 50,000 euros of partner's earnings 48.1% 20.8% 42.4% 20.3%
50,000-200,000 euros less than partner 41.2% 22.1% 44.0% 11.8%
> 200,000 euros less than partner 51.0% 23.3% 47.8% 15.7%
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A.3 Event-study analysis for further measures of relative earn-

ings potential

As robustness checks, we discuss three other measures of relative earnings potential,

namely the within-couple age di�erence, partners' relative pre-birth wage rate and women's

share in the predicted total household earnings in the year before birth. Long-term child

penalties for all three measures are shown in table A3, but for reasons of brevity will not

be discussed in detail.

Within-couple age di�erence

We split households by their within-couple age di�erence into four categories: 1) woman

is more than 2 years older than the man, 2) age di�erence within ± 2 years, 3) man is 3

to 5 years older than the woman, 4) man is more than 5 years older than the woman. The

older partner in a relationship may have higher (life-cycle) earnings and more bargaining

power in the negotiations about the division of care and market work.

As shown in �gure A1, earnings, participation rates and working hours decrease markedly

for women in all sub-samples after having children and this downward trend continues un-

til the end of our observation period. The drop is smallest for women who are more than

two years older than their partner and highest for women whose partner is more than

�ve years older than they are, suggesting di�erences in bargaining power. Yet, men's

earnings decline only slightly and their labor supply remains unchanged irrespective of

their relative age. Long-term penalties are highest for women with a considerably older

partner, but the di�erences across the four categories are relatively small. Wage rates

gradually decrease for all men and women, but women who are more than two years

older than their partner again experience the smallest decline and the lowest long-term

child penalty. Overall, labor market trajectories tend to di�er little by relative-age group,

which suggests that this is not an important factor that couples take into account in their

division of labor. Nonetheless, total household earnings and working hours decrease less

for households where women remain more attached to the labor market.

Relative pre-birth wage rate

Next, we classify our household sample by their relative wage rate in the year before

childbirth into three categories: 1) woman earns more than 3 euros more per hour than

her partner, 2) woman earns ± 3 euros of her partner's hourly wage, 3) woman earns

more than 3 euros less per hour than her partner. Hourly wages are a direct measure

of individual productivity prior to having a child. Women with higher (relative) wage

rates face higher costs of career interruptions and may remain more attached to the

labor market. Like observed total earnings, this proxy may be subject to reversion to

the mean. Individuals with very high (low) pre-birth wage rates may experience future
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Figure A1: Labor market trajectories by within-couple age di�erence
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Notes: Figures (a)-(d) show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction
of the predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men
and women, i.e. P gτ (as de�ned in equation 2). Figures (e) and (f) show the estimated coe�cients (with con�dence intervals)
of the event-time dummies as a fraction of the predicted counterfactual outcome of no children in each year relative to the
birth of the �rst child for household earnings and working hours. Equation 1 is then modi�ed to include age dummies for
both partners.
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decreases (increases) in their wage rate if their current wage has a large transitory (shock)

component.16

The pattern we �nd in �gure A2 conforms with expectations that women with a higher

pre-birth wage rate than their partner experience a smaller earnings decline, are less likely

to leave the workforce or reduce their working hours less than women with a lower relative

wage. However, for each of these outcomes the di�erences across the three groups only

amount to about 10 percentage points. Men who have partners that earn about the same

wage or markedly more as they do before birth see large increases in earnings after birth,

while only slightly reducing their labor supply. This drives up long-term earnings child

penalties which are highest for mothers in these two household categories. Hourly wages

of women with relatively high pre-birth wages decline most among all three groups of

women, whereas their partners' wage rates increase considerably in the post-birth period.

This suggests that reversion to the mean is a concern with this proxy for earnings capacity.

Given the mostly small di�erences among women and increasing wage rates for men

with relatively low pre-birth wage rates, di�erences in household earnings and working

hours are small. The results overall suggest that households hardly use relative pre-birth

wages as a decision criterion in their negotiations over the distribution of market and

household work, even though there may be scope to increase household earnings.

Predicted relative pre-birth earnings potential

Lastly, we use the population sample comprising all childless men and fathers in the

period prior to their �rst child constructed in section 4.2 to predict pre-birth earnings

potential. To that end, we run a regression of earnings on year �xed e�ects and on fully

interacted dummies for age, �eld and level of education.17 With the coe�cients from this

regression we predict earnings in the year before birth for both men and women. Predicted

household earnings are then calculated as the sum of both partners' predicted earnings.

Subsequently, we divide households by their relative pre-birth earnings potential into four

categories: 1) woman's share in predicted household earnings ≥ 0.53; 2) 0.47 ≤ woman's

share < 0.53; 3) 0.40 ≤ woman's share < 0.47; 4) woman's share < 0.40. This proxy o�ers

similar advantages and disadvantages than using predicted life-cycle earnings, though it

does not take a forward-looking perspective. It is also based on a selective sample as

pre-birth earnings for men are mostly included for ages where the correlation between

current earnings and lifetime earnings is low.

The results from our event-study analyses are documented in �gure A3. For mothers,

the picture is similar to using predicted life-cycle earnings as proxy for earnings potential.

16Due to data availability, we can only calculate wage rates from 2006 onward and for employees, so
that the sample reduces to births between 2007 and 2013 among couples where both were employed in
the year prior to birth.

17We now distinguish between 111 �elds of education and twelve levels of education.
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Figure A2: Labor market trajectories by relative pre-birth wage rate
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Notes: Figures (a)-(d) show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction
of the predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men
and women, i.e. P gτ (as de�ned in equation 2). Figures (e) and (f) show the estimated coe�cients (with con�dence intervals)
of the event-time dummies as a fraction of the predicted counterfactual outcome of no children in each year relative to the
birth of the �rst child for household earnings and working hours. Equation 1 is then modi�ed to include age dummies for
both partners.
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Di�erences in earnings losses start appearing one year after birth, but remain small.

Women with the highest predicted share in total household earnings experience smaller

earnings reductions than other women. Men that are predicted to contribute less or

a similar amount to household earnings than their partner, realize large increases in

earnings that continue throughout the 10-year post-birth horizon. Consequently, long-

term earnings child penalties are largest for women in these two categories.

Women with a higher predicted contribution to household earnings reduce their labor

supply less, both on the extensive and the intensive margin. Men barely adjust their

working hours and rarely leave the labor force after having children. The small di�er-

ences in long-term child penalties across groups therefore arise from women's di�erential

adjustment to parenthood. Wage rates decrease for all women, though the decline is

smallest for women who are predicted to contribute less than 40% to household earnings.

There may be less scope for decreases in wage rates for lower-earning individuals (e.g.

due to minimum wage laws). The earnings growth for men who are predicted to earn less

or about the same as their partner is driven by continual increases in their hourly wages.

Given the strong increase in earnings of relatively low-earning men, household earnings

drop least after childbirth for this group compared to the other three types of households.

The di�erences across groups are initially similar and start diverging in the year after

birth, but remain relatively small during our observation period. A similar pattern can

be found for household working hours. Again, we �nd little evidence of household spe-

cialization based on comparative advantages in market work as men's career paths seem

independent of parenthood, while women's trajectories di�er only moderately by their

predicted pre-birth earnings potential.

Table A3: Long-term child penalties by relative earnings potential - robustness checks

Earnings Participation Working hours Wage rate

I. Within-couple age di�erence

Woman > 2 years older 36.6% 12.9% 39.6% 7.2%

Similar age (± 2 years) 41.7% 17.0% 45.3% 11.0%

Man 3-5 years older 38.4% 18.1% 46.3% 7.5%

Man > 5 years older 42.4% 25.8% 49.1% 9.9%

II. Relative pre-birth wage rate of women

> 3 euros more than partner 50.7% 9.7% 32.9% 32.2%

± 3 euros of partner's wage 54.5% 13.7% 40.3% 24.3%

> 3 euros less than partner 39.7% 18.1% 45.0% 5.8%

III. Woman's share in predicted pre-birth household earnings

Woman's share ≥ 0.53 55.5% 18.2% 39.4% 31.6%

0.47 ≤ woman's share < 0.53 53.3% 17.9% 41.8% 25.3%

0.40 ≤ woman's share < 0.47 46.1% 20.2% 43.6% 16.8%

Woman's share < 0.40 37.4% 23.7% 44.7% 3.7%
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Figure A3: Labor market trajectories by predicted relative pre-birth earnings potential
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Notes: Figures (a)-(d) show the estimated coe�cients (with con�dence intervals) of the event-time dummies as a fraction
of the predicted counterfactual outcome of no children in each year relative to the birth of the �rst child separately for men
and women, i.e. P gτ (as de�ned in equation 2). Figures (e) and (f) show the estimated coe�cients (with con�dence intervals)
of the event-time dummies as a fraction of the predicted counterfactual outcome of no children in each year relative to the
birth of the �rst child for household earnings and working hours. Equation 1 is then modi�ed to include age dummies for
both partners.
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A.4 Use of formal child care for further measures of earnings

potential

Table A4 shows the results from our random e�ects regressions for the three measures

of earnings potential discussed in the previous section. We again �nd that a household's

use of formal child care correlates more strongly with an increase in women's earnings

potential - as measured by their pre-birth wage rate and their predicted pre-birth earnings

- than with an increase in men's. Households where women are older when having their

�rst child also make considerably more use of child care, while no such association can be

found for men.

Table A4: Use of formal child care by measure of earnings potential - robustness checks

Costs for care Hours of care

β̂ s.e. β̂ s.e.

I. Age

Man's age 1.84 (1.46) 0.12 (0.23)
Woman's age 159.16 (1.64) 24.92 (0.26)

II. Pre-birth wage rate of women

Man's wage rate 34.33 (2.69) 5.15 (0.41)
Woman's wage rate 94.90 (8.82) 14.58 (1.35)

III. Predicted pre-birth household earnings

Man's predicted pre-birth earnings 0.0534 (0.0006) 0.0083 (0.0001)
Woman's predicted pre-birth earnings 0.0987 (0.0007) 0.0155 (0.0001)
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