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Abstract

This study examines how first childbirth affects the labour market outcomes of women and men in
Indonesia. Drawing on Indonesia Family Life Survey (IFLS) longitudinal data and an event-study
framework, the analysis traces how parents’ labour market outcomes evolve around first childbirth. A
staggered difference-in-differences (DiD) design estimates the event-time-specific effects by comparing
new parents with individuals who have not yet become parents, while conditioning on pre-birth
characteristics. The event study plots a large and persistent child penalty starting in year 2 for mothers but
a muted effect on fathers. In the staggered DiD results, mothers experience sharp declines in formality and
in the intensive earnings margin. In urban areas, penalties for mothers start later but persist, whereas in
rural areas mothers appear better able to stabilize their labour market outcomes. By contrast, rural fathers
gradually experience modest increases in formal employment and earnings, reinforcing gendered

specialisation within households.
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1 Introduction

Despite notable progress in women’s educational attainment—now approaching that of men (Klasen, 2025; Schwab et
al., 2017; Kunze, 2017)—and in their political representation (Aspinall et al., 2021), the magnitude and persistence of
child penalties in low- and middle-income countries remain poorly understood. Much of the existing literature (Kleven
et al., 2019; Zhou et al., 2022; Zhang et al., 2024; Cortés and Pan, 2023; Coran et al., n.d.) examines high-income
settings, where employed mothers benefit from more extensive institutional support through measures such as parental
leave and subsidized childcare. By contrast, developing countries typically confront greater challenges due to weaker

social protection systems, a larger share of informal employment, and deeply rooted gender norms.



Child penalties denote the long-run decline in mothers’ earnings and employment prospects following childbirth
(Klasen, 2025), whereas fathers may, in some cases, gain a child-related premium in labour market outcomes if intra-
household specialization leads to stronger incentives for investing in the husband’s career (Becker, 1981). Indonesia
offers a particularly compelling case, given its persistently low and stagnant female labour force participation (Cameron
et al., 2019) despite sustained economic growth. This pattern is further shaped by widespread informal employment
(Rothenberg et al., 2016) and powerful family expectations surrounding domestic work and caregiving (Kercheval et
al., 2012). The extended family, which is frequently called upon to provide childcare (Andrina and Kusumandari,
2022), may simultaneously mitigate some constraints while also reinforcing the very dynamics that generate child
penalties.

In this research, we utilize the established methodologies outlined in Kleven et al. (2024) and AguilarGomez et al.
(2026) to describe outcome dynamics around the first birth. Using an event-study framework applied to longitudinal
data from the Indonesia Family Life Survey (IFLS), we analyze earnings, labour force participation, and formality as
the primary outcome variables. Unlike previous studies (Kleven et al., 2019; Lebedinski et al., 2023; Kleven et al.,
2024; Zhou et al., 2022; Zhang et al., 2024; Cort’es and Pan, 2023; Coran et al., n.d.), our research addresses the
ambiguous potential counterfactual by considering the two potential biases between the forbidden comparisons and
contamination or anticipation bias by Staggered Difference-in Differences (DiD) method. This approach enables us to
observe individuals and couples over several years both before and after the birth of their first child, while controlling
the initial or pre-birth characteristics to obtain comparable groups of treatment and control. Two comparison groups
are being considered in this study. First, the not-yet treated parents whom become parents later. Second, the never
treated or childless couples whom observed as couples that never have children during time of observation.

Moreover, this study follows Kleven et al. (2019) uses a calendar-year framework, in which treatment timing is
defined by the calendar year of first birth and event time is indexed to calendar time. This design makes it possible to
explicitly incorporate year-specific shocks, macroeconomic conditions, and institutional developments that may jointly
influence fertility choices and labour market outcomes. In contrast, the prior study by Fajardo-Gonzalez et al. (2024),
which also examined the parenthood penalty in Indonesia, uses an age-based event-time framework, in which treatment
timing is defined by an individual’s age at first birth and outcomes are compared among individuals observed at the
same age.

Although marriage is an important life transition, this article focus on childbearing because the first birth directly
changes time constraints and caregiving responsibilities, which theory and evidence suggest are the primary drivers of
persistent gender gaps in labour outcomes (Kleven et al., 2024). In addition, marriage and first birth often occur close
in time, making marriage-based estimates more susceptible to confounding by fertility-related changes (Killewald,

2013).



Our baseline analysis describes that mothers significantly drop their labour supply while men gain a little benefits
after the birth of their first child. Even though women’s earnings and career trajectories have positive values prior to
this event. By employing event study following Kleven et al. (2019) on parents sample, on average, women experience
a reduction in extensive earnings by approximately 50 percent following childbirth, in comparison to the baseline
period. This gap arises from two main sources: firstly, there is an 6 percentage point decrease in women’s labour force
participation rate; secondly, there is a 5 percent decrease in the likelihood of holding formal employment. Indonesia
shows different results with previous studies (Kleven et al., 2024; Kleven et al., 2019; Cort’es and Pan, 2023; Zhang
et al., 2024; Lebedinski et al., 2023; Coran et al., n.d.) when child penalty directly drop since year 0. In contrast,
Indonesian mothers tend to delay the negative effect of giving birth up to two years and they are observable for all
labour outcomes.

Nevertheless, the event-study analysis only illustrates the dynamic effects of childbirth on mothers’ and fathers’
labour market outcomes. Staggered DiD is applied by comparing parents with appropriate control groups. Relative to
not-yet parents, some indications of a fatherhood premium appear, although the slight and gradual improvements in
fathers’ labour market outcomes are insignificant. In contrast, motherhood is associated with a marked decline in
women’s labour supply. From the second year after childbirth onward, women’s probability of labour force
participation falls by up to 5 percentage points, their likelihood of having a formal job drops by around 5 percentage
points, and their log earnings decline by about 50 percent for unconditional log earnings and nearly 100 percent for
conditional log earnings.

Importantly, the penalty delays are emerged in our main analysis. The child penalty start emerge at year 1 and year
2, instead of the year of the first child birth. This findings are different with previous studies (Kleven et al., 2019;
Cort’es and Pan, 2023; Melentyeva and Riedel, 2025) that the penalty pronounced since year 0. When the analysis is
split by urban and rural residence, earnings delays emerge only in urban areas. Urban women defer the negative
earnings impact of childbirth for up to two years, after which their earnings continue to decline, while men experience
substantial wage gains after seven years. In rural areas, however, such delayed penalties for mothers are not observed.
This contrast suggests that differences in childcare arrangements and labour market environments shape the magnitude
of the child penalty.

The delayed onset of child penalties among urban mothers likely reflects an initial adjustment period in which
women remain formally attached to their pre-birth jobs, supported by maternity leave (Albanesi et al., 2023) as well as
benefits and job protection (Lalive et al., 2011; Setyonaluri et al., 2023). Over time, however, rigid work rules and
procedure (Glass, 1998), commuting costs (Le Barbanchon et al., 2020), and limited childcare service in urban labour
markets (O’Donnell et al., 2022) make the combination of full time employment and caregiving increasingly difficult,

leading to sustained reductions in labour supply and formality. By contrast, rural mothers exit the labour market more



quickly but also return earlier, consistent with more flexible and easily re-entered employment opportunities and
stronger extended family support (Cameron et al., 2017).

This study offers three primary contributions to the existing literature. First, in contrast to Kleven et al. (2019), this
study employs a modern Difference-in-Differences (DiD) approach to construct a more appropriate control group for
comparison. Second, compared to Fajardo-Gonzalez et al. (2024), this study examines a broader set of labour market
outcomes—namely formality, earnings at the extensive margin, and earnings at the intensive margin—to better capture
the magnitude of the child penalty. Finally, in terms of empirical specification, this study adopts a calendar-year
framework, which more effectively controls for prevailing labour market conditions, rather than the age-based
specification used inFajardo-Gonzalez et al. (2024).

The rest of this study is structured as follows: Part 2 explain the literature review on child penalty and gender labour
outcomes. Part 3 discusses the data and measurement. Part 4 outlines the empirical strategy.

Part 5 presents the results and robustness checks, and Part 6 concludes with policy implications.

2 Literature Review

2.1 Child Penalty in Developed and Developing Countries

The arrival of a first child often signifies a major shift in women’s careers. Significant ”child penalties” refer to ongoing
reductions in mothers’ earnings and employment compared to men and childless women (Klasen, 2025; Angelov and
Lindahl, 2016; Costa Dias et al., 2020; De Quinto et al., 2021). The child penalty has been extensively examined in
developed countries, typically using the event-study framework introduced by Kleven et al. (2019). For example,
Angelov and Lindahl (2016) analyze Sweden, Zhang et al. (2024) and Zhou et al. (2022) focus on China, Hwang and
Yoo (2025) study South Korea, Lebedinski et al. (2023) investigates Russia, while Coran et al. (n.d.) examines
Denmark and Cort’es and Pan (2023) the United States. The findings indicate striking similarities in how children
affect overall labour outcomes, yet they also show large differences in the size of these effects for mothers and fathers.
While becoming a parent for the first time has virtually no impact on fathers in any of the countries studied, it is linked
to an immediate, steep, and lasting decline in mothers’ labour outcomes.

Some extended analyses support a causal reading of these event-study results. Lundborg et al. (2017) uses an
instrumental variables approach that exploits variation in in vitro fertilization (IVF) treatment among childless women
in Denmark to identify the causal impact of having children on subsequent career outcomes. They find that women
who successfully conceive via IVF experience persistently lower earnings as a consequence of motherhood.

Complementary evidence from Melentyeva and Riedel (2025), who apply a Stacked DiD design and account for



heterogeneity in mothers’ age at first birth, indicates substantially larger post-childbirth earnings losses of around 20
percent.

In developing countries, some research has been discussed the child penalty. A summary of this evidence can be
found in Agu“ero et al. (2012), which uses an instrumental variable infecundity shock to study wage penalty in 21
developing countries. In the sample, the typical woman earns $2.70 per day (in 2006 constant dollars). Each extra child
is linked to a reduction of $0.48 in daily earnings, which shrinks to $0.16 once they account for differences in location,
age, education, and marital status. In Latin America, Villanueva and Lin (2020) found mothers earn less after childbirth
that ranging from 12 percent in Brazil to 21 percent in Chile. In Indonesia, Fajardo-Gonzalez et al. (2024) utilizes
Indonesia Family Life Survey (IFLS) data and Staggered Difference-in Differences to estimate the impact of childbirth
on parent’s working status. Both of fathers and mothers experience drop of their working status probabilities by
unconditional parallel pre-trend assumption. Almost 17 percentage point decline experience by mother in the
probability of having job after giving a birth.

Bertrand (2020) explains the mechanism of motherhood penalty. Many mothers reduce their work hours, take
extended career breaks, or exit the workforce entirely after having a child. Furthermore, finding affordable and high-
quality childcare can be difficult, making it even harder for women to remain in the workforce or advance in their
careers. Not only reducing the intensity of working, the hourly earnings also decline following to motherhood. Many
new mothers switch from private sector to public sector employment in search of more flexibility (Mas and Pallais,
2017) These structural, cultural, and institutional elements collectively create ongoing barriers to women’s career
progression, restricting their chances to assume leadership roles or enhance their economic status after becoming
mothers (Zhou et al., 2022).

Different with mothers, fathers may benefit from positive labour market outcomes in the form of a child-related
wage premium when intra-household specialization directs incentives toward prioritizing the husband’s career
advancement (Becker, 1981). Early caregiving arrangements can become entrenched over time as mothers repeatedly
assume these responsibilities and are increasingly perceived as the most efficient caregivers (Bianchi, 2011; Coltrane,
2000).Goldin et al. (2022) identify a “fatherhood premium” that is larger in occupations requiring long working hours,
suggesting productivity gains resulting from a stronger focus on market work. As with the child penalty, the fatherhood
premium remains underexplored in developingcountry contexts where most research emphasizes the gender gap in
labour outcomes between men and women. This study instead investigates in greater detail the magnitude of the penalty

borne by mothers and the corresponding premium accrued by fathers.



2.2 Gendered Labour Market Outcomes in Indonesia

Indonesia has experienced persistently low female labour force participation (LFP) for decades (Cameron et al., 2019).
Female LFP has hovered below that of men for over 17 years. In 2024, 56.42% of women participated in the labour
force compared to 84.66% of men (Indonesia Statistics Agency, 2025). In Indonesia, increased educational
opportunities for girls, reduced rates of early marriage, and lower fertility have not led to changes in women’s labour
force participation in the same way they have in other countries (O’Donnell et al., 2022). Therefore, on average, women
earn about 23% less than men (ILO and UN Women, 2020).

Several factors related to gender disparities in labour market outcomes can be traced to individual, household, or
broader national factors. Cameron et al. (2019) identified three main drivers of female labour participation: (1)
educational achievement, especially influenced by parents’ experiences—mothers’ careers often inspire daughters; (2)
marital status—married women are less likely to work because household duties mainly fall to them, reducing their
paid working hours; and (3) having children, which greatly decreases women'’s participation. This highlights the need
for accessible childcare, from relatives or formal services, to support women’s employment (Schaner and Das, 2016).

Indonesia’s labour market is characterized by high levels of female employment in the informal sector and limited
institutional support for working parents. Cameron et al. (2017) shows that, within the formal sector, women at the
lower end of the wage distribution face a substantially larger gender wage gap compared to women in higher-paying
positions. In the informal sector, where most women are employed, the gender wage gap is wide and remains relatively
constant across workers. Sectoral segregation was evident in 2007, and the service, trade, and retail sectors have since
expanded, with women increasing their share of employment in these areas (Cameron et al., 2017). Despite this, the
labour market remains unsupportive of mothers. Maternity leave lasts only three months and mostly covers women in
formal employment (Republic of Indonesia Law Number 13 of 2003 (n.d.)), while affordable public childcare is scarce.
In rural areas, extended families frequently step in to provide childcare, partly mitigating these constraints. In contrast,
in urban areas, the nuclear family typically assumes primary caregiving responsibilities, often leading women to leave
the labour force after childbirth (D. Nafi, 2024).

Research on women and employment in Indonesia finds that family responsibilities are the primary reason for
women’s low rates of economic participation (Widarti, 1998; Feridhanusetyawan and Aswicahyono, 2001; Schaner
and Das, 2016; Cameron et al., 2019). Women’s familial roles have been socially framed through the ideology of kodrat
(biological/natural disposition), promoted under the New Order regime (Setyonaluri et al., 2021). Within this ideology,
the state defines women primarily as child-bearers who are responsible for caring for the family and children
(Kercheval et al., 2012). This framing is reflected also in the 1974 Indonesian Marriage Law, which designates men as

the heads of families and women as their supporters. Such a framework arguably releases women from the formal



obligation to provide financial support and places the breadwinner role squarely on men (Utomo, 2012; Setyonaluri et
al., 2021).

Taken together, these conditions make Indonesia a particularly relevant context for investigating how becoming
parents, especially mothers, influences Indonesian workers’ labour outcomes. This study makes three main
contributions to the existing literature. First, comparing to Kleven et al. (2019), a modern DiD method is applied to
have a better control group to compare with. Second, this study uses more labour outcomes (formality, extensive
margins earnings, and intensive margin earnings) to identify the child penalty compare to Fajardo-Gonzalez et al.
(2024). In empirical specification, this study using calendar-year specifications, which better account for prevailing

labour market conditions rather than age-based specification that used in Fajardo-Gonzalez et al. (2024).

3 Data

3.1 Data and Sample Selection

This study uses data from the Indonesia Family Life Survey (IFLS), which covers 83% of the Indonesian population
(RAND, 2009). Relying on the labour module and its retrospective questions spanning the years 1988 to 2014, the
samples are restricted in 15 to 45 years old, individual-years observations and consist of married individuals from
heterosexual couples. Data collected over 26 years by combining retrospective questions with an unbalanced panel
comprising 106,629 mother—years and 77,246 father—years. We omitted from our sample all individuals who had

already become parents before their first interview in the IFLS.

3.2 Variables and Measurements

Outcome Variables labour market outcomes are captured using three main variables: individual monthly log earnings,
labour force participation, and job formality. Earnings are calculated by adding log wage income to log self-
employment income, and include both agricultural activities (such as farming, fishing, gardening, and livestock) and
non-agricultural work. In addition, log earnings are defined both conditional and unconditional on employment status.
This distinction can be used to identify the effects of childbirth on the extensive and intensive margins.

33 Descriptive Statistics

Table 1 presents the average characteristics of parents compared with all couples in the IFLS aged 15 to 45. Column
(1) reports women’s characteristics and column (ii) men’s, while column (iii) focuses on mothers and column (iv) on
fathers. Overall, married women earn about one-third less than married men. On average, women’s Labour Force
Participation (LFP) and likelihood of working in the formal sector are lower than those of men. When comparing

mothers specifically to all women, certain indicators are slightly lower for mothers. These include female formality



(0.16 for mothers vs. 0.17 for all women), years of schooling (7.45 for mothers vs. 8.00 for women overall), and
individual earnings (189,324 Rupiah for mothers vs. 209,731 Rupiah for women).

For husbands, a comparable pattern holds: fathers exhibit a somewhat higher labour force participation rate (0.83)
than men overall (0.78) and a modestly greater share of formal employment (0.40 for fathers vs. 0.38 in the full married
male sample). However, in most other dimensions, the full sample tends to display more favorable characteristics than
fathers. The data further indicate that parents are more likely to live in rural areas, while the full sample is more
concentrated in urban locations. Fathers earn less on average, with an income of 574,463 Rupiah, compared to 734,586
Rupiah for the overall male sample. In terms of education, the men in the full sample also have more schooling,
averaging 0.6 additional years compared to the fathers group alone.

Consistent with these patterns, households in the parents group are generally larger than those in the full sample.
This is expected, since the presence of children increases average household size. Larger families in rural areas may
also be linked to cultural preferences for extended family living arrangements or economic conditions in which multiple
generations pool resources. In urban areas, higher housing costs and different lifestyle preferences tend to be associated
with smaller households and a greater share of non-parents. Given the smaller household sizes and higher earnings in

the full sample, household per capita expenditure differs substantially between the all-couples group and the parents-

only group.
Table 1: Summary Statistics
Women Men Mothers Fathers
Individual Earnings (Rupiah per Month) 209731.1 734586.6 189324.2 574463.8
(678873.9)  (1220004) (631415) (1068741)
labour Force Participation 0.45 0.78 0.49 0.83
(0.49) (0.41) (0.49) (0.36)
Formal Jobs (1=yes, 0=no) 0.17 0.38 0.16 0.40
(0.37) (0.48) (0.37) (0.49)
Urban (1=yes, 0=no) 0.51 0.52 0.49 0.49
(0.49) (0.49) (0.49) (0.49)
Age 32.29 34.44 32.92 35.01
(7.45) (6.60) (7.44) (6.60)
Age at First Marriage 20.80 26.23 20.32 24.56
(5.99) (4.82) (5.00) (4.07)
Age of Having First Child 25.03 28.65 25.03 28.65
(6.67) (5.61) (6.67) (5.61)
Years of Schooling 8.00 8.86 7.45 8.26
(4.41) (4.29) (4.35) (4.36)
Household size 4.89 4.85 4.94 4.89
(1.92) (1.93) (1.84) (1.88)
Household Per Capita Expenditures (Rupiah 488907.7 486838 408904.2 382506.2
Monthly)
(660117.8)  (658222.8) (625403) (605286)



Observations 171,304 137,046 106,629 77,246
Note: The table shows the mean and standard deviation (in parentheses). All of the labour market outcomes are
replacing 0 if numbers are missing.

4 Empirical Strategy

The main model 1 is designed to measure the dynamic impact of childbirth on labour market outcomes. This is done
using an event study approach, which tracks how outcomes dynamics before and after the birth of a child without
mixing in the behavior of the childless. The method follows Kleven et al. (2019), allows for a detailed analysis of the
child penalty over time. By following individuals over a period surrounding childbirth, the study can accurately
describe not only the immediate changes but also the longer-term consequences of parenthood on earnings, labour
participation, and employment type. In this baseline model, we only observe parents who had their first child between
ages 15 and 45, and the results are purely descriptive because the analysis does not involve comparison with a
counterfactual. Thus, it is hard to establish the causal inference

from the event study design.
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- - . . Dummy age
Event—time relative to child birth Dummy Year

where Y denotes labour outcomes for individual 7 in year s and at event time z. The model is estimated separately for
women and men g. Child born in a household in individual i at E;.. The parameter of interest is 7 is the coefficients of
a set of indicator variable, excluding j /& -1. This parameter is a burden faced by women or father what the literature
commonly terms the child penalty. We omit the event time dummy at j = —1 as one year before child birth including
mother’s month conceptions as the baseline to measure child penalties. w;is the individual-level fixed effects. If 5 is
negative, child penalty of a mother/father will be compared to their initial condition at j = —1 before the child is born.

The sample is restricted to mothers and fathers in heterosexual couples. By including a complete set of age
dummies, we control non-parametrically for underlying life-cycle trends and by including a full set of yearly date, we
account non-parametrically for time trends such as wage inflation and business cycles and allow them to affect men
and women differently. Standard errors are clustered at the household level. Figure 1 through Figure 4 present the
findings from the event study approach.

However, the combination of event-study and Two Way Fixed Effects (TWFE) has several pitfalls and already
highlighted by Sun and Abraham (2021), De Chaisemartin and D’haultfoeuille (2020), and GoodmanBacon (2021).
They emphasize that effect heterogeneity across time can generate multiple problems in event-study frameworks, which
form the basis for estimating child penalties. One central issue is that of forbidden comparisons, which arise when we

neglect the effects for individuals who have not yet received the treatment, in this context, individuals who have not



yet had a child during the observation window. Forbidden comparisons also occur when individuals who are always
treated are included, namely those who are already parents at the start of the observation period (Melentyeva and
Riedel, 2025).

Second, there is heterogeneity in the characteristics of the treatment effects, which will be absorbed if the estimation
strategy does not account for differences in behaviour between mothers and fathers, as well as across different regional
contexts at the time of childbirth (Bensnes et al., 2023; Melentyeva and Riedel, 2025; Sun and Abraham, 2021). Finally,
there is a risk of contamination that may bias the estimated effects, for instance through anticipation behaviour among
mothers with lower levels of education or higher income (Zhou et al., 2022; Cort’es and Pan, 2023). Consequently,
additional quasi-experimental methods are required to obtain more robust estimates.

For identification, we use a staggered DiD based on ATT(g,¢) that compares parents in cohort g with units that are
not yet treated at time t. This design provides a counterfactual that is better aligned in the life cycle and avoids the
forbidden comparisons that often arise in Two Way Fixed Effect (TWFE) event studies. We are aware of two sources
of bias. First, forbidden comparisons in TWFE can inadvertently use early-treated units as “controls” for later-treated
units, producing spurious pre-trends. Our ATT(g,f) estimator avoids this problem. Second, anticipation and
contamination can occur if households adjust before birth or if future parents dominate the control group. We examine
leads j < 0, apply not-yet-treated units as the primary control.

Related study (Fajardo-Gonzalez et al. (2024)) on the parenthood penalty in Indonesia employ an agebased event-
time framework, in which the timing of treatment g is defined by the individual’s age at first childbirth and outcomes
are compared across individuals at the same age. This life-cycle—oriented approach is well suited to analyze behavioral
adjustments associated with aging into parenthood. This chapter adopts a calendar-year framework following Kleven
et al. (2019), where treatment timing (g) is defined by the year of first childbirth and event time is measured relative to
calendar time. This choice allows the analysis to explicitly account for year-specific shocks, macroeconomic
conditions, and institutional changes that may simultaneously affect fertility decisions and labour market outcomes. To
address potential life-cycle heterogeneity inherent in a calendar-year design, the analysis conditions on pre-birth
characteristics and includes age controls, ensuring comparability across cohorts. Both approaches are complementary,
and the calendar-year framework adopted here is particularly appropriate for a policy-relevant analysis in a setting
characterized by substantial macroeconomic and institutional variation.

The staggered DiD approach relies on two key assumptions. First, the parallel trend assumption that require
individuals who give birth in cohort g and those who have not yet been treated by time ¢ follow parallel trend (Roth et
al., 2023). In the absence of childbirth, future parents and not-yet-parents are assumed to experience the same evolution
in labour market outcomes, conditional on observable characteristics X7'*:

E[Ylt(o) —Y;:-1(0) | gi = g'Xipre] = E[Yw(o) = Y:-1(0) | g; > t:Xipre]
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where Yi#(0) is the potential outcome in the absence childbirth.

In this study, identification relies on a conditional parallel trends assumption, whereby treated and notyet-treated
individuals are compared after conditioning on pre-birth characteristics rather than through statistical trimming or
exclusion of outliers. A key concern is that households entering parenthood may differ systematically from those who
have not yet had children, particularly in terms of pre-birth economic readiness. More financially secure households
may be more likely to transition into parenthood, creating potential selection into fertility. To mitigate this concern, the
analysis conditions on a set of pre-birth household and individual characteristics, denoted by X", including baseline
economic status. These characteristics are fixed or measured prior to childbirth and include years of education, birth
cohort, urban or rural residence, household size, residence in Java versus outside Java, total years of work experience,
and age at marriage. Nevertheless, unobserved differences in fertility preferences, expected future income, or other
unmeasured factors may still affect the estimates.

Second, the method relies on the no anticipation assumption (Melentyeva and Riedel, 2025; Roth et al., 2023). For
all t < g : Yit(0) = Yit childbirth does not affect labour outcomes before it occurs. It implies that LFP, earnings, and
formality do not change in advance of childbirth because of the upcoming birth. We allow the anticipation around k =
-1.

Thus, treatment status D;, on (,f) as follow:

Dy = 1{t =2 g:} 2

Potential outcome is Y;(1) if treated and Y;(0) if not treated. The estimated treatment observed:

Yie = DitY;e (1) + (1 — Dy) Y (0) 3)
Individual average treatment effect, usually denoted as:

ATT (g, t|XF™*) = E[ Y, (1) = Y, (0) | g; = g, t = g, X["° ] )

For relative time dynamics, define k£ = ¢ — g. The average effect at each event time is

ATT (k|XF™®) = E,[ ATT(g,9 + k|X7"™) ] )

Identification relies on cohort-specific conditional parallel trends, comparing parents in cohort g to individuals who
have not yet had children at time ¢. The design allows for heterogeneous and dynamic treatment effects relative to
childbirth and avoids forbidden comparisons inherent in two-way fixed-effects (TWFE) event studies. We assess the
no-anticipation assumption by examining pre-birth event-time coefficients and interpret any deviations as evidence of
selection or pregnancy effects rather than post-treatment bias. Moreover, our strategy does not assume that fertility
timing is fully random or perfectly controlled. Instead, it assumes that, absent childbirth, treated and comparison groups

would have followed parallel trends in labour outcomes after conditioning on fixed effects and baseline characteristics.
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Control Group Choices

At the heart of an event study research design is the selection of a valid control group made up of non-treated
individuals. TWFE event study yields unbiased estimates of treatment effects under three key assumptions, commonly
known as no anticipation, parallel trends, and no variation across cohorts (Sun and Abraham, 2021). The no-anticipation
assumption requires that no individual is influenced by the treatment before the treatment actually occurs. The parallel-
trends assumption requires that the outcome trajectory of the control group represents the counterfactual path that the
treated group would have followed in the absence of treatment. The second assumption is particularly critical for
choosing a control group, as it demands that outcome paths for treatment and control groups are generally comparable
in the untreated state. Last assumption requires that each cohort experiences the same path of treatment effects for
homogeneity to hold. Consequently, the pronounced variation in maternal outcomes across urban and rural settings and
parental cohorts has substantial implications for control group selection, since these differences undermine the
comparability of mothers facing different normative environments across locations and cohorts. In what follows, we
examine the validity of the most common and readily available control groups in light of this heterogeneity in maternal

characteristics.

Never Treated or Childless Couples Using childless women as a control group requires assuming that mothers and
non-mothers are comparable and follow similar trends over time, and that there is no anticipation of not receiving
treatment. Given the endogeneity of fertility choices, these assumptions are unlikely to be satisfied. Lundborg et al.
(2024) exploit the specific context of in vitro fertilization success to estimate the career consequences of childbirth,
conditional on undergoing IVF, and Gallen et al. (2025) use failures of oral contraception to identify the effects of
unplanned pregnancies and childbirth on labour market outcomes. In a broader sample of mothers, however, it is
difficult to disentangle random shocks from selection into fertility. Relying on childless women as the control group
ignores the deliberate choice to remain childless for career-related reasons, whereas Steinhauer (2018) shows that
gender roles, childlessness, and labour market choices are interrelated. In addition, it overlooks heterogeneity among
childless individuals: some actively choose not to have children, while others would have liked to but were unable to.
The outcome paths of childless women who know they will remain childless (e.g., for medical reasons) or explicitly
plan not to have children are therefore unlikely to mirror the counterfactual trajectories that mothers would have

experienced in the absence of children.

Not-yet Treated The not-yet treated are men and women who later having children. In Indonesia, fertility is nearly
universal, and the marriage-to-first-birth interval is relatively short. This uniformity especially the intention and ability
of having children makes this group is cleaner for being a counterfactual. In addition, the not-yet-treated units provide
a counterfactual that is more life-cycle comparable than nevertreated units. This group is used in the dynamic matching
approaches by Fitzenberger et al. (2013) and Fitzenberger and Seidlitz (2023). In contrast with Melentyeva and Riedel

(2025), when the timing of childbirth is correlated with some important characteristics of mothers such as their labour
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market outcomes. In our time observations (1988 to 2014), Indonesian women are unlikely to delay marriage and

having a child (Spagnoletti et al., 2018; Muharomah and Zimmerman, 2025).

Given the large informal sector and urban-rural heterogeneity, we use the parents-only event study to map dynamics,

while the staggered DiD serves as the main empirical strategy. Our main specification uses not-yet-treated units as the

control. As a robustness exercise, we also report estimates that use never-treated units or childless couples.

5 Results
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The figures above follow Equation 1 as a dynamics map of childbirth on parents’ labour outcomes. Figure 1 shows the
labour force participation plots 5 years before childbirth to 7 years after childbirth. The Figure 2 plots the probability of
working in formal jobs and Figure 3 pictures the monthly individual log earnings on unconditional employment status.
The last figure, Figure 4 shows monthly log earnings if they are working or conditional on employment status. The blue
line represents the men and red line for women.

Mothers experience a significant decline in employment probability, decreasing by roughly 6 percentage points
from the second year after birth onward. This reduced likelihood of employment persists at least through the seventh

year post-birth. The drops on all labour outcomes appear since year 2, indicating that mother delaying their status on
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their labour outcomes. These findings are different with previous literature (Kleven et al., 2019) that directly reduce
since the mothers give a birth.

Fathers, by contrast, exhibit 2 to 4 percentage points positive change employment rates during the same period. The
pattern is much the same when focusing specifically on formal employment: mothers’ probability of holding a formal
job drops by about 2 to 5 percentage points relative to their pre-birth baseline, beginning in year (0) and continuing
through year (+7). In contrast, fathers see an improvement in formal job participation, rising by approximately 4 to 7
percentage points after the child’s birth.

When examining log earnings, there are changes for either mothers or fathers before the birth, suggesting pre-
existing trends. In the year 2 mothers’ earnings drop for about 40 percent below and subsequently decline to 60 percent
compared to the pre-birth baseline. While males report insignificant but have positive plot
after childbirth.

The findings suggest that in Indonesia, mothers have negative impact of motherhood. Mothers’ earnings are driven
less by women leaving the labour force altogether and more by changes in the amount or type of work undertaken,
such as shifting to enter the less formal jobs. The patterns differs markedly from trends documented in high-income
countries like the U.S. (Cort’es and Pan, 2023) and Denmark (Kleven et al., 2019), where the advent of the first child
leads to notable reductions since year 1 following childbirth.

These contrasting dynamics highlight the role of contextual factors such as labour market flexibility (Glass, 1998),
the strength of informal employment (Cameron et al., 2017), and cultural expectations regarding women’s work
(Utomo, 2012). In Indonesia’s case, the prevalence of informal jobs may afford mothers some adaptability in balancing
paid work and caregiving responsibilities (Cameron et al., 2017), even if it comes at the cost of reduced earnings.
However, this flexibility may also limit mothers’ opportunities for career advancement and stable income growth,

reinforcing persistent gender gaps.

5.2 Staggered DiD Estimation Results: Not-Yet Treated Control Group

Recognizing the limitations of the TWFE and event study approach, this study employs a staggered DiD design as main
empirical specification. Fertility is a life-changing event (Baxter et al., 2015), in the data, outcomes are relatively stable
before childbirth and then shift after the birth. Our identification does not rely on random fertility timing; it requires
that treated and comparison groups would have followed similar trends in the absence of childbirth, conditional on
fixed effects and baseline characteristics. After incorporating several control variables, the two key assumptions are
satisfied. Figure 5 indicates that the parallel pre-trend assumption holds, as the estimates are close to zero before
treatment. In addition, there is no evidence of anticipation effects: both men and women do not adjust their labour
market outcomes prior to childbirth (k = 0), especially at k = —2.

For fathers, labour market responses to first childbirth are statistically insignificant but modest and unfold gradually
over time. There is no evidence of an immediate increase in labour force participation, formal employment, or earnings

following childbirth. Instead, the estimates suggest a slow upward adjustment in labour market attachment, with
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positive effects on participation and earnings-intensive margins. In particular, at first, males show a modest but
statistically significant increase in labour market attachment for men in the early post-birth period (k = 0—-2). Beyond
this window, the estimates become less precise and do not provide strong evidence of persistent gains.

Moreover, fathers react to greater household responsibilities by working more in their current jobs. The findings
show that, after the birth of a child, men’s adjustments occur mainly along the intensive margin, rather than through
movements into the extensive margin or into formal employment. Although shifts in formal employment status are
small and typically estimated with low precision, earnings conditional on being employed display more robust
increases. This pattern is consistent with both the structure of the Indonesian labour market and men’s position in the
life cycle at the time of first childbirth. As most men transition into fatherhood after establishing stable and secure
employment, major job transitions become less likely (Astone and Peters, 2014). Instead, adjustments occur primarily
along the intensive margin, with increases in hours (Dermott, 2006) and effort (Astone et al., 2010) being more readily
accommodated within existing formal and informal jobs, particularly in a context where barriers to formal employment
limit rapid job switching.

In contrast, Fajardo-Gonzalez et al. (2024) find both Indonesian men and women experience a child penalty on
their LFP after having a child. Both this chapter and Fajardo-Gonzalez et al. (2024) rely on not-yet-treated individuals
as the control group and condition on pre-birth characteristics. The divergence in findings instead reflects differences
in the time dimension and the implicit estimand. While the age-based event-study framework aligns individuals by life-
cycle stage, the calendar-year design adopted in this chapter captures men’s labour supply responses to
contemporaneous economic conditions surrounding childbirth. Given that male labour force participation is already
high at prime working ages, age-based designs may yield small or insignificant effects, whereas calendar-year
specifications are more likely to detect short-run adjustments in labour supply and earnings following the birth of a
child. Following childbirth, men may increase labour supply or adjust earnings in response to heightened household
financial needs (Astone and Peters, 2014). These adjustments occur within a narrow time window surrounding
childbirth and are closely tied to prevailing labour market conditions. In age-based designs that align individuals by
life-cycle stage, such short-run responses may be attenuated or averaged out, particularly given the already high labour
force attachment of men at prime working ages.

Mothers face a different trajectory. Following childbirth, their labour outcomes decline and are only significant in
the medium term. They tend to withdraw from the labour market, with their probability of employment falling
significantly by about 5 percentage points in year 2 or in the medium term, before starting to re-enter in year 7, although
this latter effect is not statistically significant. Regarding formality, there is a significant decline of around 10 percentage
points in the medium term, suggesting that remaining in formal employment is challenging and that many mothers
either become unemployed or move into informal work.

Relative to not-yet mothers, extensive-margin earnings for mothers decline by around 50 percent, significantly,
from year 0 to year 2, and these reductions persist through year 7. Indicating important intensive-margin losses
(hours/wages/occupation) in addition to exit. These findings align with Kleven et al. (2019), who document that
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motherhood reduces earnings by about 50 percent, with effects persisting for seven years. However, some evidence of
convergence appears on the intensive margin: although statistically insignificant, mothers who remain employed begin
to catch up around year 3, as the gap closes to the zero line and the estimated ATT narrows but continually declines,
reaching negative 200 percent in year 7.

Overall, the staggered DiD estimation reveals strongly asymmetric labour market responses to the first birth for
women and men. Whereas women face substantial and medium-term declines in their labour market outcomes, men
show no detectable impact of becoming fathers, with statistically insignificant changes in their labour market outcomes.
The results for women are highly consistent with existing evidence for Indonesia. Both this chapter and the findings in
Fajardo-Gonzalez et al. (2024) document a substantial and persistent motherhood penalty in labour market
participation. In both analysis, the penalty emerges after first childbirth and remains economically meaningful for
several years, indicating that the negative impact of motherhood on women’s labour outcomes is robust across
alternative identification strategies.

The medium-term effects can be explained by a decreasing number of not-yet-treated controls over calendar time,
because more units become treated as time progresses. This is a natural feature of staggered DiD designs. As a result,
identification is strongest in earlier years, while estimates in later periods rely on a smaller pool of not-yet-treated units
and may therefore be less precise. To maintain support in later periods, the analysis also considers never-treated units

as an additional comparison group in Figure 8, while interpreting late-period estimates with greater caution.
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Figure 5: The Effects of Childbirth on Labour Outcomes

5.3 Urban-Rural Setting Heterogeneity

Assesing differences on urban and rural settings is essential, as disparities in childcare choices and labour market
prospects can affect the degree of the child penalty. Table 2 shows that the characteristics of wives and husbands in
urban and rural area. Examining these contrasts provides insight into how local support systems and economic contexts
impact gendered labour outcomes in Indonesia. Urbanization has led to major shifts in lifestyles, geographic mobility,
and economic pressures. An increasing number of migrant families now live far from their extended families and rely
primarily on the nuclear family, particularly in childcare responsibilities. While extended families continue to play a
role in certain situations, urbanization has transformed traditional childcare arrangements into ones that are more

centered on smaller, nuclear family units (D. Nafi, 2024).
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Table 2: Urban-Rural Characteristics

Urban Rural
Individual Earnings (Rupiah per Month) 251558.2 160834.9
(728414.1)  (554504)
labour Force Participation 0.37 0.45
(0.49) (0.49)
Formal Jobs (1=yes, 0=no) 0.20 0.12
(0.39) (0.33)
Age 32.69 31.82
(7.41) (7.87)
Years of Schooling 9.69 6.83
(4.24) (4.04)
Years of experience 13.45 14.87
(10.66) (11.91)
Household size 5.24 5.03
(2.11) (2.006)
Household Per Capita Expenditures (Rupiah 526935.7 382265.6
Monthly)
(715336) (513692.1)
Living with Grandparents (1=yes, 0=no) 0.13 0.16
(0.34) (0.36)
Living  with other adult female  member 0.67 0.71
(1=yes, 0=no)
(0.46) (0.45)

Note: The table shows the mean and standard deviation (in parentheses). All of the labour market outcomes are replacing 0 if
numbers are missing.

We distinguish between urban and rural areas based on differences in local support systems and economic
environments. This study uncovers these differences by comparing the labour-market outcomes of mothers and fathers.
We estimate the effects separately and use parents who have not yet been treated as the counterfactual group. Moreover,
different job characteristics across urban-rural settings also need to be considered. Urban is dominated with strict and
formal jobs, while rural jobs are predominantly by the flexible working hours and informal sectors (Manning, 2018;

World Bank, 2010).

Different trajectories are pronounced on urban setting analysis in Figure 6. Overall, fathers have more stable labour
market outcomes. By becoming a father, they not tend to change their labour supply around the year of the childbirth.
In contrast, mothers experience a decline in their likelihood of employment: their LFP drops by 5 percentage points in
year 2, and they only re-enter the labour market by year 3. This pattern, consistent with Cameron et al. (2019), has
contributed to stagnant female labour force participation in Indonesia. Urban mothers tend to move from formal to
informal employment, or into non-employment, starting from year 1 after childbirth, probability drops almost 20
percentage points in year 2, and continuing through the end of the observation period. Furthermore, urban mothers

experience a decline in log earnings from year 1—about 50 percent —and continue to suffer negative earnings effects
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over the full observation window. Only the ATT in year 2 and 3 are statistically significant, showing a 70 to 80 percent
decline, whereas in the other years after childbirth there is no significant decrease in urban mothers’ log earnings.

In rural area in Figure 7, father tend to shift their job into more formal jobs by around 10 percentage points, starting
from year 3 following the year of child birth. Moreover, fathers who remain working also gain positive benefits. The
fatherhood premium persists in marginal intensive earnings, and remains statistically significant, up to year 7. Both
LFP and extensive log earnings for rural fathers, are not statistically significant but has positive trajectories. Conversely,
rural mothers appear better able to stabilize their labour market outcomes. Mothers’ LFP not significantly changing
their career. Their working status are not affected by childbirth. Rural mothers not significant change their formality,
they keep remain in their initial jobs since the year of child birth.

The slower emergence or delayed of child-related earnings penalties for urban mothers likely reflects an initial
phase of adjustment, during which women stay formally employed in their pre-birth positions, supported by maternity
leave (Albanesi et al., 2023) and a combination of job protection and benefit payments
(Lalive et al., 2011; Setyonaluri et al., 2023). Over time, however, inflexible work rules and procedures (Glass, 1998),
commuting burdens (Le Barbanchon et al., 2020), and scarce affordable childcare options in urban labour markets
(O’Donnell et al., 2022) make it increasingly hard to combine full-time work with caregiving, resulting in persistent
declines in both labour supply and formal employment. In contrast, rural mothers tend to withdraw from the labour
market sooner but also re-enter more quickly, which aligns with the presence of more flexible, easily accessible jobs
and stronger support from extended family networks.

Taken together, these patterns indicate that regional context shapes parental employment in ways that are more
favourable to rural than to urban mothers. Rural work tends to be more flexible, largely concentrated in family
enterprises and agriculture, which facilitates women’s temporary withdrawal and subsequent reentry into the labour
market (Cameron et al., 2017). This flexibility, combined with lower exit costs and the presence of extended family
nearby, allows rural women to adjust their labour force participation earlier than their urban counterparts. This finding
also suggests that mothers sort into lower-paying but more flexible and family-friendly jobs and workplaces (Bertrand
etal., 2010; Bolotnyy and Emanuel, 2022; Goldin, 2014). At the same time, rural jobs frequently lack formal protections
(Manning, 2018), weakening incentives to stay in formal employment. Overall, these forces contribute to earlier

adjustments in women’s labour outcomes in rural regions.
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Figure 7: Child Penalty in Rural Setting

Never Treated Control Group
This section demonstrates that selecting appropriate control groups is crucial in this study. By comparing parents to
childless couples, we identify two key assumptions of the staggered DiD framework that are not satisfied. According
to Figure 8, for both men and women, the parallel pre-trend assumption fails, indicating that there is anticipation
behavior prior to childbirth. Nonetheless, a substantial motherhood penalty across all labour market outcomes emerges
more clearly when mothers are compared to childless women.

Mothers experience a 6 percentage points of their probability in labour market and significantly persistent through
7 years. In terms of formality, mothers tend to exit the formal job by 7 to 8 percentage points since year 2, and gradually
reduce through 7 years into 12 percentage points. In their unconditional earnings, compared to childless wive, a 60
percent drop clearly emerge at year 2 and significantly consistent to year 7 and reach over 140 percent. Lastly, regarding

mothers conditional earnings, mother who keep their working status experience drop their earnings around 50 percent
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at year 2. This implies that the difficulties encountered by mothers after childbirth appear more pronounced when
contrasted with women who remain childless, underscoring how different methodological choices can shape the
interpretation of the findings. In contrast, the impact on men’s labour outcomes is relatively small. Compared to
childless husbands, fathers gain their positive likelihood of labour force participation up to 6 percentage points at
second year. The earnings intensive margins are significantly gained by fathers when comparing to the husbands
without children. The remaining fathers labour outcomes do not provide causal evidence of the effect of having a first

child.

6 Conclusion

This study provides new evidence of the enduring impact of child penalties in Indonesia by employing an eventstudy
and Staggered Difference-in-Differences approach on the IFLS panel dataset. The analysis demonstrates that having a
child leads to substantial and lasting adverse effects on Indonesian mothers’ employment trajectories and little effects
on fathers’ labour outcomes. Notably, the divergence in work outcomes between mothers and both fathers and childless
women emerges only after childbirth in the event study design, validating the study’s identification strategy.

Quantitatively, the results show that, on average, Indonesian mothers experience a decline on their medium term
ATT in labour force participation by about 5 percentage points, a fall in formal sector employment by roughly 5 points,
and a substantial reduction in log earnings—350 percents—in year 1, when compared to their own pre-childbirth status.
The primary drivers of reduced earnings among mothers are decreases in workforce participation and exits from formal
job roles. By contrast, fathers’ responses are modest, with work outcomes evolving only gradually over time. There is
no indication of an immediate rise in labour force
participation, formal employment, or earnings after the birth of a child, reinforcing the gender gap associated with
parenthood.

A closer look at urban and rural differences reveals noteworthy variation in both the timing and scale of the child
penalty. In urban areas, the negative impact is initially muted, with penalties becoming more pronounced from the
second year onward—ypossibly due to protections like maternity leave and job protection, which temporarily buffer
mothers from immediate job loss. In contrast, rural mothers encounter setbacks almost immediately, a pattern likely
influenced by the prevalence of informal or family-run businesses and closer family networks. However, rural mothers
are also more likely to recover their earnings as their children grow, thanks in part to flexible job arrangements and
familial support. These disparities point to the significant influence of local labour market structures and social supports
in shaping parental employment outcomes, helping to explain the persistence of gender inequality in Indonesia, even
as women’s educational attainment continues to grow.

A limitation of this study is the restricted ability to generalize the characteristics of each job sector. Certain sectors,
such as agriculture, provide flexible working hours that can support women and lower the probability that they exit

employment. In contrast, other sectors, including manufacturing and services, lack such flexibility, which may hinder
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women’s ability to remain in the workforce after childbirth. Moreover, the pregnancy anticipation might need to be
considered by further research. As some women in Indonesia take their career break during the pregnancy period.
Another limitation of this article is that working hours could not be employed as a labour outcome or as a control
variable, due to the limited number of observations responding to the IFLS retrospective questions.

Since mothers primarily face setbacks from reduced formal employment and workforce participation, implementing
measures that support job retention after childbirth could make a significant difference, particularly in urban settings.
As many mothers move to informal work or leave their jobs due to childcare responsibilities, expanding access to
affordable childcare and enabling more flexible work arrangements in cities could also help. For rural areas, targeted
support for self-employment and family business initiatives would allow mothers to balance earning an income with
caregiving duties. Additionally, policies that promote fathers’ parental leave or encourage more balanced household

decision-making could help to share the impact of parenthood more equally between both parents/
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