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ABSTRACT ARTICLE HISTORY
Parenthood have a significant impact on engagement in the labor Received 14 October 2021
force. Parents may decide to look for jobs with specific character- Accepted 26 June 2023

istics, and in some cases, they may decide to not participate in the KEYWORDS

labor market. Using survey data from Chile, we use a propensity Gender differences; job
score matching estimation to compare various labor outcomes of quality; child penalties
women and men with and without children. We found that mater-

nity has an impact on several dimensions of labor engagement. To

study how these multidimensional effects are compounded at the

individual level, we use a quality of employment (QoE) index to

estimate the drop in job quality post-childbirth. We found a drop in

quality only for mothers. Moreover, for less educated women, the

drop in QoE is equivalent to no longer being hired under contract.

For single mothers, the drop is equivalent to a reduction in wages

that would make the family fall below the poverty line.

1. Introduction

Gender gaps manifest in many forms in the labor force. They can be found when
comparing wages, earnings, hours worked and labor force participation (Angelov et al.,
2016; Gasparini & Marchionni, 2017; Petrongolo & Olivetti, 2008). One potential cause
of these gaps are differences in gender composition throughout the labor force. For
instance, there are different gender compositions across sectors, firm size and other firm
characteristics (Petrongolo & Ronchi, 2020). One potential mechanism for these differ-
ences in gender composition in the labor market is childbirth, because parenthood can
impact labor market decisions differentially across genders. The main reason for this
differential impact of a child in how to engage in the labor market is related to the
decision of how to provide childcare within the household (Kleven, Landais, & Segaard,
2019; Kleven, Landais, Posch, et al., 2019). Consequently, maternity is key to understand
the overall gender gap, because if mothers are more impacted than fathers in the labor
market, then the composition of mothers in the labor force may explain part of the
difference in the gender composition in the labor market, and ultimately the gender gaps.
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There is an abundance of empirical evidence of how maternity can change the labor
engagement of mothers (Angelov et al., 2016; Berniell et al., 2020, 2021, 2023; Kleven &
Landais, 2017; Kleven, Landais, & Segaard, 2019; Lundborg et al., 2017). Interestingly, the
impact of maternity is not only related to the effect of maternity leave on the job ladder but
maternity also affects the characteristics of the job post-childbirth in terms of hours, wage
schedule, preferred sectors type of contract and overall job quality. Therefore, one impor-
tant step when studying labor gender gaps is to understand the changes that maternity
produces in how mothers engage with the labor market. Kleven, Landais, and Segaard
(2019) presented an approach to study how maternity can affect the way mothers partici-
pate and engage in post-childbirth job search. Using an event study with Danish admin-
istrative data, Kleven illustrates the different labor paths and labor histories of women with
and without children. He showed that having a child affected labor force participation,
hours worked, earnings and wages. More importantly, he also showed that childbirth may
change the type of firms mothers ended up working for. These conclusions are consistent
with the situation of women in Latin America. Many recent studies have showed the
negative effects on wages, working hours, labor formality, paid work, and others important
labor outcomes that childbirth could have for the women of this region (Aguilar-Gomez
et al., 2019; Berniell et al., 2020, 2021, 2023; Querejeta & Bucheli, 2021).

In their study, Berniell et al. (2021) examine the impact of maternity on women’s
occupational structure in Chile. They explore various aspects of labor engagement and
labor quality, including labor supply, earnings, temporary employment, self-
employment, and more, focusing on changes that occur after the birth of the first
child. The study reveals a significant shift towards informal employment as the primary
effect, which offers a more flexible work schedule. It is worth noting that transitioning
from formal to informal employment entails simultaneous changes across multiple
dimensions of labor engagement. Berniell et al. (2020, 2023) show that the effects of
maternity in several dimensions of the labor market are also present in various Latin
American countries. These findings indicate that motherhood leads to a structural
transformation in how women participate in the labor market. Therefore, we propose
the adoption of a multidimensional job quality index to encompass all the diverse
adjustments that mothers undergo following the birth of their first child. Using this
multidimensional index allows us to quantify the overall effect of maternity on labor
engagement.

The excellent quality of the data available in Chile allows us to tackle some of the
interesting questions arising from Kleven’s results. First, we study the multidimensional
effect of childbirth on mother’s labor engagement using an estimation that relies on
a propensity score matching process. As expected, we found that having a child mostly
affects mothers, and that the effect goes beyond earnings and hours. In particular, we also
found effects on many other labor dimensions such as participation in the labor force,
contractual status, size of the firm, and the probability of being self-employed.
Interestingly, we found that educational attainment plays an important role in how
motherhood affects labor outcomes. In particular, we found that childbirth affects
more mothers with less education.

However, the propensity score matching estimations, or the event study used in
various papers in the literature (for instance Kleven, Landais, & Segaard, 2019; Kleven,
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Landais, Posch, et al., 2019) does not allow to study if these multidimensional effects
impact mothers simultaneously, or they are just an array of potential effects. In other
words, the aforementioned estimation strategies are unable to capture the total effect of
maternity, because they estimate the effect of childbirth on specific dimensions of the
labor market engagement. Thus, to assess the full impact of maternity on the labor
engagement, we should study whether the total maternity impact is the sum of these
different partial effects, or whether it is more common to observe a single effect in each
mother.

We use the Quality of Employment index (QoE) developed by Sehnbruch et al. (2020),
to estimate the change in employment quality after childbirth.' The notion of employ-
ment quality allow us to capture the multidimensional aspect of the change in labor
engagement post-childbirth. Additionally, once we estimate the multidimensional effect,
we can calculate its equivalent one-dimensional effect, and compare it with the existing
literature. Our estimations show that the impact of having a child for less educated
women is equivalent, in terms of a drop in the QoE, to no longer being hired under
contract. For single mothers, childbirth has an effect that is equivalent to a reduction in
wages severe enough to put the family below the poverty line.

These equivalencies show that when accounting for the multidimensional effects, the
impact of childbirth on women is higher than the effects estimated using just a single
dimension. Thus, these equivalences show that the impact of maternity is expressed in
various nuanced changes throughout the different individual dimensions of the labor
engagement.

2. Literature review

The gender gap has been widely studied in the literature during the last decades and it has
been analyzed from many different dimensions. One important goal of this research is to
understand the many different causes of this inequality. One dimension of gender
inequality is the difference in the labor force participation rate across genders.
Fortunately, in Latin America, the employment rate of women has risen more than
that of men, meaning that women absorb most of the jobs created, and informal work
and the informal gap between genders has also been reduced (Abramo & Valenzuela,
2005). Despite that this gap has been reduced over the last decades, the speed of growth in
female labor participation in recent years has slowed down in Latin America (Gasparini
& Marchionni, 2015, 2017).

Female labor force participation is well below the OECD average in several Latin
American countries (Contreras et al., 2011). Moreover, research shows that poor
women’s unemployment rate has risen and the unemployment gap between men and
women has, in some cases, widened (Gasparini & Marchionni, 2015, 2017). Work
formality for working women has increased, but the proportion of women working in
the informal sector as a percentage of the total female employed population is higher than
the proportion of men in the same situation (Abramo & Valenzuela, 2005). In poor
countries, girls acquire less education than boys, and there is less investment in women’s
health (Dollar & Gatti, 1999). In many Latin American countries, specifically in Chile,

Our estimations use the Heckman procedure to correct for potential selection bias.
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females currently exhibit, on average, more years of education than males but the work
inequalities between genders are still present (Nopo, 2007). Most of the research studying
the causes of these various gender gaps indicates the importance of many different
mechanisms. For instance, gender gaps are related to labor force composition
(Macpherson & Hirsch, 1995), differences in human capital accumulation (Kuépié,
2016), fertility (Kleven & Landais, 2017), childcare and intrahousehold production
(Kaul, 2018), gender differences in values and preferences (Farre & Vella, 2013), employ-
ment access (Galarza & Yamada, 2017) and macroeconomic development.

Measuring the gender income gap using hourly wages typically leads to a considerable
gender gap. However, this result may conceal more nuanced gender differences in the
labor force composition. It is common to find different sectorial compositions across
genders, or gender differences when comparing labor composition using age, education
and other individual characteristics. Additionally, it is common that far more women
work in part-time jobs than men. This fact is important, because women working full-
time and women working part-time are very different in characteristics and have very
different jobs. The part-time penalty for identical women doing the same job is 3% in the
UK when accounting for occupation (Manning & Petrongolo, 2008). And a statistically
significant relationship between age and participation is found (Contreras & Plaza, 2010).
Therefore, a simple mean comparison across genders understates the potential differ-
ences in labor trajectories and how different are the labor engagements across genders.

Two important potential causes of gender differences are fertility decisions and home
production. The presence of young children in the household seems to discourage
women’s participation in the labor force (Contreras & Plaza, 2010). The effects found
on women’s labor outcomes attributable to children are considerably larger than men’s
and these effects do not decrease over time. A measurable “child penalty” has been found
in the literature (Andresen & Nix, 2021; Angelov et al., 2016; de Quinto et al., 2021;
Kleven & Landais, 2017; Kleven, Landais, & Segaard, 2019; Kleven, Landais, Posch, et al.,
2019): the careers of men and women evolve at the same rate until the birth of their first
child, diverge immediately and never converge again. This child penalty is around 20%
(Kleven, Landais, & Segaard, 2019) and seems to come from at least three different
sources: participation, hours worked and income.

Women are particularly disadvantaged in their ability to match desired work hours to
actual work hours given their responsibility for child and family care (Kuziemko et al.,
2018; Ruppanner et al., 2018). In many occupations, earnings have a nonlinear relation-
ship with respect to hours, and hours of work are worth more when given more
continuously (Goldin, 2014). Thus, many women might choose not to work, especially
if they have a partner that contributes a sufficient income (Angelov et al., 2016; Cohen &
Blanchi, 1999). Furthermore, women tend to lower their rank in the company they work
for after having children or change their working status from full-time to part-time,
usually making a downward occupational move and moving to a more family friendly
workplace or industry (Kleven, Landais, & Segaard, 2019; Manning & Petrongolo, 2008).
It is important to note that the income gap exacerbates this cycle, because it affects
intrahousehold decisions through the differences in partner income.

There are many women not working or working in part-time jobs not using the
full extent of their skills and losing occupational experience, even though they
invested almost the same in education as men, therefore paying the “child penalty”



JOURNAL OF APPLIED ECONOMICS (&) 5

after being mothers (Angelov et al., 2016; Kleven, Landais, & Segaard, 2019; Kleven,
Landais, Posch, et al., 2019; Manning & Petrongolo, 2008). Although greater levels of
education increase the probability of women participating in the labor force and
women with more years of education have become increasingly likely to commit
hours to market work overtime, returns to education are significantly lower for
women than men (Cohen & Blanchi, 1999; Contreras & Plaza, 2010; Gasparini &
Marchionni, 2015, 2017; Montenegro, 2001). This difference in returns to education
may also lead to differences in human capital accumulation decisions and exacerbate
the gender differences in occupation.

Preferences also play a role in female labor force participation. The idea that
a lower female participation for mothers in the labor market is related to biological
components driven has been disproved by the recent literature. Kleven et al. (2021)
show that the child penalty is similar for parents who gave birth and who adopted
a child, whilst Andresen and Nix (2021) show that female same sex couples do
present a child gap initially, but it disappears after four years. These studies support
the idea that the child penalty is mostly driven by culture and beliefs, rather than
biologically. The perception of women as homemakers is found to be associated with
lower female participation and women’s labor outcomes. There is a negative correla-
tion between cultural values upholding traditional gender roles and a woman’s
decision to participate in the labor market (Contreras & Plaza, 2010; Fortin, 2005).
On the one hand, a flexible work culture benefits mothers, especially those who are
less likely to choose a full-time job (Ruppanner et al., 2018). On the other hand,
childbirth increases the likelihood of women participating in the informal labor
market due to its flexible schedules (Berniell et al., 2021). Interestingly, public
policies aimed to decrease gender gaps and child penalty in women have shown
only small effects on a mother’s labor outcomes and long-term child penalty. For
instance, equating the parental leave across genders to reduce difference across
genders have not shown long-term effect on mother’s child penalty (Andresen &
Nix, 2021; Kleven et al., 2020; Kleven, Landais, Posch, et al., 2019). In the same way,
heavily subsidized childcare had little to no effect in the decline of the gender gaps
(Kleven et al., 2020; Kleven, Landais, Posch, et al., 2019).

The effects discussed above indicate that after the birth or adoption2 of the first child,
mothers change the way they engage in the labor market in several dimensions.
Therefore, gauging the impact of motherhood in one specific dimension of the labor
market may underestimate the overall effect of maternity on the labor market. We use the
job quality index developed by Sehnbruch and her team (Sehnbruch et al., 2020) to study
how childbirth affects the overall quality of employment. These estimations would also
allow us to create equivalencies between the multidimensional effects of quality of
employment due to childbirth and a one dimensional change. These equivalencies help
us to improve our understanding of the major changes in labor market engagement
associated with maternity.

2Throughout the text, we use childbirth to express the concept of a child arriving to the household; therefore it
encompasses both biological births and adopted children.
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3. Data

Similarly than Berniell et al. (2021), we use Chile’s Social Protection Survey, (“Encuesta
de proteccién social”, EPS for its Spanish acronym) from the Undersecretary of Social
Security, for both the matching process and to obtain the characteristics of labor
engagement.” The EPS is available for the years 2002, 2004, 2006, 2009 and 2015. The
survey collects detailed information of the respondents’ current labor status, job char-
acteristics, and other socioeconomic variables of all household members. The survey has
a panel structure, which allows us to construct labor trajectories. The survey also contains
individual labor information, socioeconomics characteristics, as well as variables related
to children, such as year of birth and number of children. These variables allow us to
construct a set of dependent variables to generate the match required for the estimation
strategy.

Using the year of childbirth, we construct the database for the propensity score
matching methodology. Our sample consists of 483,147 individuals between 18 and 65
years, of which 241,332 are men and 241,815 are women. From these women, 36.1% have
children. Since we are studying a period of 14 years and we only have information on 6 of
the 14 years, we restrict the sample of mothers and fathers to those that have at least one
observation before and one observation after the birth of their first child. Additionally, to
keep the set of information homogeneous across the sample, we restrict the information
used to five years prior and five years after the child was born. For the control group we
randomly assign a “year of birth” and keep the information to five years before and five
years after that year, so that the gap between the births is as similar as possible to the ex-
ante and ex post observations of the treated groups.

We construct several measures of job engagement that are widely used in the
existing literature: hourly wage (in logs); full-time; contractual status; indefinite
duration contract; whether the worker is self-employed or an employer; unionized
job; public sector job; and categorical variables for size of the firm where the
woman works: small (less than 10 employees), medium (between 10 and 199
employees), and large firms (200 or more employees). We also construct three
measures of labor supply - participation, employment, and weekly hours worked -
to compare our results to previous studies of the effects of children on labor
outcomes. Table 1 and Table 2 shows the summary statistics of the presence of
children for women and men respectively, by existence of children.*As shown in
Table 1, around 70% of women without children participated in the labor force
during the period, while 62% were employed. Interestingly, for mothers the
percentages are 76% and 66% respectively. This information initially suggests
that women with children participate more in the labor force than women without
children. However, we are not only interested on participation decision, but also
we want to study other aspects of labor engagement. For instance, women with
children have fewer permanent jobs and are more often self-employed or employ-
ers. For men, as shown in Table 2, participation in the labor force is greater for

3Technical reports by the agency that collected the data suggest that attrition was not systematically correlated to
observable characteristics. We also compared characteristics of individuals that persist in the panel with those that
dropout and find them similar.

“*We only present the average across waves, but the comparison by wave offers similar statistics.
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Table 1. Summary statistics by presence of children (only women, regression sample).

Variable Without Children With Children N P-value test equality of means
LFP 0.698 0.756 9106 .000
works =1 0.621 0.664 9106 .006
Wage ($/hour) 1523 1545 5608 .804
Weekly hours worked 433 429 5608 406
Contractual status 0.829 0.901 4633 .000
Permanent job 0.836 0.802 5699 .053
Union job 0.174 0.179 5077 742
Public sector job 0.183 0.146 5699 .015
Self-employed/employer 0.228 0.169 5699 .000
Small firm (<9 empl.) 0.489 0.391 4661 .000
Medium firm (10-199 empl.) 0.351 0.396 4661 .036
Large firm (=200 empl.) 0.240 0.308 4661 .001
Years of education 9.34 11.07 8440 .000
Partner/married 0.508 0.600 8480 .000

Source: Author’s calculations based on the EPS surveys.

Table 2. Summary statistics by presence of children (only men, regression sample).

Variable Without Children With Children N P-value test equality of means
LFP 0.908 0.985 9830 .000
works =1 0.856 0.961 9830 .000
Wage ($/hour) 1956 1792 8326 776
Weekly hours worked 46.8 46.8 8326 .000
Contractual status 0.876 0917 6488 .001
Permanent job 0.778 0.830 8530 .000
Union job 0.182 0.202 7721 .150
Public sector job 0.092 0.076 8530 .094
Self-employed/employer 0.321 0.235 8530 .000
Small firm (<9 empl.) 0.438 0.311 7139 .000
Medium firm (10-199 empl.) 0.412 0.485 7139 .000
Large firm (=200 empl.) 0.267 0.353 7139 .000
Years of education 9.22 10.89 9255 .000
Partner/married 0.537 0.703 9324 .000

Source: Author’s calculations based on the EPS surveys.

those with children, where 99% participate, compared with 91% participation of
males without children. They also work more, 96% of men with children are
employed compared to the 86% employment rate of men without children. In
contrast to women, men with children have a higher proportion of permanent
jobs with a contract than men without children, and less men with children are
self-employed or employers in comparison with men without children.

4. Methodology

Our methodological approach has two steps. The first step is to provide evidence of
the multidimensional effect of childbirth. We use a propensity score matching
estimation to present evidence of the impact of childbirth on various dimensions of
labor engagement. This step allow us to provide ample evidence of the multidimen-
sional effect of childbirth. The second step of our methodology is to use the QoE
index to encompass these multidimensional effects into one aggregated indicator. We
present and discuss this two-step methodology in more detail in the following
subsections.
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4.1. Estimating the impact of maternity on various labor outcomes

Several challenges arise when analyzing the potential impact of maternity on labor
outcomes. The first issue is how to obtain a “counterfactual” world in which we
can compare the labor profile of the same female worker with and without
children. Another issue is the timing of the comparison. Is motherhood only
affecting labor engagement in the short run or in the long run? Finally, the
data set required for a correct analysis must contain rich information about
both the worker and the job in order to study the effect of maternity on various
aspects of labor engagement.

We use a counterfactual comparison to study the impact of motherhood on different
labor outcomes. Using a propensity score matching process, we compare the labor profile
of similar individuals with the only difference being motherhood or fatherhood.
Moreover, we choose different sets of characteristics for the matching process to improve
the precision of the procedure. For instance, when studying the effect of motherhood on
hours worked, we use labor force participation as one of the characteristics in the
matching process, but when we study labor force participation as the outcome, we use
a more reduced set of characteristics. In this way, we compare individuals who are as
similar as possible to each other for each particular labor outcome. In the subsection of
propensity score matching, we present all the matching characteristics and results of the
average treatment effects on the treated estimation using the matching results.

Our methodology relies on the conditional independence assumption, which indicates
that treatment assignment cannot be dependent on unobservable variables that might
also determine potential outcome variables. Under this assumption, childbearing should
not be determined by variables that might also determine labor outcomes for individuals.
For this to be true we must assume that childbearing for each individual is independent
of other labor market decisions. This assumption may be questionable since advance-
ments in technology and medicine make it easier for family planning. To address this
problem, we rely on Frohlich’s (2007) method that shows the versatility of the propensity
score matching approach can be used to study gender gaps even in the absence of iid and
the conditional independence assumption.

First, we estimate a propensity score. This propensity score P(X) estimates, using
a probit regression, the probability of each individual to become a parent, given indivi-
dual characteristics. The individual characteristics include measures that may affect the
variable we are matching for, such as the decision to participate in the labor market as
well as employment outcomes. Therefore, we choose a specific set of variables to generate
the most precise matching for each labor outcome variable. We use the following
individual characteristics: years of education, age, years of work experience, having
a partner and employment outcomes. For employment outcomes, we include variables
in the matching process that can affect the outcome but are not determinant of it. For
instance, for participation we decided to exclude employment outcomes, because we are
matching individuals in and out of the labor force. However, for type of contract, we
include participation in the matching process. The variables used for the matching
process of each outcome are presented in Appendix 1.

A general approach to propensity score matching for the average treatment effect on
the treated is the form
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Tarr = Eppoip=1 {E[Y(1)|D = 1, P(X)] — E[Y(0)|D = 0, P(X)]}

This estimator is simply the mean difference in outcome between the parents (treatment
group) and the non-parents (control group), weighted by the distribution of the like-
lihood of being a parent.

There are many different algorithms to weigh the control group observations, in order
to obtain a distribution of its observables characteristics to be as similar as possible to the
treatment group. One of the most common critiques of the propensity score matching
methodology is that the use of different matching methodologies yields different results
for the same sample and variables used. Consequently, we analyzed eight different
matching methodologies’ to examine if the results were sensitive to the specific matching
processes. We also compared these results with a t-test and an OLS regression with the
same variables as the ones used in the matching process plus a treatment binary variable.
A summary of the main results comparing the matching methodologies can be found in
appendices 2.1. and 2.2. In general, we found that the results are consistent across
methodologies, and the only differences were the significance level for some variables,
and small magnitude changes. Therefore, we would focus our discussion on the results
obtained using the kernel biweight methodology, which shows better-adjusted distribu-
tion after matching. The graphs of the distribution adjusted after the matching process
are in Appendix 3.

The estimation of the propensity score matching average treatment effect on the
treated utilizing the kernel biweight approach is given by:

PSM —kernel biweight 1 biweight
TATT -1 E (Vi) — E , wij (v))
ieD=1 jeD=0

The average impact is calculated as the difference between the objective variable of an
individual of the treatment group,Y;, and the weighted average of the objective in all the
control group Y;. I is the number of individuals in the treatment group and the weights of
each observation are given by:

Pi(X)—Pi(X)
biweight G ( : h )
W, =

ij ZK P G((P"(X)}I’P’(X))

Where G(-) is the kernel biweight functionK () = 12 (1 — u?)’, his the bandwidth and K
is the number of individuals in the control group.

4.2. Estimating the impact of maternity on job quality

The propensity score matching estimation allow us to study how childbirth affects
a dimension of labor engagement, but only one at a time. However, this approach is
unable to indicate if these multidimensional effects occur simultaneously, or in general,

5The following matching processes were examined: one to one matching, nearest neighborhood matching, radius
matching, normal kernel matching, biweight kernel matching, epan kernel matching, uniform kernel matching and
tricube kernel matching.
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different individuals are impacted differently, and they are only affected in one (or very
few) dimension(s). This distinction is important, because if the effects are compounded,
the overall impact of maternity is larger than the results indicated by one dimension in
particular. Therefore, we turn our attention to methodologies capturing multidimen-
sional effects on the labor market.

Historically, labor market analyses have focused on wages and participation, and the
idea of job quality in the academic literature was dominated by the notion of earnings.
However, during the last three decades, the concept of job quality has been broadened to
include more labor outcomes. In particular, new definitions of job quality include dimen-
sions that could affect a wider perspective of well-being (Brown et al., 2007). Despite the
lack of consensus, the most common dimensions used to evaluate the quality of a job are
wages, contractual status, tenure, work hours, and social protections (Piasna et al., 2019).

One of the main challenges for researchers and institutions that study job quality has
been collecting a group of key indicators that could summarize this issue. Under the
“Decent Work” agenda, the International Labor Organization (2013) has defined 52
“Decent Work Indicators” that include job conditions and socioeconomics variables. On
the other side, the European Union has built a synthetic index of job quality that includes
dimensions such as wages, labor flexibility, work-life balance, working conditions and
security, skills and career development and unionized work (Leschke & Watt, 2014). It is
important to note that both approaches have been used in macro-national contexts.

In terms of how to measure the job quality of workers, the academic literature has
explored multiple approaches, ranging from studies that only account for an intrinsically
objective aspects of job quality to research exploring the workers’ subjective perceptions.
Notable contributions along these lines are the proposal by Korner and Emese (2009),
Green et al. (2013), and Sehnbruch et al. (2020). We use the index proposed by
Sehnbruch et al. because of its properties, which we discuss in the following section.

4.2.1. Quality of employment index

The Quality of Employment (QoE) index (Sehnbruch et al., 2020) is an adaptation of the
Alkire and Foster (2011) indicators. Following the Sen (1992) principles, the dimensions
considered for its construction are worker’s wage, job stability and employment condi-
tions. The last two dimensions are divided into two sub-dimensions each: occupational
status, tenure, social security affiliation, and excessive working hours. The QoE can take
values between 0 and 1, where 0 indicates that the individual is not deprived in any
dimension, and 1 indicates that the individual is deprived in all dimensions and sub-
dimensions. Each dimension and sub-dimension have the same value, 1/3 and 1/6
respectively. The equation will be:

1 1 1 1
QoE = 3 Labor_income + o Occupational_Status + r Tenure + r Social_Security

1 . .
+ o Excessive_working_hours

Therefore, the intensity of the deprivation will depend on the number of deprived
dimensions, and the cut-off for considering one individual deprived of the quality of
employment is 1/3. This means it is necessary to be deprived in at least one dimension
and at least one additional sub-dimension to be considered deprived of quality
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employment. Table 3 shows the different dimensions, sub-dimension weights and vari-
ables used in our case. One of the main advantages of the QoE index over other labor
market indicators is that it is measured at individual level. At the same time, a concise
indicator can be used for policy. An individual level indicator allows for comparisons
across populations, and across space and time. At the same time allows to study if
a particular dimension is inducing the change in the overall indicator.

There are numerous papers studying and providing evidence about job conditions for
different groups, sectors or regions. However, the majority of these papers focus on
pecuniary or non-pecuniary labor conditions, without proving a more comprehensive
analysis of the differences. Fabry et al. (2022) and Apablaza et al. (2021) are part of a more
recent literature using an index to study the multidimensional differences across jobs.
Fabry et al. study how global food value chains have influenced heterogeneously the job
conditions of groups of workers, such as female, young and immigrants. Apablaza et al.
study how the overall quality of employment varies across the territory.

4.2.2. Labor force sample selection

One of the main challenges of studying the changes in job quality due to parenthood is that
labor participation is one of the dimensions affected by the birth of a child. Therefore, in
some cases we do not observe individuals participating in the labor market after childbirth.
We can observe labor market participation for every individual, but changes in QoE are
only observable for individuals that are working both before and after childbirth. We solve
the bias of this non-random selection using a two-step Heckman estimation model.

We constructed an unbalanced panel of 2,020 women and 1,923 men that were
surveyed in at least two of the years that the instrument was fielded. Thus, for each
individual in the sample, we calculate the QoE in both periods, and we examine factors
that may explain the change in the QoE. In particular, we examine if the birth of a child
between the first and second period affects QoE.

The first step consists of estimating a selection model using a probit estimator, with
participation in the labor market as the binary outcome variable. For this model, we
utilize commonly used variables in the literature that determine labor market participa-
tion in our sample. In our case, these variables are having children at any given moment
of time, having a partner, years of education and years of work experience. From the
residuals of this estimation, we generate a vector of inverse Mills ratios, which are
interpreted as the estimated expected errors.

Table 3. Dimensions, weights and variables used in the QoE Index calculation.

Dimensions Labor Income Employment Stability Employment Conditions
Indicator Job income (1/3)  Occupational Tenure (1/6) Social security Excessive
status (1/6) (1/6) working
hours (1/6)
Deprivation Less than 6 basic  No contract Employed less No affiliation to More than 45
(Cut-off) food baskets or self- than 3 years in pension fund hrs per week
a month using employed current scheme
data from the occupation; (compulsory in
Chilean Ministry Individuals Chile)
of Social between 18 and
Development 24 years are not
considered

deprived in this
indicator
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In the second step, a binary variable that indicates the increase of the deprivation in
the QoE index is regressed on a vector of explanatory variables and the inverse Mills ratio
vector, by a maximum likelihood estimator. Hence, since this increase in QoE depriva-
tion is only observed for individual participating in the labor market, the second stage
regression will return the estimation including the expected error as another covariate,
eliminating the part of the error term that is correlated with the dependent variable.

5. Results

Table 4 shows the results of average treatment effect on the treated using the kernel
biweight matching process for men and women. Results indicate that women with
children are 11.9% less likely than women without children to participate in the labor
force and 11.7% less likely to work, both with a 1% significance. Women with children
are also 13.4% less likely to have a permanent job and 13.8% more likely to work in a firm
with more than 200 employees. In contrast, for men, we observe no significant differ-
ences in any labor outcome, indicating that there are no differences between men with
children and men without children. These results suggest that there are differences in
participation and employment between women with and without children, and no
difference between men. Blau and Kahn (2017) show that human capital variables are
an important determinant of both labor participation and employment and that educa-
tional attainment is the most important. Thus, we estimate the effect of parenthood for
men and women using subsamples classified by educational level. An individual is
classified as being more educated if they reported, on the EPS survey, having more
than 12 years of education, while an individual with 12 years of education or less is
classified as being less educated.

Table 5 shows the results of more and less educated men and women. More
educated mothers are 12.7% less likely to participate in the labor market than more
educated childless women, but there are no significant differences between both
groups in the likelihood of being employed. That is, conditional on participating,

Table 4. Average treatment effects on the treated, Kernel Biweight.

Women Men
Variables ATET SE ATET SE
LFP —0.119*** (0.042) -0.012 (0.021)
works =1 —0.117%** (0.04) 0.005 (0.026)
Weekly hours worked —3.545** (1.4) -0.277 (1.002)
Day job -0.01 (0.042) 0.032 (0.035)
Union job 0.042 (0.035) —-0.003 (0.28)
Contractual status -0.077* (0.044) 0.007 (0.035)
Permanent job —0.134%** (0.04) —-0.017 (0.016)
Health care, social security (coverage) -0.014 (0.051) -0.015 (0.034)
Public sector job —-0.026 (0.031) 0.0101 (0.016)
Self-employed/employer 0.058* (0.032) 0.004 (0.03)
Small firm (<9 empl.) —0.099* (0.058) —0.003 (0.052)
Medium firm (10-199 empl.) —0.070 (0.071) —0.065 (0.06)
Large firm (=200 empl.) 0.138** (0.064) 0.027 (0.053)
Wage —5.55 (3.97) 7.73 (9.32)
Wage ($/hour) 164.07 (295.8) 356.8 (564.6)
Full-time Job —0.024 (0.026) 0.009 (0.014)
N 2913 3122
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Table 5. Average treatment effects on the treated for men and women by educational level, Kernel
Biweight.

More Educated Less Educated More Educated  Less Educated
Women Women Men Men

Variables ATET SE ATET SE ATET SE ATET SE
LFP -0.127**  (0.66) —0.087* (0.056) 0.029 (0.066) 0.018 (0.022)
works =1 —-0.024 (0.07) —0.094*  (0.051) —0.005 (0.07)  0.0004 (0.029)
Weekly hours worked —6.13%**  (2.15) —3.56** (1.84) 382 (2.84) -0.832 (1.06)
Day job —0.065 (0.073) -0.041 (0.054) 0.13 (0.088) 0.029 (0.04)
Union job 0.044 (0.078) 0.063 (0.04) -0.075 (0.078) —0.0003 (0.031)
Contractual status -0.043 (0.073) -0.028 (0.054) —0.047 (0.075) 0.011 (0.04)
Permanent job —0.123** (0.058) —0.144*** (0.053) 0.017 (0.045) -0.015 (0.018)
Health care, social security (coverage)  0.041 (0.071) 0.052 (0.07) -0.05 (0.07) 0.0008 (0.039)
Public sector -0.1 (0.063) —0.005 (0.035) 0.01 (0.06) 0.018 (0.017)
Self-employed/employer 0.042 (0.054) 0.057 (0.04) 0.038 (0.064) —0.006 (0.034)
Small firm (<9 empl.) —0.082 (0.121) —0.139**  (0.068) —0.022 (0.098) —0.007 (0.061)
Medium firm (10-199 empl.) -0.134 (0.14) —0.007 (0.86) —0.105 (0.134) —0.056 (0.069)
Large firm (=200 empl.) 0.003 (0.012) 0.192**  (0.077) 0.119 (0.128) 0.03 (0.06)
Wage 2.29 (9.34) 0.454 (3.37)  29.7 (55.01) 4.22 (2.58)
Wage ($/hour) 469.4 (591.85)  238.05 (350.3) 997.7 (4005) 2239 (159.9)
Full-time Job 0.007 (0.045) -0.03 (0.031) 0.004 (0.04) 0.011  (0.016)
N 595 2318 516 2606

employment is not impacted by motherhood for more educated women. A slightly
different effect is observed for less educated women. In this case, the difference on
participation and employment between women with and without children are both
statistically significant and indicate that mothers are 8.7% less likely to participate in
the labor force and 9.4% less likely to work. Thus, motherhood also affects women
engaged in the labor market. Moreover, less educated mothers are 14.4% less likely to
have a permanent job than less educated childless women, but this effect is only
12.3% for more educated mothers.

Our results indicate that motherhood affects the type of firm that less educated women
work for. For instance, less educated childless women are more likely to work in small firms
(less than 9 employees) but less educated mothers are more likely to work in large firms (more
than 200 employees). As expected, there are no differences between fathers and childless men
for all educational levels. Therefore, the impact of parenthood is only observed in women and
is relatively stronger for less educated mothers. Childbirth affects female labor participation,
employment, hours worked, job permanency, and the type of firm that mothers work for.

In the next set of results, we use a job quality index to encompass all the dimensions
affected by parenthood. Moreover, our previous results indicate that educational attain-
ment may play an important role on how maternity affects the quality of employment.
Table 6 and Table 7 present the results of the estimation using the QoE index separately for
more and less educated men and women. It is important to note that since we are
estimating the change of a job quality deprivation index, a positive estimator indicates
that job quality deprivation increased after childbirth, whereas a negative estimator indi-
cates that job quality deprivation decreased after childbirth. At the same time, the index
takes values between 0 and 1. The results show that job quality deprivation only increased
for less educated women with children, whereas for more educated women with children
and men there are no statistical significance changes in QoE. Moreover, in Table 6, the
coefficient of 0.309 associated with childbirth for all women and 0.334 for less educated
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Table 6. Likelihood of increasing job quality deprivation, women's sample — marginal effects.
m @ ®3)

VARIABLES All Women More Educated Women Less Educated Women

Has a Child 0.309%** —0.453 0.334%**
(0.114) (0.362) (0.122)

Observations 1,758 216 1,542

Inverse Mills Ratio 0.388 -0.719 0.427

Wald Stat 90.93 39.79 86.19

Standard errors in parentheses. It also includes binary variables for profession and industry, age of youngest child,
having a partner, if job is permanent, contractual status, hours worked and age of individual.
**¥p <.01, **p <.05, *p < 0.1.

Table 7. Likelihood of increasing job quality deprivation, men’s sample — marginal

effects.
(1) (2 @3)

VARIABLES All Men More Educated Men Less Educated Men
Has a Child 0.107 0.161 0.115

(0.103) (0.227) (0.110)
Observations 1,152 141 1,011
Inverse Mills Ratio 0.206 0.474 0.207
Wald Stat 132.2 40.44 123.1

Standard errors in parentheses. It also includes binary variables for profession and industry, age of
youngest child, having a partner, if job is permanent, contractual status, hours worked and age of
individual.

**¥p <.01, **p <.05, *p < 0.1.

women indicates that having a child increases the QoE by 0.3, which is roughly 1/3. We will
discuss the importance of this coefficient at the end of this section.

Estimating the model by gender may generate an additional bias due to the different
distribution of QoE across genders. Thus, changes in QoE among men are not necessarily
comparable to changes in QoE among women. Therefore, we estimate the Heckman model
for the entire sample and for the educational attainment subsamples, but without splitting
the sample by gender. We add an interaction terms to capture the overall effect of having
a child and the specific effect of having a child for women. As expected, the results presented
in Table 8 indicate that having a child produces a drop in job quality, and this effect is
stronger for women. Interestingly, these results are mainly driven by the sample of less
educated women and are very consistent with the results presented in Table 6 and Table 7.

Using an index to describe the overall effect of maternity on the quality of employ-
ment allow us to illustrate the severity of the change in labor market engagement that
childbirth produces. Not only the use of an index allow us to capture the multidimen-
sional effect of maternity in labor engagement, but also allow us to create equivalencies.
We transform the observed drop in QoE, which was approximately 1/3, into an equiva-
lent drop in one specific dimension (or sub-dimension) to better understand the magni-
tude of the impact of maternity. In other words, after the estimation of the overall effect
of maternity in several labor engagement dimensions, we calculate the change in one
dimension that would produce an equivalent change in the QoE. In this way, we can
illustrate that the compounding effect is significantly higher than the estimation of
a single dimension using methodologies such as the propensity score matching. For
instance, the observed drop in QoE for less educated mothers is equivalent to no longer
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Table 8. Likelihood of increasing job quality deprivation, all sample — marginal effects.

M ) ®3)
All Men and More Educated Men and Less Educated Men and
VARIABLES women Women Women
Has a Child 0.247%** —0.142 0.257***
(0.0745) (0.211) (0.0787)
Has a child and Woman (interaction 0.108* 0.140 0.118*
term) (0.0608) (0.150) (0.0670)
Observations 2,910 357 2,553
Inverse Mills Ratio 0.350 —0.0607 0.352
Wald Stat 208.2 36.58 199.5

Standard errors in parentheses. It also includes binary variables for profession and industry, age of youngest child, having
a partner, if job is permanent, contractual status, hours worked and age of individual.
***p <.01, **p <.05, *p < 0.1.

being hired under contract (or to start working informally), and simultaneously ceasing
to contribute to the individual pension account.® For single mothers, the drop in QoE is
equivalent to a reduction in wages that would put the family below the poverty line.”

6. Conclusions

One of the difficulties of measuring the impact of childbirth on the labor outcomes of mothers
is its multidimensionality. The literature has documented changes in labor force participation,
wages, hours worked, type of contract and type of firms where mothers work after the birth of
their first child. In this paper, we use Chilean data to present evidence of these changes using
a propensity score matching procedure to compare labor outcomes of individuals with and
without children. The propensity score matching allows us to estimate the impacts of child-
birth on various labor outcomes. We show that having a child changes labor force participa-
tion, employment, hours worked, wages, the type of labor relationship (hired under contract
or self-employed) and firm size for women. We found that the effects are especially important
for less educated mothers and implicate an overall change in labor engagement.

However, these methodologies focus on identifying the effect of childbirth on a specific
dimension, but it can be the case that childbirth is affecting several dimensions simulta-
neously. We propose to use a Quality of Employment index to study the overall effect of
childbirth on labor engagement. In this way, we measure how maternity may affect all the
dimensions concurrently. We found a significant drop in quality, or as is defined by the index,
a significant increase in quality of employment deprivation. The drop in quality of employ-
ment is more pronounced for less educated mothers, about a 33% of the index. To con-
textualize this drop, we present equivalent drops in the index caused by a one-dimensional
change. Thus, our results indicate that, for women, having a child is equivalent to no longer
being hired under contract (or start working informally), and simultaneously ceasing con-
tributions to the individual pension account. For single mothers, the drop in QoE is equivalent
to a reduction in wages that would put the family below the poverty line. These equivalencies
highlight the importance of understand the child penalty as a multidimensional effect on labor
engagement.

®In Chile, the pension system works through contributions to a personal pension account.
"This interpretation is only valid for single mothers because the poverty line is defined as income per capita within
a household. Therefore, for non-single mothers we must account for the partner’s income.
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Appendix 2

PSM method: ATET

PSM method: ATET Nearest Neighbour (k>1)
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