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Based on evidence from various countries, the objective of this study is to analyze the potential
penalties faced by Brazilian women in formal and informal labor markets after the birth of
their first child. Using a multinomial logit model with fixed effects, and panel data from the
Continuous National Household Sample Survey (Continuous PNAD) of the Brazilian Institute
of Geography and Statistics (Instituto Brasileiro de Geografia e Estatistica — IBGE) for the
period between 2012 and 2019, the study examines how the birth of the first child affects
the probabilities of a woman being inactive, unemployed, employed in the formal sector, or
employed in the informal sector of the economy. The results show that becoming a mother
increases the odds of being inactive by 58% to 131%. The persistence of this effect across
alternative model specifications indicates robustness and reinforces the evidence that having a
child increases women's probability of inactivity.
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PENALIDADE PELA MATERNIDADE PARA TRABALHADORAS FORMAIS E
INFORMAIS NO BRASIL

Com base em evidéncias de diversos paises, 0 objetivo deste estudo é analisar as possiveis
penalidades enfrentadas por mulheres brasileiras nos mercados de trabalho formal e informal
ap6s o nascimento do primeiro filho. Utilizando um modelo logit multinomial com efeitos fixos e
dados em painel da Pesquisa Nacional por Amostra de Domicilio Continua (PNAD Continua) do
Instituto Brasileiro de Geografia e Estatistica (IBGE) para o periodo entre 2012 e 2019, o estudo
examina como o nascimento do primeiro filho afeta as probabilidades de uma mulher estar inativa,
desempregada, empregada no setor formal ou empregada no setor informal da economia. Os
resultados mostram que tornar-se mae aumenta as chances de inatividade entre 58% e 131%.
A persisténcia desse efeito em diferentes especificacdes do modelo indica robustez e reforca a
evidéncia de que a maternidade eleva a probabilidade de inatividade feminina.

Palavras-chave: mercado de trabalho; maternidade; penalidade; informalidade.

PENALIZACION POR MATERNIDAD PARA TRABAJADORAS FORMALES
E INFORMALES EN BRASIL

Con base en evidencias de varios paises, el objetivo de este estudio es analizar las posibles
penalizaciones que enfrentan las mujeres brasilefias en los mercados laborales formal e informal
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después del nacimiento de su primer hijo. Utilizando un modelo logit multinomial con efectos fijos
y datos de panel de la Encuesta Nacional Continua por Muestra de Hogares (PNAD Continua) del
Instituto Brasilefio de Geografia y Estadistica (IBGE) para el periodo comprendido entre 2012 y
2019, el estudio examina como el nacimiento del primer hijo afecta las probabilidades de que una
mujer esté inactiva, desempleada, empleada en el sector formal o empleada en el sector informal
de la economia. Los resultados muestran que convertirse en madre aumenta las probabilidades de
estar inactiva entre un 58% y un 131%. La persistencia de este efecto a trave’s de especificaciones
alternativas del modelo indica robustez y refuerza la evidencia de que tener un hijo aumenta la
probabilidad de inactividad de las mujeres.

Palabras clave: mercado laboral; maternidad; penalizacion; informalidad.

JEL: J13; J16; J46.

1 INTRODUCTION

Social relations between the sexes are part of the historical construction. They are
characterized by the predominant occupation of men in the productive sphere, which
is given greater social value, and of women in the reproductive and family-related
spheres (Hirata and Kergoat, 2007). Despite this arrangement, women’s participation
has been increasing in the labor market. As a result, they often face an overwhelming
burden of responsibilities, leading to inequalities in both the professional and family
spheres. In the workplace, women tend to occupy positions that are generally under-
valued in terms of income, such as domestic or personal services. Additionally, they
typically experience slower career advancement compared to their male counterparts.
In their personal lives, women spend significantly more time on household chores
and childcare than men, highlighting the unequal distribution of responsibilities at
home (Guiginski and Wajnman, 2019).

If the hypothesis of inequality, which states that men are favored in the repro-
ductive sphere, is recognized, then, from a theoretical point of view, the negative
impact of children on women in the labor market can be analyzed. Becker (1985)
separately analyzes time and effort variables spent in activities involving the two
spheres, productive and reproductive. According to the author, the utility of each
woman in the labor market depends on what is produced by the family; any time or
resources not spent in the family sphere become available for use in the labor market.

This means that effort in the labor market is certainly negatively influenced
by motherhood since children demand a considerably high expenditure of time
from caregivers. These demands reduce the intensity of effort at work. This drop
in effort can cause a change to less demanding and competitive occupations and,
consequently, immediate decreases in salary (Anderson, Binder and Krause, 2003;
Wilde, Batchelder and Ellwood, 2010). Becker (1985) also associated the reduction
in mothers’ salary with lost professional experience, either because some mothers
spend a few months or years away from the labor market or because they reduce
their weekly working hours.
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The association between salary reduction and maternity is understood as the
motherhood penalty, which corresponds to the salary differentials between women
who share similar personal and professional characteristics but differ only in the
presence or absence of a child (Guiginski and Wajnman, 2019). This penalty is
greater in the first years of children’s lives and decreases as they grow.

Studies on this subject have been conducted internationally, as evidence of
the presence of the penalty for maternity in developed countries, such as Denmark,
Sweden, Germany, Austria, the United States, and the United Kingdom (Kleven
et al., 2019; Kleven, Landais and Segaard, 2018; Kuziemko et al., 2018), and in
developing countries, such as Chile (Berniell et al., 2021).

At the national level, the literature on gender inequality in the labor market
and the labor supply of female labor is extensive. Guiginski and Wajnman (2019),
for example, related motherhood to changes in women’s labor market participa-
tion. According to the authors, in 2013, 15.9% of women worked part-time.
Among them, there was a greater proportion of those with children of preschool
age (29.6%) and a lower proportion of those without children (16.1%). In ad-
dition, having a preschool-age child decreased a woman’s chance of being in the
labor market by 52.2%, and having two or more preschool-age children reduced
this chance by 73.5%. The proportion of inactive women who had small children
during this period reached 34.9%’ (Guiginski and Wajnman, 2019).

Regarding gender differences, between 2012 and 2019, while the percentage of
fathers who worked did not practically change before or after the birth of their first
child, the percentage of mothers who worked decreased from 60.2% one year before to
41.6% three quarters of a year later and 43.7% five quarters of a year later (Hecksher,
Barbosa and Costa, 2020). The proportion of women working in the informal sector
decreased by almost two-thirds during pregnancy and doubled after birth.

The contributions of this article derive from its attempt to address gaps in
the identification and measurement of the penalty caused by maternity in the
formal and informal sectors of the Brazilian economy. Identification problems
arise mainly from the scarcity of panel data, whereas measurement problems are
related to two methodological approaches. First, some approaches use surveys that
do not collect data on the informal labor market and focus only on the formal
sector. Second, some surveys use panel data on the labor market but do not dif-
ferentiate the impacts of motherhood on the allocation of workers in the formal
and informal sectors of the economy.

5. While 84% of inactive women declared that their main activity was to perform household chores, only 1.7% of
inactive men stated the same (Guiginski and Wajnman, 2019).



Child penalty for formal and informal female workers in Brazil 265

The informal sector constitutes a relevant segment of the labor market and is
examined in this article because it represents, for many women, an alternative oc-
cupational arrangement following motherhood. Entry into informal employment
may stem either from individual choice — motivated by greater flexibility in working
hours and work organization — or from the scarcity of opportunities in the formal
sector, often associated with employer discrimination (Budig and Hodges, 2010).

Although there is no international consensus regarding the definition of
informality, this study adopts an operational approach widely used in the Brazil-
ian literature. In this context, even though several characteristics of the formal
labor market are also present in the informal sector (Neri, 2002), the distinction
between the two is strongly associated with the existence of a formal employment
contract (Ulyssea, 2006). Formal employment provides access to social protec-
tion mechanisms, such as unemployment insurance, maternity leave, and other
labor rights, whereas informal employment encompasses workers without formal
contracts, self-employed workers, and those who do not contribute to the social
security system (Ulyssea, 2006) or do not have their businesses registered in the
National Register of Legal Entities (Cadastro Nacional da Pessoa Juridica— CNP]J)
(Corseuil, Reis and Brito, 2015; Santiago and Vasconcelos, 2017).

Regardless of these conceptual distinctions, the central focus of this study
lies in the functional role of informality as a source of labor market flexibility. Un-
like in developed countries, informal work in developing countries is significant.
After the birth of the first child, women self-select to work in firms that provide
them with the flexibility required to address the double shifts of responsibilities
(family and work), which may involve leaving the formal sector and losing wages,
benefits, and social security (Berniell et al., 2021; Guiginski and Wajnman, 2019;
Mattar, 2018).

According to Bonnet, Leung and Chacaltana (2018), 93% of informal employ-
ment worldwide occurs in emerging and developing countries. As documented by
Berniell etal. (2021), in Latin America, approximately one-third of total employment is
in the informal sector; this rate is 20% higher for women. In Brazil, for example, 46%
of workers in the informal sector are women (Bonnet, Leung and Chacaltana, 2018).

The objective of this study is to examine how the transition to motherhood
affects women’s labor supply in the extensive margin via quarterly longitudinal data
from the Continuous National Household Sample Survey (Continuous PNAD)
collected by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro
de Geografia e Estatistica — IBGE) between 2012 and 2019.

Our empirical strategy is based on the estimation of a multinomial logit model
with individual fixed effects, which allows us to track transitions labor market statuses
over time: employed in the formal sector; employed in the informal sector; unemployed;
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or inactive while controlling for time-invariant unobserved heterogeneity. To assess
the robustness of the results, we complement the analysis with alternative binary logit
specifications and with an expanded sample that uses a propensity score matching
method capable of increasing up to five observations per woman.

The results indicate that, following the birth of the first child, women become
significantly more likely to withdraw from paid employment, leading to an increase in
labor market inactivity. This pattern is robust across alternative model specifications and
remains when using the expanded sample, reinforcing the evidence that the transition
to motherhood plays a central role in shaping women’s labor supply decisions. The
effect of motherhood on inactivity is also heterogeneous, being substantially smaller
among women with higher education, household heads, and higher-income groups.

Although this article emphasizes informal employment as a possible post-
maternity alternative, empirical results suggest that, in the short term, adjustments
in labor supply occur predominantly through economic inactivity, and not through
immediate reallocation to informal jobs. Even in the medium term, the results with
the extended sample show significant, but negative, coefficients for the probabilities
of unemployment and employment in the informal sector, suggesting that, after
childbirth, the increased probability of inactivity, combined with the reduced rela-
tive chances of unemployment and entry into the informal sector, causes women’s
withdrawal from the labor market to tend to become persistent throughout the
analyzed quarters. While women may still return through more flexible forms of
employment, this dynamic could not be examined in this article because the available
data do not allow for the monitoring of long-term transitions in the labor market.

2 METHODOLOGY

2.1 Data and sample description

This paper uses longitudinal data from the Continuous PNAD between 2012 and
2019. The analysis is restricted to the period 2012-2019 in order to preserve a
stable data generating process for women’s labor market outcomes. The covid-19
pandemic represents a large shock that disproportionately affected women’s labor
force participation, supposedly through temporary exits from the labor market
due, among other things, to the temporary closure of daycare centers and schools.®

The Continuous PNAD produces information and detailed indicators re-
lated to the workforce. This database is focused on residents of permanent private
households in the country, who are interviewed according to a 1-2(5) rotation

6. Importantly, the 2012-2019 period provides sufficient sample size and longitudinal variation to ensure reasonable
parameter identification, while remaining aligned with the scope of the paper, which is not to compare pre and post-
pandemic labor market dynamics.



Child penalty for formal and informal female workers in Brazil 267

scheme: each household is interviewed for one month and is out of the sample for
two consecutive months, with this sequence repeated five times. To follow women
over time and analyze their transitions in the labor market before and after the
birth of the first child, the quarterly databases of the Continuous PNAD were
compiled between the first quarter of 2012 and the last quarter of 2019. Then, we
generated a houschold identifier” and an individual identifier.?

‘The next step was to identify the presence of a newborn child in the household. A
newborn was considered to be the individual who, at the time of the interview, was less
than twelve months of age. The child’s age at the time of the interview is the difference
between the month of the interview and the month of birth. As the Continuous PNAD
does not capture the month of the interview but only the quarter in which it took
place, it was assumed that the interviews always took place in the middle month of the
quarter. From this middle interview, an approximation of the baby’s age in months was
made, creating a variable that identifies babies up to six months old, since we need to
observe women and their status in the labor market in some interviews after the birth.

Our final database comprises women of active childbearing age — defined as
those aged 16 to 49 — who satisfy the following criteria: i) they responded to at least
the first, second, and fifth interviews; and ii) they reported not having a child younger
than six months in the first interview but reported having such a child in the second
interview. These restrictions ensure the availability of information on women at least
one quarter before childbirth, immediately after childbirth, and after the end of the
maternity leave period. The age restriction on infants (up to six months) is imposed
because maternity leave in Brazil lasts between three and six months, with the longer
duration applying to public servants and employees of firms participating in the
Empresa Cidada Program.” Women who first reported a newborn from the third
interview onward would not have a sufficient number of post-birth observations to
analyze outcomes after maternity leave. In such cases, a woman reporting a newborn
in the third or later interviews may still be on maternity leave by the fifth interview.

2.2 Estimation

This study used a multinomial logistic regression model with fixed effects. This method
is used when the variable to be explained, y, is discrete and qualitative (Wooldridge,
2001) and extends to situations in which the unordered response has more than two

7. The household identifier was generated by grouping the variables referring to the household administrative number,
primary sampling unit, and number of the panel.

8. Based on Data Zoom methodology. Available at: https://datazoom.com.br/pt/dz_statal.

9. Maternity leave is a right that can be granted to pregnant or postpartum women. In Brazil, formal companies are
required to provide at least 120 days of paid maternity leave. This period can be extended through license extension policies,
as is the case for the Empresa Cidada Program, which was established by Law No. 11,770/2008 in 2009 (Brasil, 2008).
The objective of the program is to increase the period of maternity leave by 50% (from 120 to 180 days) in companies
opting for taxation under the real profit regime.
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possible outcomes, such as the labor market status of women, which may be inactive,
unemployed, employed in the formal sector or employed in the informal sector.

Our paper assumes a sample of 7 = 1, ..., NV individuals, with z= 1, ..., T’
observations over time. The outcome variable is y = j, with j = 1, ..., /. In
this particular case, / = 3 (unemployed, inactive, or employed in the informal
sector). Then, employed in the formal sector is the base category. The probability
of individual 7 being under status j at time ¢ is given by:

ex, Xitfo; + Uj
Py =j | Xit, ui) = Jp( B + u) (1)

1+ = exp(xiB, + ui)
h=1

1
Plyic =0 | i, uj) = 7 2)

1+ X exp(xiB, + ui)
h=1

where x,, contains the explanatory variables of the model for individual 7 at
time 5 B}, j =1, ..., ], is the vector of the coefficients associated with the explanatory
variables; and # are stochastic error terms, which is the time-fixed effect of individual 7,

and encompasses individual preferences, psychological and health factors, social gender
norms, and risk aversion, among other factors.

The intragroup fixed effects (FE) models are estimated by taking deviations
from the individual-specific means over time in both groups of variables (dependent
and explanatory). This removes the effect of unobserved and observed time-invariant
characteristics. Estimating the parameters of the multinomial logit model by maxi-
mum likelihood allows us to analyze the impacts of the covariates below on the
probabilities of unemployment, inactivity, and employment in the informal sector:

* mother of a baby: a binary variable indicating whether the woman had
become a mother at the time of the interview. It takes the value 0 for
interviews conducted before motherhood and 1 for interviews conducted
after the woman became a mother;

*  professional experience: the woman’s reported age is used as a proxy for
her experience in the labor market (agel). Additionally, the square of
age (age2) is included to capture the non-linear influence of age, since
productivity may decline after a certain age;

*  houschold condition: two binary variables indicate the woman’s position
in the household: head of household (head) and spouse (spouse), with

others as the base category; and

*  period: three binary variables distinguish the four quarters of the year, where the
first quarter serves as the reference category and the dummies represent
the second, third, and fourth quarters (quarter2, quarter3, quarter4).
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It is worth noting that nonlinear fixed-effects estimators can suffer from the
problem of incidental parameters in short panels. Although the Continuous PNAD
has a limited temporal dimension, its broad coverage and its ability to capture
transitions between formal and informal employment justify its use for the purposes
of this study. Robustness analyses are presented to assess the sensitivity of the main
results. And yet, even when we expand the observation window, increasing the
temporal dimension of the panel, the results remain consistent.

3 RESULTS

3.1 Descriptive analysis

Table 1 below shows the distribution of women in the sample according to their
status in the labor market: i) outside the labor force (inactive); ii) in the workforce
and employed; or iii) in the workforce but unemployed (searching for jobs), con-
trasting the quarters before and after the birth of the child.

TABLE 1
Distribution of women by employment and occupation status, before and after
motherhood
(In %)
After the baby
Before the baby
Overall 1 quarter 2 quarters 3 quarters
Inactive 41.12 46.38 46.23 47.82 46.60
Employed 57.25 50.82 51.76 49.27 48.68
Formal sector 45.70 38.30 4114 35.66 32.33
Informal sector 11.55 12.52 10.62 13.61 16.35
Unemployed 1.63 2.79 2.01 2.91 4.72
Total observations 1,313 5178 1,313 1,305 1,247
Total women 1,313 1,313 1,313 1,313 1,305

Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8, 2026.
Authors" elaboration.

Before the birth of the first child, 41.12% of the women in the sample were
inactive, 57.25% were employed, and 1.63% were unemployed. After the birth of
the first child, these proportions changed to 46.38%, 50.82%, and 2.79%, respec-
tively. The change in inactivity rate is consistent with the results of Guiginski and
Wajnman (2019). According to these authors, in 2013, the proportion of inactive
women was 18.3% for those who did not have small children and 34.9% for those

who did have children.
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We also analyze the distribution of women in the formal and informal sectors,
before and after the birth of their first child. We follow Corseuil, Reis and Brito
(2015) to define formal and informal sectors. Formal workers are those with formal
labor contracts (legally registered labor contracts) and self-employed workers (or
employers) who contribute to social security.

We find that 45.70% of women were employed in the formal labor market
and 11.55% in the informal sector. After the birth of a child, the proportion of
women employed in the formal sector decreased to 38.30%, and that of women
employed in the informal sector increased to 12.52%. The decrease in the propor-
tion of women employed after the birth of the first child therefore appears to be
linked to the drop in the proportion of women in the formal sector, since there is a
modest increase in the proportion of women in the informal sector (from 11.55%
to 12.52%). In addition, there appears to be a small-scale migration of women
from the formal to the informal sector.

The heterogeneity of the effect of having a child over time, quarter by quarter
before and after the newborn, is also described in table 1. From one quarter before
birth to one quarter after birth, there is a difference in the proportion of inactive
women of approximately 5 percentage points (p.p.). This increasing trend remains
in the second quarter after birth and begins to decline in the third quarter after
the child is born. Even when it decreases, the rate still does not return to the pre-
birth level. In this table, notably, in the first quarter after the birth of the child,
the woman is expected to be out of the labor market due to maternity leave, but
from the second quarter on, the effect of maternity should be diminished.

The downward trend of women in the formal sector persists in all periods
after birth, unlike the proportion of women in informal employment, which, de-
spite decreasing in the first quarter after birth, increases from the second quarter,
reaching a level higher than that in the pre-birth quarter. Therefore, migration
between sectors seems to occur after the second quarter of birth. The proportion
of unemployed women also increases throughout the quarters, especially in the
last quarter, a period in which the woman is certainly no longer on maternity leave
and maybe starts searching for a job.

3.2 Estimation results

In this section, we analyze the behavior of mothers in the labor market using
both multinomial and binary logit models with fixed effects. The results are pre-
sented in table 2 as odds ratios, which indicate how the odds of being inactive,'
unemployed, or employed in the informal sector (for the multinomial model)

10. The odds of an event are defined as the probability of it occurring divided by the probability of it not occurring.
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or simply inactive (for the binary model) change with a one unit increase in a
given covariate, holding all other variables constant. For example, the odds ratio
for the variable mother shows how the odds of being inactive (or unemployed, or
employed in the informal sector) in the multinomial model, and the odds of being
inactive in the binary model, change when this binary variable shifts from 0 to 1.

TABLE 2
0d(ds ratios of the multinomial and binary logit models for women's labor market
status — Brazil (2012-2019)

Varisbles Multinomial logit model Binary logit model
Inactive | Unemployed Informal sector (inactive)
. 2.3093*** 1.6069 1.4644 1.8411%**
mother (child < 6 months) (0.5204) (0.8372) (0.4579) (0.0120)
Professional experience
age 3.2886 18.4522 9.9746 0.5403***
9 (4.1179) (33.9863) (15.4445) (0.0118)
a0e2 0.9894 0.9763 0.9749 1.0098***
9 (0.0185) (0.0294) (0.0201) (0.0004)
Household condition
head 0.1245* 3.1067 0.0763** 0.2181***
(0.1358) (3.5262) (0.0845) (0.0081)
sDoUse 0.1864 3.4690 0.0755** 0.3494***
P (0.1955) (5.1681) (0.0858) (0.0126)
Controls
Controls for quarters Yes Yes Yes Yes
Observations 2,921 2,921 2,921 2,391
Number of women 590 590 590 482

Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8, 2026.

Authors’ elaboration.

Notes: Significance: *** p < 0,01, ** p < 0,05; * p<0,1.

In the multinomial logit model, although the coefhcients are mostly not signifi-
cant, the results for the binary mother of a baby are conclusive. The birth of the first
child increases the odds of a woman being inactive by 131%. This effect reinforces
the evidence that women are more likely to become inactive from the moment they
become mothers. According to the results of Guiginski and Wajnman (2019), in
2013, having a small child decreased a woman’s chance of being in the labor market
by 52.2%. In addition, Hecksher, Barbosa and Costa (2020) reported an increase
0f 31.3% to 53.3% in the rate of inactivity after pregnancy among women between
2012 and 2019.

Taking on the role of the head of the household decreases the chances of be-
ing inactive or employed in the informal sector. Specifically, being the head of the
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household reduces the odds of inactivity by 87.55%. Likewise, the odds of working
in the informal sector are 92.37% lower for heads of households.

This behavior can be explained by the fact that women who are heads of
households often act as the primary financial providers, which may drive them to
seek employment in the formal sector. The formal sector offers greater stability,
labor rights, and benefits, which may be more compatible with the demands of
being the head of the household. In contrast, working conditions in the informal
sector may be less compatible with the responsibilities associated with this role.

In the binary logit model, although more modest, the effect of the birth of
the first child on the probability of inactivity is also significant. A mother of a
baby has approximately 84% higher odds of being inactive compared to a woman
without children. Although the sample size has decreased, all the results in this
estimation were statistically significant at the 1% level.

3.3 Robustness checks

To verify whether the results are influenced by the age of the women, a robustness
test was performed with a sample restricted to women aged between 25 and 49 years.
The models include three interaction terms between the dummy variable mother,
which takes a value of 1 if the woman is the mother of a baby, and the dummies
higher, head, and southeast. The dummy higher takes a value of 1 if the woman has
completed higher education (model 2), head takes a value of 1 if the woman is the
head of the household (model 3), and southeast takes a value of 1 if the woman resides
in the Southeast region of Brazil (model 4). Furthermore, we present a heterogeneity
analysis to determine whether per capita household income affects the probability of
mothers’ inactivity. The results are separated by income bracket. Band 1 corresponds
to women who have a household per capita income'! of up to R$ 1,255, and band 2
corresponds to those with per capita income higher than R$ 1,255. The results are
shown in table 3.

11. It corresponds to the deflated total income of the household divided by its number of members.
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TABLE 3
0dds ratios of the binary logit models for the probability of women being inactive —
Brazil (2012-2019)

Age 25-49 By per cap|ta household
income
Variables b
Up to Above
M @ G) @ R$ 1,255 R$ 1,255
mother 2.1927*** 2.6063*** 2.2851%** 1.5903*** 1.5820%** 0.7742***
(0.0181) (0.0234) (0.0208) (0.0160) (0.0126) (0.0150)
Professional experience
age 2.9371%** 2.8164*** 2.9419*** 24927 0.3871%** 32.9536***
9 (0.1174) (0.1130) (0.1175) (0.0996) (0.0097) (3.2427)
a0e2 0.9828*** 0.9834*** 0.9828*** 0.9855*** 1.0117%%* 0.9576***
9 (0.0006) (0.0006) (0.0006) (0.0006) (0.0005) (0.0015)
Household condition
head 0.3194*** 0.3111%** 0.3660%** 0.3657*** 0.2166*** 0.0000
(0.0157) (0.0155) (0.0186) (0.0180) (0.0085) (0.0002)
spouse 0.3147*** 0.3438*** 0.3118%** 0.3718*** 0.4709*** 0.0000
P (0.0145) (0.0160) (0.0144) (0.0171) (0.0176) (0.0000)
Interactions
mother x higher education 080050569)
mother x head - - 0£251147)
* ok k
mother x Southeast - - Zk(2)1083932)
Period - -
Controls for quarters Yes Yes Yes Yes Yes Yes
Observations 1,495 1,495 1,495 1,495 1,772 267
Number of women 309 309 309 309 385 67

Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8, 2026.

Authors' elaboration.

Notes: 1. Significance: *** p < 0,01; ** p < 0,05; * p < 0,1.
2.(-) variables not included in these models.

Concerning this new age sample, results denote a positive and significant
effect of the birth of the first child on the probability of a woman being inactive.
Having a baby increases the odds of being inactive by approximately 119%. Ac-
cording to the model’s interactions, having a higher education and being the head
of the family attenuate the effect of the birth of the first child on the probability of
inactivity in this age group. Women with higher education tend to receive greater
labor market opportunities, which may be even more advantageous when they are
young or early in their careers (Blau and Kahn, 2007). Women who are heads of
household often have no alternative but to be active in the labor market, even in
precarious positions (Budig and England, 2001).
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For women with a per capita income of up to R$ 1,255, becoming a mother
for the first time increases the odds of being inactive by 58.20%. In contrast, for
those with a per capita income above R$ 1,255, the odds of inactivity are reduced
by 22.58%. Although the sample size is quite small, these findings indicate that
women who face occupational penalties are primarily those with lower incomes.
As Brazil faces limited availability of public childcare (Silva and Strang, 2020),
the conditions for contracting private childcare services also become a key obstacle
shaping post-maternity labor supply decisions.

These heterogeneous effects by income are consistent with economic models
of household labor supply and the allocation of care (Becker, 1985). The socioeco-
nomic environment — such as income, education, and number of children — affects
how husbands and wives allocate time to paid and unpaid activities. For instance,
an increase in the wife’s wage raises her labor supply and reduces time devoted to
domestic work (Gronau, 1977).

The last robustness check estimates the child penalty using an expanded
observation window around the event of childbirth. We consider a counterfactual
woman with similar observable characteristics who did not declare having a baby
to construct the past of a treated woman. Thus, an observation window of up to
ten quarters is achieved, that is, these workers can be monitored for up to two and
a half years. More details on the construction of this expanded analysis period are
available in appendix A. Table 4 shows the results using the expanded sample.

TABLE 4

0dds ratios of the multinomial logit model for the probability of women being inactive,
unemployed, or employed in the informal sector: expanded sample from the Continuous
PNAD - Brazil (2012-2019)

Variables | Inactive Unemployed | Informal sector
mother 2.1044** 0.6723** 0.6951***
(0.2607) (0.1151) (0.0947)
Professional experience
agel 0.7273** 0.9796 0.7059**
9 (0.0922) (0.1772) (0.0958)
a0e2 1.0068*** 1.0014 1.0060***
9 (0.0020) (0.0028) (0.0022)
Household condition
head 0.5583* 0.5824 1.0514
(0.1899) (0.2367) (0.3733)
sDouse 0.6837 0.5353 1.0953
P (0.2306) (0.2116) (0.3993)
Controls for quarters Yes Yes Yes
Observations 13,501 13,501 13,501
Number of women 1,634 1,634 1,634

Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8,2026.

Authors” elaboration.

Notes: Significance: *** p < 0,01; ** p < 0,05; * p<0,1.
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It is important to emphasize that, even with the larger sample size, the effect
is similar compared to the original sample, where the increase in the probability
of inactivity due to the birth of the first child was 131%.

In the original sample, there were no significant results for the chances of a
mother becoming unemployed or working in the informal sector. That is, in the
period immediately following childbirth, the main effect of motherhood falls on
inactivity. In a longer horizon, this withdrawal of the mother from the labor market
becomes persistent, which reduces the probability of transitions to unemployment
or the informal sector. Thus, the negative effects observed for these occupational
states reflect a lower participation of mothers in the labor market, and not a more
favorable insertion in the medium term.

4 FINAL REMARKS AND CONCLUSIONS

Although the female presence in the labor market has gained importance in recent
decades, this study s results support the evidence that there is a decrease in labor
market participation after women become mothers.

The original contribution of this study was to show the probabilities of women
being in positions of unemployment, inactivity, and informality after the birth of
their first child. Estimations were performed via logit models based on the original
panel of the Continuous PNAD and based on an expanded panel used for robust-
ness exercises. The expanded sample uses a propensity score pairing method that
allows an increase in the number of observations of each woman and, consequently,
a more accurate estimation of the short-term effect of becoming a mother.

Becoming a mother for the first time more than doubles the odds of being
inactive. This effect is heterogeneous and markedly weaker among women with
higher education, heads of household, and women in higher income brackets.

While no significant effects were found for unemployment or informal sec-
tor employment in the original samples, these outcomes become significant in
the expanded sample, which reflects a medium-term period after childbirth. The
results show that motherhood reduces the relative likelihood of unemployment
and informal employment. Rather than reflecting a more favorable labor market
reintegration, these negative coefficients reinforce the evidence that mothers remain
less attached to the labor market, even in the medium term, as inactivity becomes
a persistent adjustment.

Based on these results, the importance of benefits for the protection of women
in the labor market after they become mothers is evident. According to Dahl et al.
(2016), in 2013, all Organisation for Economic Co-operation and Development
(OECD) countries, except for the United States, had invested in federal programs
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that offered employment protection to mothers who were working at the time of
childbirth. While in the United States, only a small portion of employers provide
paid leave to mothers and fathers (Gault et al., 2014), the government of Denmark,
in addition to covering 52 weeks of parental leave, guarantees children between six
months and five years of age a place in heavily subsidized daycare centers (Kuziemko
etal., 2018). Daycare is important, especially in early childhood, because it allows
greater opportunities for mothers to also dedicate themselves to the labor market
since they are usually caregivers (Vuri, 2016).
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APPENDIX A

EXPANDED DASHBOARD DATA

The original panel of the Continuous National Household Sample Survey (Con-
tinuous PNAD) has limitations regarding the observation window of the women
in the sample. The women in the study could be followed for a maximum of one

year, and this period still has to be divided between the two phases of a woman’s
life (before and after the birth of the baby).

To circumvent this problem, an expansion was performed in the number
of periods in which each woman exposed to the event of "having a child” was
observed. For this purpose, propensity score pairing was used to generate the
necessary structure.

The pairing technique consists of the use of statistical procedures to construct
a control group that corresponds to the counterfactual of the treatment group. In
this case, the pairing was performed quarter by quarter.

In the first quarter pairing, a treatment variable was created, which assumes
a value of 1 if the woman responded that, in her first interview, she had only one
baby and a maximum of one child (that baby). This variable assumes the value 0
if, in this first interview, she has declared neither a baby nor a child. Based on this
variable and the covariates used as controls (x), such as age, whether the woman
has a spouse, race, federal unit of residence, location of the domicile and average
per capita income deflated based on the last quarter of 2019, the propensity score
matching (PSM) was conditioned on this first interview with the women. Pair-
ing was performed via the singular nearest neighbor estimator with replacement.

After the PSM, a variable was implemented to count the paired pairs and
another to identify whether these pairs were good. To be a good match, the control
woman had to have been interviewed up to two years before the treated woman
so that both were in the same phase of the economic cycle. Thus, the sample was
restricted to pairs — the union of the treated woman (who declared a baby) and
the control woman (who did not declare a baby) — who were considered good.

The second-quarter pairings were similar. The difference occurred only in the
creation of the treatment variable. The woman is treated if, in the first interview,
she did not declare a baby or a child, but in the second interview, she started to
declare at most one child and that child is a baby. The woman is the control if,
in this second interview, she did not declare a baby or child. Again, based on this
variable and the other characteristics of the woman, the propensity score was
estimated, conditioning it to the second interview with the woman.
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This same method was applied to the pairing of the other quarters, that is,
the eligible women were those who declared the presence of the first child in that
interview but who did not declare in previous interviews (in cases of pairing from
the second interview onward), and the eligible participants were those who did
not declare the presence of the baby in the interview or the other interviews.

In summary, for each eligible woman (who declared the birth of her first child)
in a given quarter, another ineligible woman was sought in the same quarter with a
set of similar observable characteristics, allowing pair-to-pair grouping, of the women
of interest (Gertler et al., 2018). After the pairing, the curves of the women who
are mothers and those who are not mothers coincide throughout the distribution
of p(x), indicating that the pairings were performed with individuals very similar
to each other.

Figure A.1 shows the distribution graphs of p(x) for all quarters, with those
of item (a) referring to the pairing performed in the first quarter, those of item
(b) referring to the pairing performed in the second quarter, etc. From the visual
inspection, it is possible to observe that, after the pairing, the curves of the women
who are mothers and those who are not mothers coincide throughout the distri-
bution of p(x), indicating that the pairings were performed with individuals very
similar to each other.

Table A.1 contains the results of the tests for comparing the means of the
covariates for the unpaired and paired samples for all interviews and both groups
used. Before pairings, it was possible to verify that the groups were not very similar
in terms of their observable characteristics. This trend changed after pairing.

FIGURE A.1
Distribution plots of p(x) for the pairings carried out quarter by quarter
A.1A — Interview 1
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A.1E — Interview 5
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Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8, 2026.
Authors’ elaboration.

Once the pairing method was used in each of the quarters, the pairs formed
in each pairing were unified to represent a single woman. After ordering the in-
terviews with the pair, each pair was presented as a single individual, and it was
possible to expand the observation window of the panel to up to ten observations —
a maximum of five observations representing the period in which the woman
was not yet a mother (control female) and a maximum of five observations for
the period after the declaration of the child at home (treated female). Thus, each
person reports having had a child in a specific interview, but there is information
before and after birth. Information before birth is necessary to consider the status
of the activity and occupation of the woman and compare it with the situation
after birth, especially after the period of maternity leave.
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In this expanded structure, the sample consists of 1,959 women, for a total of
16,030 observations. The advantage of the expanded sample is that it can analyze
women for longer periods before and after the birth of the first child, as shown
in table A.2.!

Table A.2 shows the average participation of women in the expanded sample
in the labor market up to four quarters before and after birth. The proportion of
inactive women is similar in the second, third, and fourth quarters before the birth
of the baby, although it slightly increases in the second quarter before birth. The
proportion of inactive women begins to increase, with greater relevance one quarter
before birth. However, the largest increase occurs one quarter after the baby is
born, when there is an increase in the rate of approximately 10 percentage points
(p-p.) compared with the last quarter before birth. In the second quarter after birth,
the proportion of inactive women increases but soon begins to decrease from the
third quarter onward. In general, even four quarters after birth, the inactivity rate
does not return to levels similar to those observed before the birth of the first child.

TABLEA.2
Distribution of women, by activity and occupation status, per quarter and based on
the expanded sample

(In %)
Before the baby After the baby
4 quarters | 3 quarters | 2 quarters | 1 quarter 1 quarter | 2 quarters | 3 quarters | 4 quarters
Inactive 28.05 28.01 29.24 34.01 44.07 46.64 41.30 37.83
Employed 62.30 63.07 64.34 60.05 50.35 47.14 50.38 51.08
Formal sector 40.84 41.95 44.46 42.46 36.99 33.23 35.09 34.10
Informal sector 21.45 21.11 19.88 17.60 13.36 13.91 15.29 16.98
Unemployed 9.65 8.92 6.43 5.93 5.57 6.22 832 11.10
Total observations 1,426 1,663 1,806 1,952 1,701 1,442 1,053 715
Total women 1,941 1,957 1,959 1,959 1,959 1,959 1,957 1,941

Source: Microdata from Continuous PNAD 2012-2019. Available at: https:/ftp.ibge.gov.br/Trabalho_e_Rendimento/Pesquisa_
Nacional_por_Amostra_de_Domicilios_continua/Trimestral/Microdados/. Accessed on: May 8, 2026.
Authors’ elaboration.
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1. The total number of observations and number of women are different throughout the quarters because women declared
the birth of their first child in different interviews. In this way, it is possible to follow some women for longer than others.
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