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Abstract

The role of parenthood in the gender pay gap has been extensively discussed in the
literature. Using data from social security records, we adopt the methods used for other
countries to evaluate the existence of a child penalty in Spain, looking at disparities for
women and men across different labor outcomes following the birth of the first child. Our
findings suggest that, the year after the first child is born, mothers’ annual earnings drop
by 11 percent while men’s remain unaffected. The gender gap is even larger ten years after
the birth. Our estimate of the long-run child penalty in earnings equals 28 percent, similar
in magnitude to that found for Sweden and Denmark, and smaller than in the UK, the US,
Germany, and Austria. In addition, we identify channels that may drive this phenomenon,
including reductions in working days and shifts to part-time or fixed-term contracts. Finally,
we encounter heterogeneous responses in earnings and labor market participation by
educational level: college-educated women react to motherhood more on the intensive
margin (working part-time), while non-college-educated women are relatively more likely to
do so in the extensive margin (working fewer days).

Keywords: gender, labor supply, employment, wage differentials, parenting, education.

JEL classification: 124, J13, J16, J21, J22, J31.



Resumen

La literatura ha documentado extensamente el papel de la maternidad en la brecha salarial
de género. Utilizando datos de la Muestra Continua de Vidas Laborales de la Seguridad
Social, adoptamos la metodologia utilizada en trabajos previos realizados en otros paises
para evaluar la existencia de una penalizacion por hijo en Espafa, analizando diferencias
entre hombres y mujeres en su perfil de ingresos tras el nacimiento del primer hijo.
Nuestros resultados muestran que los ingresos laborales de las mujeres caen un 11 % en
el primer afio tras el nacimiento. Sin embargo, los ingresos de los hombres apenas se
ven afectados por la paternidad. Este impacto diferencial es aun mayor diez afios después
del nacimiento. Nuestra estimacion de la penalizacion por hijo a largo plazo es del 28 %,
similar en magnitud a la encontrada en Suecia y Dinamarca, y menor que la de Reino Unido,
Estados Unidos, Alemania y Austria. Ademas, identificamos los factores que pueden
contribuir a esta brecha, como la reduccion del nimero de dias trabajados y cambios
a empleos a tiempo parcial o con contrato temporal. Por ultimo, encontramos que las
respuestas en términos de ingresos y participacion laboral varian con el nivel educativo:
las mujeres con educacion universitaria reaccionan a la maternidad mas en el margen intensivo
(trabajando a tiempo parcial), mientras que las mujeres sin educacién universitaria son
relativamente mas propensas a hacerlo en el margen extensivo (trabajando menos dias).

Palabras clave: género, participacion laboral, empleo, diferenciales salariales, paternidad,
nivel educativo.

Codigos JEL: 124, J13, J16, J21, J22, J31.
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BANCO DE ESPANA

1 Introduction

The significant wage gap between male and female workers remains, to date, an undeniable
reality in all countries. For instance, women’s median gross salary in Spain represented 78.4
percent of that of men’s in 2017." The literature has discussed several explanations for this
gap, including the role of human capital and career choices (Bertrand, 2011; Blau and Kahn,
2017; Buser et al., 2014; Olivetti and Petrongolo, 2016), gender-based discrimination (Goldin

and Rouse, 2000), as well as the role of child-rearing responsibilities.

Related to the last explanation, a recent study by Kleven, Landais and Seggaard
(2019) concludes that most of the gender wage gap is linked to the effects of maternity. In
their analysis, they use Danish administrative data and perform an event study around the
birth of the first child. Intuitively, this empirical approach compares how earnings evolve in
the years before and after giving birth, while flexibly accounting for age and year and month
effects. They find evidence of a large and persistent impact of having children on various
labor market outcomes.? Specifically, they find a female child penalty in earnings of 30
percent in the first year after the first childbirth, which converges to about 20 percent in the
long run.® By contrast, men’s earnings are not affected by having children. Moreover, Kleven,
Landais and Segaard (2019) provide evidence that women'’s labor force participation, hours
of work, and wage rate fall after the first childbirth, while this is not the case for men. Lastly,
they conduct a decomposition analysis and find a striking increase in the fraction of child-

related gender inequality from 40 percent in 1980 to about 80 percent in 2013.

The increasing availability of administrative datasets in several countries makes this
approach particularly appealing. Indeed, a subsequent investigation by Kleven, Landais,
Posch, Steinhauer, and Zweimdiller (2019) extends their analysis to five additional countries:
the United Kingdom, the United States, Germany, Austria, and Sweden. On the one hand, the
study confirms the prevalence of child penalties for all the previously mentioned countries; on
the other, it finds important differences in the magnitude of motherhood effects on earnings.
Even when Sweden features similar long-run penalties than Denmark (26 percent), in the
short-run the child penalty in Sweden exceeds 60 percent, twice the rate for Denmark. Both
the US and UK perform similarly, featuring penalties of almost 40 percent in the first year

after childbirth that evolve to 31 and 44 percent after ten years. The most extreme cases are

1 Instituto Nacional de Estadistica (INE), Encuesta Anual de Estructura Salarial (2017).

2 Before them, several studies aimed at quantifying the importance of motherhood for explaining the gender wage gap
using different methodologies and obtaining similar results. Adda, Dustmann, and Stevens (2017) develop a dynamic
life-cycle model of the interaction between fertility, career and labor supply choices. Bertrand (2013) compares well-
being measures among college-educated women with career and/or family- and, more specifically, on the impact
of motherhood on earnings. Fernandez-Kranz, Lacuesta, and Rodriguez Planas (2013) use Spanish Social Security
records to investigate the underlying mechanisms that drive mothers’ lower earnings track, such as part-time work,
accumulation of lower experience, or transitioning to lower-paying jobs. Angelov, Johansson, and Lindahl (2016) use an
alternative approach focusing on the within-couple earnings gap. They find that 15 years after the first child has been
born, the male-female gender gaps in income and wages have increased by 32 and 10 percentage points, respectively.
See also recent work by Andresen and Nix (2020) and Kleven, Landais, and Segaard (2020) looking into the drivers of
the penalty, and potential reforms to address it.

3 Following Kleven et al. (2019), throughout the document we refer to the short run effect as the impact in the first year
after the first childbirth, while the long-run effect is the impact 10 years after.
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Austria and Germany, which feature short-run penalties of almost 80 percent and long-run

penalties of 51 and 61 percent, respectively.

In this vein, this paper extends the abovementioned results to the case of Spain
using longitudinal data from the Social Security records that covers workers’ employment
history from 1980 to 2018. To estimate the effects of parenthood on women’s and men’s
labor earnings we follow closely the approach proposed by Kleven, Landais and Segaard
(2019). As is the case with other countries, we find that female and male employees follow a
similar trend until the birth of their first child. However, one year prior to the birth event, their
earnings progression abruptly diverges and does not converge again after ten years. More
precisely, our findings suggest that the short-run child penalty, defined as the amount by
which women fall behind men due to motherhood in the first year, equals 11.4 percent. This
phenomenon is present and even amplified when considering a longer time horizon, with the
child penalty widening to 28 percent after ten years. Our results point to a gender gap that
is in line with that found for Denmark, although with higher persistence in the case of Spain.
Our estimate of the long-run earnings child penalty is similar in magnitude to that found for

Sweden, and the US, and lower than that found in the UK, Austria, and Germany.

To shed some light on what may drive this gap, we provide some additional
results. First, there are similar child penalties (10 percent in the short-run and 23 percent
after 10 years) on the number days worked - women reduce considerably their working
days after their first childbirth, while men’s working days are not affected. Second,
women become more likely to work part-time right after having the first child, while that
probability barely changes for men. Third, women’s likelihood of working on a fixed-
term contract increases steadily over time while, again, men’s is not affected. Fourth, we
provide results by the educational level of parents, showing that (i) the drops in earnings
and days of work are substantially larger for non-college-educated than for college-
educated women, (ii) the increase in women’s part-time work, by contrast, is larger for
college than for non-college women, and (iii) the increase in fixed-term works is larger
for non-college-educated women. Overall, our analysis of the mechanisms highlights
the presence of substantial heterogeneity by educational level, suggesting that college-
educated women react to motherhood more on the intensive margin (working part-time),
while non-college-educated women are relatively more likely to do so in the extensive

margin (working fewer days).
The remainder of this paper is structured as follows. Section 2 provides an overview

of the data and the econometric specification of our analysis. Section 3 presents the results.

Section 4 concludes. Supplementary information is available in the Appendix.
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2 Data and empirical design

2.1 Data

The evidence presented is based on administrative records from the Continuous Sample
of Working Histories (in Spanish, Muestra Continua de Vidas Laborales, MCVL). Each year,
the MCVL selects a random sample of four percent of all Social Security affiliates and
pensioners in that year. This is merged with richer data from the municipal census and the Tax
Administration. MCVL annual issues, from 2005 to 2018, are representative of the population
for the year of reference. Such representativeness is possible because, in addition to those
individuals who were present in a past wave and remain registered within the social security
system, the sample is refreshed with new members. Moreover, the MCVL includes historical
labor market information dating as far back as 1967, with some earnings data being available
since 1980, allowing us to construct the individuals’ employment history on a monthly basis:
whenever a member stops working for a number of months but re-enters later, we identify the
gap period as a career break and assign the value zero to earnings. In contrast, individuals
ending their working life and never coming back as pensioners are no longer listed as Social

Security affiliates in further MCVL waves.

The MCVL, therefore, represents a micro-level dataset that provides valuable
information to evaluate the motherhood penalty. Following Kleven, Landais and Sggaard
(2019), we track the same workers up to ten years after the birth of their first child. In
our setup, a balanced panel like this implies that individuals remain listed in the Social
Security system for the whole period. In contrast, “unbalanced” encompasses all
individuals affiliated at any point in time with no specific duration. Although the balanced
sample ensures comparability across individuals over time, given that we will track each
individual’s employment history for at least 15 years, this restriction also imposes some
selection in terms of using information only on workers that managed to stabilize in the labor

market for a long period.

The sample we use only covers workers registered in the Social Security system
under the general regime because, for the remaining schemes (mainly self-employment), the
information on contribution bases has lower quality.* Besides, the exact family relationship
of the employees to the individuals with whom they live is not made explicit in the dataset,
thus implying that some assumptions are required to identify their children. In this respect,
we infer that a worker’s first child has been born when we observe an individual of age 0
to 1 living together with an adult worker, as long as he/she is between 18 and 45 years old at
the birth moment?®, and no other child is present in the same household at that time. Lastly,

we exclude observations of employees over 65 years old.

4 In Spain, more than 80 percent of workers are enrolled in the general scheme of the social security system. There are
alternative schemes for self-employed, workers in fishing, mining and agricultural activities, and domestic staff. For
instance, as self-employed individuals choose how much to contribute themselves, Garcia-Miralles et al. (2019) argue
that income for self-employed can be poorly approximated using administrative data on tax returns.

5 We impose this age range to capture parent-child relationship.
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Table 1
SUMMARY STATISTICS

Total Men Women
Mean SD Mean SD Mean SD
Age 34.20 6.54 34.92 6.61 33.54 6.40
Monthly contribution bases (euros of 2018) 1,575.6 1,196.7 1,892.6 1,142.0 1,281.1 1,170.8
Number of days worked in a given month 24.32 11.37 26.55 9.12 22.25 12.78
Part-time work (a) 0.13 0.34 0.04 0.20 0.23 0.42
Fixed-term contract (a) 0.30 0.46 0.28 0.45 0.32 0.47
College-educated workers (a) 0.58 0.49 0.53 0.50 0.63 0.48
Men Woman
College Non-college College Non-college

Mean SD Mean SD Mean SD Mean SD
Age 35.55 6.39 34.22 6.78 34.06 6.14 32.64 6.72
Monthly contribution bases
(euros of 2018) 2,260.0 1,209.7 1,485.5 901.3 1,592.5 1,251.4 749.9 768.3
Number of days worked
in a given month 27.14 8.48 25.90 9.75 24.19 11.51 18.95 14.10
Part-time work () 0.05 0.21 0.04 0.20 0.21 0.41 0.26 0.44
Fixed-term contract (a) 0.22 0.41 0.35 0.48 0.30 0.46 0.36 0.48

SOURCE: Authors' work from Continuous Sample of Working Histories (MCVL).

a Expressed as a share of total observations. SD: Standard Deviation.

Additionally to demographic characteristics of the individuals and their life partners,

BaNco DEEsPANA 11

the labor market side is well-represented with income records from two different sources
— monthly contribution bases and taxable income information —, job-specific variables, and
the number of days worked per year.® Regarding the measurement of labor earnings, our
preferred option is to use monthly contribution bases, for which comprehensive historical
data is available since the late 1990s. Earnings from contribution bases are however top-
coded due to regulatory constraints.” An alternative approach would be to extract annual,

unbounded labor income from tax records, yet the data starts in 2005.8

Our estimation sample covers 543,828 employees (264,391 mothers and 279,437
fathers) and almost 95 million monthly observations from 1990 to 2018. Table 1 shows
the summary statistics. First, average monthly wages are higher for men than for women
(1893 vs. 1281 euros, respectively), and for college-educated in relation to non-college-

educated individuals. In terms of days worked in a month, men spend roughly 4 more

6 The MCVL does not include information on hours worked.

7 Thereis a legal upper bound on monthly contributions which, for the case of high-earners, makes a fraction of income
unobservable.

8 We repeated our estimations in the different samples and for the taxable income variable obtaining estimates for the long
run child penalty that are robust to the choice of either option.
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days at work than women; within the latter, college-educated women work more days.
Also, part-time work occurs more frequently for women (4 percent for men vs. 23 percent
for women), a feature also observed for fixed-term contracts though to a lesser extent.
Finally, women are more likely than men to hold college education (63 percent vs. 53

percent, respectively).

Chart A.1 in the Appendix shows average earnings profiles over time, comparing the
different possible samples and income sources. The main takeaways from this chart are:
(i) for women, we observe a decrease in earnings after the birth of the first child, a feature not
seen in men (i) differences in earnings profiles between balanced and unbalanced samples
are more pronounced starting in 2005 than in 1990 because of the huge impact that the
Great Recession had on employment, and (iii) the incidence of censorship for women is very

small (note that the gray and brown lines overlap).

2.2 Empirical design

We follow the event-study specification proposed by Kleven, Landais and Segaard (2019).
This setup is based on comparing mothers’ labor market outcomes relative to fathers’
around the event of the first childbirth. The baseline specification stems from a balanced
panel in which we observe each parent from five years before to ten years after their first
child is born. Therefore, the event time is indexed in relation to the year of the first childbirth,
in a way such that for the first year after the birthdate, with ranging from -5 to +10. Similarly,
we extend our analysis to further capture very long-run effects by using observations up to

15 years after the first birth event.

In particular, we run the following regression separately for men and women:

Y me =% of 1 {i=ageym [+ T BE -T{k=yxm}+2,, 80 T{s=t}+el e (1)

where Yif‘;y’m,t represents the outcome of interest for individual i of gender g in year y and
month m at time event t. Each individual i contributes with one observation per year t,
referenced to the month m of birth. The right-hand side of the specification includes age,
year x month interactions, and event time binary variables. We exclude the event time
dummy corresponding to t = —1, so that the event time coefficients capture the impact of
parenthood relative to the year preceding the first childbirth. Moreover, the inclusion of age
dummies controls non-parametrically for latent life-cycle trends and, similarly, the year and

month dummies control for business cycle effects.®
. [¢] . . . . .
Our main outcome Y;, n: is gross annual earnings. We construct this variable using
monthly observations in the following way: for each individual, we take as a reference the

year and month of birth of the first child; for each year until/since that point, we take

the contribution base for the reference month and add the preceding 11 monthly bases.

9 Unlike Kleven, Landais and Segaard (2019), we are able to pin down the month of birth of the first child.
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Besides, we have also considered two other measures yielding similar estimation results;
however, the chosen baseline minimizes the observed differences in earnings between men

and women before childbirth.™

The effects on earnings might arise from changes in the extensive margin (number of
days worked), the intensive margin (number of hours worked per day), or from changes in the
wage rate. Given that our data do not contain information on hours worked, we cannot estimate
effects on the wage rate. However, we can, to some extent, estimate the relative changes in
the extensive and intensive margins, by considering as alternative outcomes “number of days
worked per year”, and “part-time job”. As an alternative outcome, we consider “fixed-term job”.
Finally, for each of these outcomes, we perform a heterogeneity analysis by running the estimating

equation separately for college-educated and non-college-educated workers.

In a second step, the estimated level effects are converted into percentage figures,

calculated as
P =80 /E [ milt] @)

where ii/,m,t is the predicted labor income net of the event time dummies, that is, the

counterfactual in the hypothetical case of not having children:
\N(ii,,m,t =3, &J-g -1 {j = ageiym}+ z EE -I{k = yxm}

Once the children effect has been estimated separately for men and women, we
measure child penalty as the percentage by which women fall behind men due to children

at event time t:

amen Jwomen

Pt — St _81
R 0

Identification of the child penalty is therefore based on using men as control for
women, and relies on the smoothness assumption of event studies. This assumption is
validated with tests of parallel trends before childbirth, i.e., the wage (or other outcome)
trajectories of men and women being parallel for t < 0. However, smoothness around the

date of birth may be less informative as we consider periods further away from the event.

10 Firstly, for each individual and year from / to the birth of the child we add the 12 monthly observations in that year (event
year measure). Second, for each individual and natural year we add the 12 corresponding monthly observations and
then compute the average over the time event variable (natural year measure).

11 Note that, as in Kleven, Landais and Segaard (2019), there are two steps in the estimation of the child penalty:
estimating the effect of the first child separately for men and women (based on the smoothness assumption of event
studies), and estimating the child penalty (based on using men as controls for women).
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3 Results

3.1 Impacts of first child

Graph (a) in Chart 1 presents the gross annual earnings trajectory for men and women
throughout a 15-year window around the birth of their first child. For that purpose, we
plot the gender-specific estimates of total earnings before taxes and transfers, previously
defined as Pf, across event time. As mentioned above, outcome estimates at event time
are expressed relative to the year before the first childbirth, i.e., event time t — 1. As can
be seen in the graph, in the year following the birth of the first child, mothers face a loss in
gross earnings of 11.2 percent with respect to their pre-birth rate, while fathers’ earnings
increase by 0.15 percent. During the following year, women’s earnings continue declining to
19.5 percent. This diverging trend in earnings for male and female workers continues even
ten years after the first childbirth, so that throughout the years, women’s earnings never
return to levels prior to maternity. In fact, ten years after the birth of a first child, female
earnings stabilize at around 33 percent lower, whereas male earnings drop by 5 percent.
Hence, our estimate of the long-run child penalty is 28 percentage points. These estimates

resulting from the baseline specification confirm a significant and persistent negative effect

Chart 1
IMPACTS OF FIRST CHILD

(a) Earnings

(b) Days of work
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SOURCE: Authors' work from Continuous Sample of Working Histories (MCVL).

NOTES: The figure shows event time coefficients estimated from equation (2), absent children for men and women separately and for different
outcomes. Each graph also reports a “long-run child penalty” —the percentage by which women are falling behind men due to children, calculated from
equation (3) at event time t = 10. All of these statistics are estimated on a balanced sample of parents who have their first child between 1994 and 2009
and who are observed in the data during the entire period between five years before and ten years after child birth. The effects on earnings and days of
work are estimated unconditional on employment status, while the effects on part time and fixed-term contract are estimated conditional on working.
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for mothers in a ten-year bracket; moreover, the divergence remains when extending the

analysis to 15 years ahead (see Chart A.2 in the Appendix).'?

Next, we study some possible causes underlying this gender gap. Graph (b) in
Chart 1 shows that, while men and women are on similar trends in terms of their number
of days worked in a year prior to becoming parents, women’s days worked significantly fall
after childbirth, while men’s are not affected. In particular, our estimates reveal that, 10 years after
childbirth, women have reduced the number of days worked by 23 percent while the change for
men is negligible. The results in graph (c) also show large gender differences in the probability
of working part-time. While part-time probability for men decreases after parenthood, that
probability for women increases considerably (indeed, the relative gap equals 34 percent after
10 years). Finally, graph (d) shows that women become more likely (32 percent) to work under
a fixed-term contract after childbirth, while men’s probability is 5 percent lower.

3.2 Impacts of first child by education

In Chart 2, we perform the same analyses as in Chart 1, but we condition on the educational

level. Graphs (a) and (b) show that the drops in earnings and days of work are significantly

Chart 2

IMPACTS OF FIRST CHILD, BY EDUCATION
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SOURCE: Authors' work from Continuous Sample of Working Histories (MCVL).
NOTES: Same data and estimating equation as in Chart 1, conditioning on the educational level.

12 Estimates of the child penalty in the year following the child birth using the alternative definition of annual earnings are 15.2
and 12.5 for the event year and the natural year measures, respectively, relative to the 11.4 in the baseline specification;
whereas the estimates in the long run are 26.7 and 26.1, respectively, relative to the 28.2 in the baseline.
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larger for non-college-educated than for college-educated women.' Graph (c) reveals
that right after the birth the increase in women’s part-time work, by contrast, is larger for
college than for non-college women (although the impacts tend to converge over time).
Finally, the increase in fixed-term contracts is larger for non-college-educated women
than for college-educated women. In this case, however, we also see some differences for
men, with college-educated men also becoming significantly less likely to work on a fixed-
term job over time once they become parents, while for non-college men that probability

barely changes.

3.3 Comparison to other countries

Table 2 compares the long-run penalties in Spain with those found in other countries. The
magnitude of the Spanish child penalty is similar to that found for Sweden and Denmark,
and smaller than that in the UK, the US, Germany, and Austria. We also observe that workers
considered across studies are not very different in terms of year and parent’s age at the first
childbirth event.

Table 2
COMPARISON OF COUNTRY STATISTICS AND ESTIMATES

Year of first child Age at first child Number of children Child penalties
Country Range Average Men Women Average Long-run (t = 10)
Austria 1985-2007 1995 30.0 26.5 1.7 51
Denmark 1985-2003 1994 28.5 26.2 2.2 21
Germany 1989-2005 1997 30.4 27.7 1.9 61
Spain 1994-2009 2002 32.4 31.0 1.4 28
Sweden 1997-2011 2004 30.8 28.7 2.2 26
United Kingdom 1991-2008 1998 31.3 30.0 2.0 44
United States 1967-2006 1985 25.8 24.9 2.1 31

SOURCE: Authors' work from Continuous Sample of Working Histories (MCVL).
NOTES: statistics for countries other than Spain are from Kleven, Landais, and Segaard (2019) and Kleven, Landais, Posch, Steinhauer, and
ZweimUller (2019).

13 Repeating the exercise in the unbalanced sample for college graduates starting in 2005 and using the uncapped
taxable income as earnings measure, yield very similar results (a long run child penalty of 24 percent instead of 25
percent), implying that the lower impact for this group is not due to the censoring of contribution bases.
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4 Concluding remarks

Motherhood explains a significant proportion of the gender gap in earnings. Using longitudinal
data from the Social Security records, we follow closely the event-study methodology
proposed by Kleven, Landais, and Segaard (2019) to estimate the child penalty in Spain.
We explore the profiles over time of different labor market outcomes for men and women:
in general, there are no remarkable differences until the first childbirth but women diverge
considerably from that moment on. Our findings suggest that the child penalty in earnings is
11.4 percent in the year after the first child is born and continues widening to 28 percent
in the long run. Overall, the magnitude of the Spanish child penalty is similar to that found

for Sweden and Denmark, and smaller than that in the UK, the US, Germany, and Austria.

Moreover, we document different channels through which mothers present a lower
earnings profile. For instance, women reduce considerably their working time after their first
childbirth, with a 9.8 percent child penalty in the number of days worked in the first year
and 23 percent 10 years after. In terms of alternative work arrangements, the probability of
women working part-time rises by 30 percent one year after their first child, while for men
that probability decreases by 8 percent. Besides, women become increasingly more likely to

work under a fixed-term contract while men remain unaffected.

We also contribute to the literature by tackling the heterogeneity in education levels
among women, finding that reductions in earnings and days worked after the first childbirth
are substantially larger for women with no college degree; in contrast, college-graduated

mothers appear more prone to remain employed but working part-time.
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Appendix

Chart A.1
EARNINGS PROFILES
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NOTES: The figure represents averages of annual earnings (in 2018 euros), calculated separately for men (on the left) and women (on the right). Each
sample consists of individuals having their first child at event time t = 0. Solid lines represent averages obtained from balanced panels (B) starting in
1990 (black) or in 2005 (gray for contribution bases and brown for uncapped taxable income). Dashed lines represent averages obtained from
unbalanced panels (U) starting in 1990 (black) or in 2005 (gray for contribution bases and brown for uncapped taxable income).
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Chart A.2
IMPACT OF THE FIRST CHILD ON EARNINGS
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