Examining the Impact of Early Childbearing on Labor Outcomes in Brazil

Ana L Kassouf, Vagar Ahmed, Agnes Zabsonré, Ronelle Burger, Mitzie Conchada

Abstract

This study examines labor market participation, formal jobs participation and
earnings of women who had a child during their adolescent years. Although in
developed countries there is a large literature looking at the effect of teenage
pregnancy on labor market outcome, in less developed countries there are very few
studies. A woman’s decision on the number of children she has is a choice variable
which is influenced by factors such as her motivation and her own assessment of her
productivity and labor market returns, factors that will also affect her labor
outcome. Aware of the endogeneity of childbearing, we examine some instruments
including age of menarche and miscarriage, using the Brazilian National Health
Survey (PNS). The results show an increase of 9 to 11 percentage points in the labor
participation due to early pregnancy and a decrease by 12 percentage points in
formal jobs participation. In low income families, where teenage pregnancy is more
prevalent, women are forced to enter into the labor force as a way to support their
children and maintain their family income. However, there is a selection into more
flexible low skilled jobs (informal). It is also observed negative impacts of early
pregnancy on earnings close to 28%. One of the mechanisms through which teenage
pregnancy affects labor participation and earnings is through education. Early
pregnancy decrease women’s education in 1.3 years. To account for heterogeneity
in effects of childbearing, we analyzed the impacts for different race groups,
income, and regions of residence. Increasing women’s labor force participation
together with high rates of teenage pregnancy in Brazil point to the importance of
public policies to avoid or reduce the impact of adolescent pregnancy on mothers
labor outcome and schooling found in this study. Teenagers should be aware of the
problems involved with early pregnancy, and know how to prevent it. Moreover,
day care services for the baby and counseling for young mothers are crucial policies
to reinsert the adolescents back to school and into the labor market with better

opportunities and wages.



1. Introduction
1.1.Background
One of the biggest challenges faced by many low and middle-income countries is the
issue of adolescent pregnancy and motherhood. According to the Pan American Health
Organization (2017) near 21 million girls aged 15 to 19 and about 2 million girls under
15 become pregnant every year - most in low and middle-income countries. The average
global birth rate among the age of 15-19 is 46 per 1000 girls, with the highest rates in
sub-Saharan Africa and the second largest rates in Latin America. In West Africa
adolescent birth rates are as high as 115 births per 2000 women, while in Latin America

and the Caribbean this rates are 66.5 births per 2000 women.

In South America, only Venezuela, Ecuador and Bolivia have higher birth rates for
women in the 15-19-year age group than Brazil, while in Latin America, Brazil is in
seventh place out of 16 analyzed countries [Pan American Health Organization (2017)].
However, since Brazil has the largest population in Latin America, the number of
teenage pregnancy is the largest in absolute values. Actually, The United Nations
Population Fund (UNFPA) cites Brazil as the fourth country in the world in numbers of
women aged 20-24 who gave birth by age 18, after India, Bangladesh and Nigeria,
showing the importance of Brazil in the world regarding adolescent pregnancy.

However, Azevedo et al. (2012) point out that “Brazil achieved impressive gains in a
number of health indicators —including maternal and child mortality, and chronic

malnutrition— but obtained a much more limited success in stemming teen pregnancy”.

Knowing that pregnancy and childbirth complications are the leading cause of death
among girls from 15 to 19 years in many low and middle-income countries, that deaths
in the first week of life are 50 per cent higher among babies born to adolescent mothers
than among babies born to mothers in their 20s, that those adolescents mothers are more
exposed to sexually-transmitted infectious diseases, that they have higher probability to
drop out of school, have fewer job opportunities and lower income, governments should

be aware that many of the goals in the United Nations Millennium Development Goals



are directly affected by the incidence of early pregnancy. For example, Goal 1- end
hunger and extreme poverty; Goal 2 - achieve universal primary education; Goal 3 -
promote gender equality and empower women; Goal 4 - reduce child mortality; Goal 5 -
improve maternal health; and Goal 6 - combat HIV. In this way, governments must act

to avoid teenage-girl pregnancy and to break their cycles of poverty.

The objective of this study is to measure the impact of teenage childbearing on labor
outcomes, understanding the link between early pregnancy and labor force participation
and earnings. Is there a selection towards low skilled and low paid jobs due to lack of
education and the need of income? Is poverty being aggravated as a result of girls and
adolescents having baby early in life?

1.2. Women’s labor outcome and fertility.

Although abortion is illegal, the Catholic Church opposes birth control and government
family planning is rare, fertility rates have dropped across Latin America. In 1960, women
in Latin America had almost six children on average, fallen to 2.3 children by 2010.
Brazil’s declining fertility rate has been particularly drastic, falling from 6.2 children per

woman in 1960 to 4.1 in 1980 to 1.7 nowadays [Brazilian census data, IBGE].

Going in the other direction, women’s labor force participation in Brazil increased from
27% in 1980 to 44% in 2018. Although fertility rate is rapidly decreasing and women’s
labor force participation is increasing, there is still a large percentage of teenage pregnancy
in the country. In 2014, a total of 60.5 babies were born to a group of a thousand women
aged 15-19 years. The participation of those teenage mothers in the total fertility rate is
17.4% [PNAD data set].

Unlike other regions in the world, and particularly in the developed countries, Latin
America’s conservative and traditional culture coupled with religious beliefs limits any
success and performance in the fight against teen pregnancy. In fact, these barriers while

shaping the individual behaviors are encouraging teen pregnancy and early marriage. For
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instance, Taylor et al. (2019) emphasize the role of social norms and cultural traditions in
contributing to sustain child marriage in Latin America. In particular, they report that in
Brazil, girls and young women get married in order to leave their parents as this is a sign of
social status and freedom.! Moreover, parents prefer marrying their daughters during
adolescence in order to avoid stigmatization due to pregnancies outside marriage.
Undoubtedly early marriage contributes to the persistence of teen pregnancy which in turn
leads to early childbearing. Wodon et al. (2017) report that more than half of girls have
children before 18 because of child marriage. Consequently, like poor countries, in Latin
America, early childbearing and early marriages intertwine, lead to more complicated links
with socioeconomic outcomes. Recent studies focussing on early marriage and
socioeconomic outcomes in developing countries include Jensen & Thornton (2003), Field
& Ambrus (2008), Parsons et al. (2015), Marchetta & Sahn (2016), Wodon et al. (2017),
Sunder (2018) and Asadullah & Wahhaj (2019). Like most recent studies analyzing early
childbearing and socioeconomic outcomes, their contributions deal with endogeneity
problems and improve the methodologies and discussions on controlling observed and
unobserved factors as a way to isolate its true effect and avoid bias in childbearing

coefficient.

These recent studies with better controls and more sophisticated econometric approaches
are showing less impact than presented by researchers and policy makers in the 80s and
90s. At that time they concluded that woman who gives birth as teenager was in social and
economic disadvantage throughout her life. Also, given that most teenage mothers are born
in poor families have lower level of education and live in threatening neighborhoods entails

difficulties in isolating the effect of early pregnancy [Hoffman (2011)].

The impact of childbearing on mother’s labor outcomes is therefore difficult to isolate due
to the endogeneity of this decision. The literature has proposed a number of exogenous
sources of variation in family size to try to solve this problem. For example, Rosenzweig &
Wolpin (1980) used the occurrence of twins in the first pregnancy and Angrist & Evans

(1998) used gender composition of the first two children as instrument to family size.

! Similar arguments are mentioned by Heilborn & Cabral (2011).



However, these instruments may be less relevant for instrumentation of becoming a teen
mother. More relevant for this research may be instrumentation via infertility, miscarriage
and age of menarche [Hotz, Sanders & McElroy (2005); Fletcher & Wolfe (2008); Aguero
& Marks (2011)].

The use of miscarriage and age of menarche as instrumental variables in this study relies on
the fact that they are likely to capture early childbearing more credibly than the other
instruments. Based on the argument that an earlier age of menarche may lead to more years
at risk of becoming pregnant, Ribar (1994) and Klepinger et al. (1999) analyzed the effects
of early childbearing on educational attainment. While the former does not find significant
effects on high school completion, the latter find large adverse effects. Field and Ambrus
(2008) use age of menarche as an instrument for age of first marriage in the case of
Bangladesh. They find negative effects on schooling. In fact, delaying marriage is

associated with positive education outcomes.

Most of the studies looking at the socioeconomic consequences of early childbearing over
the past decades focus mainly on education and on developed countries, especially USA
and Great Britain. See for instance Geronimus & Korenma (1992), Chevalier & Viitanen
(2003), Lang & Weinstein (2015) and Huang et al. (2019). Such socioeconomic
consequences are less discussed for labor outcomes and in the context of low and middle-
income countries. A few exceptions include Aguero & Marks (2011), Marchetta & Sahn
(2015), Berthelon & Kruger (2017) and Branson and Byker (2018).

Trussell & Pebley (1984) and Geronimus (1987) also emphasize the fact that teen
motherhood exposes both the child and the mother to greater risks of mortality. Thus, due
to its negative impacts on women’s education and long term socioeconomic outcomes,
adolescent pregnancy and motherhood become a major policy concern that global

community should face.

Although teenage childbearing is a huge problem in Brazil, only two studies have

investigated those relationships.



Narita et al (2016) used household survey from 1992 to 2004 and health ministry data from
1981 to 1992 to create a pseudo panel by state of birth and cohort. Using fixed effect
model, they found a negative impact of teenage pregnancy on educational level and labor
market outcomes. The study has many drawbacks since there is no question on the age at
first birth in the Brazilian household survey and the fact that they work with averages of

cohort groups instead of individual data.

Marteleto and Villanueva (2018) using the 2013 School-to-Work Transitions Survey
collected by the International Labor Organization find that early childbearing is detrimental
to the education outcomes of Brazilian women. The authors pointed out that sample size is
comparatively small, and because of that they could not explore differences across
subgroups. Also, lack of relevant variables such as women’s family structure, age at sexual

debut, test scores and others may have affected the results.

Given the importance of understanding how early pregnancy affects labor outcomes, the
main objective of this study is to use the National Brazilian Health Survey (PNS-2013) to
measure the impact of early childbearing on women’s participation in the labor market, in
the formal market and in earnings later in life. To control for the endogeneity problem in
the teenage childbearing variable, we use age of menarche and miscarriage as instruments.
Therefore, we take the advantage of a natural experiment comparing the outcomes of
women who became pregnant in adolescence, and gave birth, to outcomes of women who
became pregnant in adolescence and miscarried. Also, females with early age of menarche

tend to become pregnant at younger ages than do later-maturing females.

1.3. Pathways of impact mechanisms

The direction of the expected impact of childbearing on labor force participation is unclear.
A woman with a small child may have smaller probability to work outside her house, since
her reservation wage is higher and her time spent working will be forgone with her child.
Also, having a baby early in life would require long hours of intensive baby care activities



which could prevent women from entering in the labor market. For example, Bloom et al.

(2009) and Schultz (2008) find negative effect of childbearing on labor market outcomes.

On the other hand, teenage mothers may have higher probability to work. In low income
families, where teenage pregnancy is more prevalent, it is possible that due to the lack of
income and to the increase in extra expenses resulted from the new baby born, women will
be forced to drop out of school and to enter into the labor force as a way to support their
children and maintain their family income. The entrance into the labor market, however,
does not mean high quality of employment. Usually, due to lack of human capital, low paid

and low skilled jobs are prevalent.

Hotz, McElroy & Sanders (2005) find that teenage childbearing raise labor supply in the
United States. Similarly, Azevedo et al. (2012) find in Mexico that women who gave birth
early in life have higher probability to be employed and Herrera, Sahn & Villa (2019) find
that motherhood has a positive impact on labor force participation in Madagascar.

Klepinger et al. (1994) observe that having a baby early in life has large deleterious effects
on education outcomes. On the other hand, Ribar (1994) analyzed the effects of early
childbearing on educational attainment and find no significant effects on high school
completion. Also, Sanders & McElroy (2005) find that teenage childbearing has negligible
consequences on socioeconomic outcomes of teenage mothers in the United States. The
reason for possibly not obtaining significant effects is related to a discussion in the
literature about the difficulties in isolating the true effect of teenage childbearing, due to the
fact that most teenage mothers are born in deprived families and are not well educated. Low
socioeconomic conditions faced by young mothers confound the pure effect of a baby born
[Hoffman (2011)].

Becker’s human capital theory (1993) points out that early childbearing decreases or
prevents educational attainment and consequently affects female labor market participation
and earnings. Many girls who become pregnant have to drop out of school, decreasing their

skills and opportunities to earn income. If a teenage mother spends a large number of hours



taking care of her baby or spends time working into the labor market, she will not have time
to study and will probably drop out of school. Less human capital formation will result in
less labor opportunities, low level jobs and lower wage rates. We could then expect

negative impacts of early pregnancy on wage rates.

1.4. Endogeneity of Childbearing

It is well established in the literature the difficulties involved in the interpretation of the
impact of childbearing on mother’s work due to the endogeneity of this decision [Angrist &
Evans (1998), Lee (2010), Aguero & Marks (2011), for example]. A woman’s decision on
the number of children she has is a choice variable which is influenced by factors such as
her motivation and her own assessment of her productivity and labor market returns, factors

that will also affect her labor force participation.

To control for the endogeneity of childbearing we use age of menarche and miscarriage as
instrumental variables. Menarche reflects the woman’s first menstrual cycle and ranges
from 8 to 23 years old in our data, while miscarriage is equal to 1 if a woman had a

spontaneous or unwanted abortion and 0 otherwise.

There is evidence in the medical literature that those variables are influenced by factors
such as genotype, nutritional conditions, stress, use of tobacco and alcohol, life
environment, etc. [Yermachenko & Dvornyk (2014), Szwed et al. (2013), Fletcher & Wolfe
(2009), Ashcraft & Lang (2006)]. This could make these instruments endogenous with
respect to labor market outcomes. Szwed et al. (2013) classify those factors as internal

(which affect the human organism) and external (geographic and socioeconomic factors).

The first study to use miscarriage as instrument for childbearing was developed by Hotz,
Sanders & McElroy (2005). They claimed that after controlling for drinking, smoking, and
early contraception, miscarriage could be used as a natural experiment to measure the

effects of teenage pregnancy on the mother’s outcomes.



Fletcher & Wolfe (2008) also used miscarriage as instrument, but raised the point that it
could be a non-random event predicted by the occurrence of abortion in the individual’s
environment. To deal with this possible bias, they used community fixed-effects to control
for unobserved community-level characteristics. Likewise, Ashcraft et al. (2013) and Lang
& Weinstein (2015) claimed that miscarriage was non-random when abortion was a choice.
This happened because adolescents that aborted usually came from wealthy families while
those who miscarried were from more deprived families and therefore the sample becomes

non-random, biasing the estimates.

Although most variables in this present analysis are reported during the survey period,
important genetic and environmental controls are available, such as age, race,
anthropometric measures, consumption of tobacco and alcohol during adolescence and the
occurrence of chronic diseases. Also, a variety of socioeconomic and location variables are
included in the models as controls to avoid possible bias, such as participation in religious
activities, abortion, wealth and income indicators, household infrastructure, women’s
educational levels, state of residence, urban versus rural area of residence, etc.. Including
all those control variables together with the instrumental variables might solve or minimize

the estimation problems raised by the literature, allowing us to obtain consistent estimates.

Taking advantage of this rich data set coming from a Brazilian National Health Survey
undertaken in 2013 that allows the use of menarche and miscarriage as instrumental
variables and all the controls on socio-economic and health aspects, we concluded that
early pregnancy increase labor force participation due to the need of generating extra
income, but there is a selection into ‘bad jobs’ as we observe a decline in the probability to
work in formal jobs and a decrease in earnings. Heterogeneous effect showed larger impact
in less privileged groups, such as black and mulatto women, women living in poor regions
as well as women in the 50% lowest income group. These results indicate that women
having baby early in life who are usually from low income families and low socio-

economic environment may perpetuate their cycle of poverty.
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2. The Brazilian National Health Survey Data.

The National Health Survey is a household-based nationwide survey carried out by the
Ministry of Health in partnership with the Brazilian Institute of Geography and Statistics in
2013. The scope of the survey is to establish the health status and lifestyles of the
population with regard to access and use of services, preventive actions, continuity of care,
and health care financing. The sample size is 80,000 households, enabling the calculation of
indicators at different geographic levels, namely states, capitals, metropolitan and rural
areas. The questionnaire is divided into three parts. The first two are answered by one
resident and include questions on the household characteristics and on the social and
economic level and health status of all inhabitants. The individual questionnaire is
answered by an adult (aged 18 years or more), selected with equal probability among the

adult residents, and focuses on morbidity and lifestyle.

Women from 18 to 49 years old are asked about fertility, abortion, miscarriage, age of

menarche, health care, labor market participation, wages, income, education, etc.

3. Methodology
Consider the following equation:
Y, =XiB+Cb+¢g 1)

where Y; represents labor outcomes — labor force participation, formal labor participation
and earnings - X; is a vector of control variables and C; is the childbearing variable, which
is 1 if a woman from 20 to 49 years old had a baby before the age 20 and is 0 otherwise.
Trying to account for the endogeneity of childbearing, we use instrumental variables that
are uncorrelated with the error term ¢;, but correlated with the endogenous variable C;. The
instrumental variables are menarche (Me;) and miscarriage (Mi;). Menarche reflects the
woman’s age of the first menstrual cycle and ranges from 8 to 23 years old, while
miscarriage is equal to 1 if a woman had a spontaneous or unwanted abortion and 0
otherwise.

Since C; is endogenoues, we estimate the equation,

Ci = Mel"Bl + Miiﬁz + XUB + Uu;
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to obtain C; that will be used in (1) to consistently obtain the parameter estimate of interest

8.

The outcome variables labor force participation and formal labor participation as well as
the right hand side variable childbearing are treated as binary or continuous and depending

on that, bivariate probit model or instrumental variable model are applied, respectively.

According to Wooldridge (2010), due to the fact that both the outcome variable and the
endogenous right hand side variable (childbearing) are dichotomous, the correct model to
take into account the presence of endogeneity is the bivariate probit. This model is
identified if there is at least one variable that is correlated with the fact that women have
babies early in life or not and is uncorrelated with women’s participation in the labor force.
We use menarche or age at first menstruation and miscarriage as instrumental variables.
After controlling for other observed factors, menarche and miscarriage do not determine

labor force participation.

Besides Wooldridge (2010) showing that the appropriate model to use when the probit
model contains a binary explanatory variable that is endogenous is the bivariate probit
model, Angrist (1991) points out that the standard two-stage least squares model is an
alternative to bivariate probit model. Using Monte Carlo simulation, Angrist (1991) showed
that estimating the model using instrumental variable approach and ignoring the fact that
the dependent variable is dichotomous, gives similar results as the estimates in the bivariate

probit model.

Moreover, the effect of childbearing on earnings was estimated using Heckman selection
correction model with endogenous explanatory variable, since only 62% of women work.
In this case, earnings per hour were calculated as the women’s monthly payments in all

different jobs divided by the number of hours working.
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4. Data Analyses

4.1. Summary Statistics

A teenage pregnancy, as defined by the World Health Organization, is a pregnancy that
occurs for a woman under the age of 20 [WHO (2004)]. This definition is also used by
American Pregnancy Association and by Unicef.

Table 1 has the description of the variables used in the estimations as well as the mean and
standard-deviation for the sample of women from 20 to 49 years old who had baby before
the age of 20 (childbearing = 1) or at 20 years old or more (childbearing = 0). The averages
of the variables used in the regression models and presented in table 1 show worse socio-
economic and health conditions for women who had a baby earlier in life. For example,
family income, educational level, having piped water and sewerage systems are worse
towards women who had a baby before the age of 20. More than 65% of women work
when had a baby at 20 years old or more, while near 56% work when had a baby before 20
years old. Also, there is a large percentage of women working in formal jobs when they had
babies later in life. Observe that the value of the wage is almost half when the women were
mothers at young ages. Although a very simple descriptive analysis, there is an indication
that having a baby at young ages could probably have prevented women from studying and
from acquiring skills that would have allowed them to find better jobs and to get higher

salaries.

Figures land 2 show the percentage of women from 20 to 49 years old having a baby
before the age 20 according to family income (quartile of the distribution), and educational
levels, respectively. As expected, the largest percentage of teenage childbearing is in the
lower income group, where 48% of women had baby before twenty years old. On the other
hand, the percentage of childbearing in the richest families is 22%. Figure 2 shows that
close to 60% of women with low level of education had baby before 20 years old, but this

happen with only 13% of women with college degree.
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Figure 1 — Percentage of women from 20 to 49 years old who had a baby before the age of
20, by income level.
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Figure 2 — Percentage of women from 20 to 49 years old who had a baby before the age of
20 (childbearing=1) or at 20 or more (childbearing=0), by the educational level.

Figure 3 shows the percentage of women from 20 to 49 years old who had a baby before
the age of 20 by the first occurrence of menstruation. Menarche is an instrumental variable,
and so identification of the IV model requires correlation between childbearing and
menarche. There is a negative correlation between age of menarche and teenage pregnancy.
Girls who had their first menstrual cycle early in life have higher probability of having a

baby before the age 20.
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Figure 3 — Percentage of women from 20 to 49 years old who had a baby before the age of
20 by the age of first occurrence of menstruation.

Also, if the instrument was strong, female labor market participation should decrease with
the age of menarche via lower rate of early pregnancy among women with late menarche as

shown in figure 4.
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Figure 4 — Percentage of women from 20 to 49 years old working by the age of first
occurrence of menstruation.

Figure 5 shows the percentage of women according to their age of menarche. There are
women who had their first occurrence of menstruation at 8 years old, going up to 23 years
old. The largest percentage occurred at 12 and 13 years old, but at 11, 14 and 15 there is
also a large number of women.
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Figure 5 — Percentage of women from 20 to 49 years old by the age of the first occurrence
of menstruation.

4.2 Instrumental Variables

To check the validity of the two instrumental variables, menarche and miscarriage, we start
on running a simple OLS model of childbearing as a function of menarche and miscarriage.
Those variables to be valid instruments must have a large impact on childbearing. As
expected, we observe the t-test equals 9.2 for menarche and 23.1 for miscarriage, both
highly significant. On the other hand, menarche and miscarriage should not have an effect
on the woman’s participation in the labor force. Running a probit model of woman’s work
as a function of menarche and miscarriage, we observe that the z-tests are very low (1.1 for
menarche and 1.2 for miscarriage) and not statistically significant at 10% level or lower.
These results suggest that having spontaneous abortion or the age of the first menstruation
do not affect the woman’s decision to work, but they do affect woman’s decision to have a
baby earlier in life. Although these are not formal tests, once we know that a single
equation model is misspecified, it does give us an idea of the validity of the instrumental

variables in this case.

Table 2 shows the first stage equations for labor force participation (columns 1 and 2) and

participation in formal jobs (columns 3 and 4) for bivariate probit model and two stage least
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squares model. Column 5 has the first stage results for the earnings equation, which
includes, besides menarche and miscarriage, the inverse of Mills ratio to correct for
selectivity bias due to the fact that only 62% of women in the sample participate in the
labor force. The instrumental variables age of menarche and miscarriage are highly
significant in all childbearing equations. Menarche has a negative effect and miscarriage a
positive effect on childbearing. The negative sign of menarche’s coefficient indicates that
the later the occurrence of the first menstruation, the older a woman will get pregnant. The
positive sign of miscarriage’s coefficient shows higher risks involved in teen pregnancy.
The literature shows large percentage of teen pregnancies resulting in a miscarriage due to
the fact that many teenagers lack nutrients, development and growth necessary for healthy

pregnancy.

Estimating a two-stage least squares model allows us to test the strength of the instrumental
variables in a more rigorous way. Instrumental variables must be correlated with
endogenous right hand side variable and orthogonal to the error term in the structural
equation. The former condition can be tested by observing the fit of the first stage

regression.

For the labor force participation equation, Sanderson-Windmeijer multivariate F test of
excluded instruments is highly significant and equals to 180.2. The underidentification test
shows the explanatory power of the instruments. According to Baum, Schaffer & Stillman
(2002), if there is no explanatory power, the model is unidentified with respect to the
endogenous variable and the “bias of the IV estimator is the same as that of the OLS
estimator, IV becomes inconsistent, and nothing is gained from instrumenting”. The
Kleibergen-Paap rk Lagrange Multiplier test has a chi-squared distribution and is equal to
333.6, showing that the instruments have explanatory power. Besides the
underidentification test there is the weak identification test, such as Cragg-Donald Wald F

statistic (192.0) being highly significant.

For the second condition for the instrumental variable strength, given that we have

overidentified instrumental variables estimation (2 IV and 1 endogenous variable), we can
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test the orthogonality of the error term with the overidentifying instrumental variable using
the Hansen J test. This chi-squared test is equal to 0.63 and we do not reject the hypothesis
of no correlation between the error term and the overidentifying instrumental variable. This

type of test is conditional on one of the two instruments being valid.

Similarly, for formal labor participation and earnings equations, the Sanderson-Windmeijer
multivariate F test of excluded instruments is highly significant (113.6 and 90). The
Kleibergen-Paap rk Lagrange Multiplier test has a chi-squared distribution and is equal to
210.9 and 324.4, showing that the instruments have explanatory power. The weak
identification test, Cragg-Donald Wald F statistic (124 and 97.3) is highly significant. The
Hansen J chi-squared test is 25.6 and 28.5 and we do reject the hypothesis of no correlation

between the error term and the overidentifying instrumental variables.

Although these tests are widely used in the literature, some authors criticize the high
importance given to them in choosing valid instrumental variables. Parente & Silva (2011)
point out that those tests “check the coherency of the instruments rather than their validity”,
since they provide little information on whether the instruments are correlated with the
error term and whether they identify the parameters. Deaton (2010) also discusses similar
issues and states that “when random control trials are not possible, the proponents of these
methods advocate quasi-randomization through instrumental variable (IV) techniques or
natural experiments. | argue that many of these applications are unlikely to recover
quantities that are useful for policy or understanding: two Kkey issues are the
misunderstanding of exogeneity and the handling of heterogeneity.” Angrist & Pishche
(2009) on page 166 of their Mostly Harmless Econometric book write that
“overidentification testing ... whether multiple instruments are validated according to
whether or not they estimate the same thing, is out the window in a fully heterogeneous

world.”
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5. Main Results.

Tables 3, 4 and 5 present the results of the impact of teenage childbearing on work
participation, formal market participation and earnings, respectively. In each of these
results we included as control variables: age, levels of education, race, number of children,
marital status, household infrastructure, income, presence of chronic diseases, measures of
weight and height, consumption of alcohol during adolescence, smoking habits during
adolescence, religious activities, occurrence of abortion and location, which includes 26
states of Brazil and the Federal District as well as urban/rural areas. Menarche and

miscarriage are variables used as instruments.

5.1 The Effect of childbearing on women’s Labor Force Participation.

Due to the endogeneity of childbearing or the unobserved effects present in the error term,
more independent women with higher economic autonomy and that are more career
oriented will probably postpone pregnancy or even choose to not have children and at the
same time will choose to participate more actively in the labor market. If there are omitted
variable (e.g. being autonomous women) that lead to both higher employment and reduced
childbearing, we should observe a downward bias on the childbearing coefficient in the
uncorrected labor market participation model. And the coefficient should be larger in the
corrected model (IV) if instruments are doing a good job. This is indeed what we see,
ignoring the endogeneity of childbearing, column (1) of table 3 presents the marginal
effects of the probit model with binary dependent variable, which equals one if a woman
participates in the labor force and zero otherwise. For comparison reasons, we also
estimated an ordinary least square model (OLS), whose result is displayed in column (2). In
both cases, the coefficient of childbearing is positive and not statistically significant at 10%
level or less. However, in a more appropriate model, such as the bivariate probit, the
coefficient of childbearing is significant at 5% level, as shown in columns (3) and (4) for
the coefficient and the marginal effect, respectively. Last column of table 3 presents the
second stage estimations of the two stage least squares model. In this case, the effect of

childbearing is also positive and statistically significant. The coefficient of childbearing is
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0.09, which is very similar to the marginal effect of childbearing in the bivariate probit
model (0.11).

Based on the results, we concluded that having a baby before the age of 20 would increase
the probability of a woman to enter in the labor force by nine to eleven percentage points.
The positive coefficient can be explained by the fact that being pregnant at early ages
would require more income to deal with extra costs to raise a child, including medical care,
schooling, feeding etc.. Consequently, women would probably drop out of school and enter

into the labor market.

Although most papers find a negative relation between childbearing and employment, Hotz
et al. (2005) using data from United States showed that teen mothers were more likely to
work over their early adulthood than if they had delayed childbearing. Similarly, Azevedo
et al. (2012) using Mexican data from the National Survey of Demographic Dynamics
found that women who gave birth during their adolescence had on average 21 percentage

points higher probability to be employed, compared with their counterparts who miscarried.

We also run the same models using only menarche and only miscarriage as instrumental
variable. The significance of both menarche and miscarriage alone is very high and the
effect of each IV on teenage pregnancy is the same as before, negative for menarche and
positive for miscarriage. The impact of childbearing on labor force participation in both
cases was positive. Childbearing coefficient was significant at 10% level for menarche and

at 1% level for miscarriage.

5.2 The Effect of childbearing on women’s Formal Jobs Participation
The impact of teenage childbearing on labor force participation showed that early
pregnancy drive women to work, but probably in low skill jobs, given women’s income
need and their lack of skills. To test this hypothesis we estimate the impact of early
pregnancy on formal labor participation. The idea is that low skill jobs with more time
flexibility and not requiring high level of education are more informal type of jobs and

mothers would be more involved in this type of work.
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In this paper, women working as employee in private or public sectors or as employer were
considered engaged in formal jobs, while domestic servants, self-employed or unpaid

employees were considered working in informal jobs.

The results in table 4 confirm that early pregnant women have 12 percentage points lower
probability to work in formal jobs and therefore are more engaged in low skilled jobs.
Again estimating bivariate probit model or instrumental variable model gives very similar
childbearing coefficients (-0.12 and -0.11). The childbearing coefficient in the IV model
(0.11) although not statistically significant at 10% level is significant at 11% level.

Similarly Aguero & Marks (2011) concluded that “motherhood affects the type of work a

woman pursues by decreasing the likelihood of paid work”.

5.3. The Effect of childbearing on women’s Earnings.

To obtain the impact of teenage childbearing on women’s earnings we estimated a sample
selection model (Heckman two stage type model) with endogenous explanatory variable.
The results are presented in table 5. Here, menarche and miscarriage are the instrumental
variables and childbearing is an endogenous right hand side variable in the earnings
equation. All variables, except childbearing, are treated as controls. For identification of the
structural equation we need some variables that affect labor force participation but not the
wage offer. In this case, we excluded from the wage equation and included in the labor
force participation equation the variables: number of children below the age of 6 and
number of children between 6 and 14 years old. Those variables are very important to
explain women’s decision to work, but at the same time should not affect the hourly wage

rates.

Comparing the childbearing estimate using OLS (column 1) with the IV estimate (column
2) shows a smaller coefficient for OLS in absolute terms. Therefore, there might be other

unmeasured effects, such as girls living in low socioeconomic conditions wishing to get rid
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of their parents due to family conflicts that would choose to get pregnant as a way to get
married and to escape from their families. However, this might drive the adolescent out of

school and into low wage jobs.

It is good to point out also that the instrumental variable estimate reflects the effect of
childbearing only for the population whose choice of the treatment was affected by the
instruments, which is the local average treatment effect (LATE). LATE is the Average
Treatment Effect for the sub-population of compliers and it is not informative about effects
on always-takers and never-takers. In our case, since we are using miscarriage and age of
menarche as instruments to identify the endogeneous childbearing variable, it is not
straightforward to identify compliers from noncompliers.

The results show that the coefficient of childbearing is highly significant and negative. So,
having babies at young ages would have the effect of decreasing women’s hourly wages by
0.25 percentage points, measured in logarithm, which is equivalent to 28% decrease in the
average wage rate. This is a very large decrease in wages, reflecting that early mothers may

be involved in low skilled and low paid jobs compared to women that had baby later in life.

Fletcher & Wolfe (2009) found that “’giving birth as a teen is associated with a decline in
the probability of graduating from high school and a reduction in income and total wages of
$2,200 to $2,400”.

One of the mechanisms driving young mothers to work more in unskilled jobs and to
receive lower wages is through low education. We expect teenage mothers to drop out of
school and therefore reduce their number of years of education. With less human capital
skills and less opportunities to find high quality jobs, the wages received by mothers
decrease. To check the veracity of this argument we estimated the effect of early

childbearing on years of education using two stage least squares.
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The coefficient of childbearing was highly significant and negative, indicating that having a
baby before the age of 20 would decrease the women’s education by approximately 1.3

year.

Children start school in Brazil at the age of 6 and are supposed to finish primary level at the
age of 14. These 9 years in primary school is mandatory. After that, they should spend three
years in high school and then start college. Data from 2015 Brazilian National Household
survey shows that 52% of the adult population (more than 25 years old) has only primary
school or 9 years of education. Only 26% finish high school and 13.5% has a college

degree.

The average number of years of education in our sample (PNS) is 9.2. Therefore, a decrease
in one year of education as a result of adolescent pregnancy obtained in our estimation is

equivalent to 14% reduction in the average number of years of education.

5.4. Exploring Heterogeneity in Effects of Childbearing

Table 6 shows heterogeneous effects of childbearing on labor force participation, formal
labor market and earnings per hour. The full sample of women was divided into two
color/race groups (black/mulatto and white/Asian), two income level groups (lowest 50%

and highest 50%), and two regions groups (North/Northeast and South/Southeast/Central).

Brazil's ethnic groups differ in many ways, including the rates of teenage childbearing.
Black and mulatto Brazilian women are poorer than Asian and whites and so are more
likely to have children earlier in life. In the 2013 PNS, the percentage of white adolescents
(< 20 years old) having a baby is 28.9%. Rates for blacks and mulattos adolescents are
higher: 38.1% and 43.2%, respectively. Dividing the sample by race, we observe that
blacks and mulattos have larger positive probability to work when having a baby early in
life than white and Asians do. Also, adolescent blacks and mulattos mothers have a highly
significant coefficient with a drop in wages by 30%. On the other hand, white and Asian

group presented the largest decrease in formal labor participation. Probably, richest women
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already engaged in formal jobs, once pregnant or with a small child, had to find more time

flexible jobs and with less skill requirements.

Using family income without considering the woman’s wages we constructed an income
variable and divided the sample between women in the bottom 50% lowest family income
and the upper 50% highest family income. Childbearing was not statistically significant in
when considering the probability to enter in the labor force. However, women in the upper
income group who probably had better jobs, ended up decreasing the probability to work in
formal jobs when pregnant. Also, the wages per hour worked by women who had a baby
early in life reduced by almost 47% in lower income families, while smaller effect was
observed for the upper income group.

Brazil is divided into five big regions with large cultural and socioeconomic contrasts
among them. The poorest North and Northeast regions have 42.5% of women having a
baby early in life, while in the South, Southeast and Central parts the percentage is lower
and near 31%. Women in the poorest regions have larger probability to work and receive
lower wages (34% drop) when had a baby before the age of 20. However, those in richer

families had lower probability to work in formal jobs when pregnant at early ages.

Looking at the impact of childbearing on education for each category, we observe that in all
groups, childbearing decrease the educational level one year or more. Independent of race,

income level, or region, having a baby early in life decrease women’s learning and skills.

6. Policy Implications & Recommendations.

6.1. Childbearing and Labor force participation

As per our results there is a small positive impact of childbearing on labor force
participation. Joining the labor force for most teenage mothers may be a necessity rather
than a choice given the additional expenditure that comes with the child. However in most
cases it is likely that the entry back into the labor force may be difficult. Women may end

up accepting jobs which are harder to perform and on little wages only because of the
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additional demands on their savings. This is discussed in Herrera et al. (2017) where cases
who experience their first child during adolescence end up in low quality jobs in the
informal sector — a sector which usually does not provide medical care and other social
welfare-related benefits. This ultimately reduces their welfare and the time they could
devote to the child. In line with the social safety nets experimented in several countries, we
recommend a guarantee of a public-sector job for a time bound period which could also
result in consumption-smoothing. It will also significantly reduce the job search time of a

teenage mother.

It is important to consider targeted policies and interventions considering different
women’s age group. For example, our results indicate that there is a positive and significant
impact of childbearing on labor force participation for mothers between 30 to 39 years old.

For younger (20-29) and older mothers (40-49) the results were not statistically significant.

A key reason for this result is that mothers from 30 to 39 years old are expected to take care
of more independent older children who may be in school or day care. Therefore, as a way
to increase income and to cover the child’s schooling fees and other costs, women will

work.

However, at this age group there is also mothers” desire to maintain high quality parenting,
which is not always possible with high demands from their jobs. There are examples,
however, where some interventions help balance the demands at home and at work. For
example: (i) behavioral parent training, which involve training parents regarding the
behavior management skills; (ii) coping skills interventions, which is based on the

principles of cognitive-behavioral therapy, and (iii) a combination of both.

The literature points out that woman between 30-39 years old (and higher age groups) faces
challenges related to frequent changes in child behavior. This may result in negative parent-
child interaction and stress, which can also affect the quality of their work. Programs that

promote parenting practices related to behavior management, for example, positive
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behavior intervention and support have been suggested. These programs involve problem-

behavior prevention methods (Dunlap and Fox, 2009).

6.2. Childbearing and wages.

Our results indicate negative impact of childbearing on wages. This is intuitive given the
demands on time and energy available with teenage mothers. In case where blue-collar
work is performed there can be sharp decline in wages given the health restrictions on
mothers during pregnancy and after child birth. Manual labor can also have impact on the
new born child given that mother may be overly consumed with the job and resulting time
and energy available for the child may reduce. In this respect it is important for the local
governments to have consumption-smoothing schemes. These would essentially work in

the same way as unemployment insurance (see Gruber 1994, Ahmed 2017).

While the past experience indicates that the government support to teenage workers has
been the key to consumption-smoothing, however through appropriate legislative efforts
one can also bind the employers to do more for teenage mothers (see examples in Ahmed
2013, Ahmed & Zeshan 2013).

Governments can also allow tax credit to such employers who would allow leave with some
proportion of pay and additionally contribution towards Medicare. In the event that such
mechanisms are not possible, which may be the case in a developing countries, perhaps the
solution could be a universal basic allowance during the phase of pregnancy and some part
of the time after birth (see also Schmitt 2018).

One could argue that the wages in this analysis are observed in adulthood (i.e. after young
childbearing), but a larger focus in this section is on mechanisms that would occur during
pregnancy or infanthood. While this is true, however periods of pregnancy which may have
kept the mother away from work (particularly in the informal sector) translates into ‘lost

experience’ and reduced future earning capacity (Baker 2011).
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6.3. Childbearing and education

Our results have indicated a negative effect of teenage childbearing on women’s education.
A two-pronged policy effort will be required if girl’s right to education is to be safeguarded
from the impact of childbearing. First, during the period leading up to the child birth there
need to be extensive network of women’s education counseling units in the schools and
colleges which should inform the expecting teenage child how best to deal with the
evolving situation. This support is necessary and also, provision of taking a deferment from
school under such circumstances should be made easier by the (school) administration.
However for this to happen there have to be appropriate legislative reforms at the national

level.

Second, the post birth period is crucial for the teenage mothers given the increased
demands on their time. It is at this stage that schools as well as district-level administration
should subsidize or provide for free the services which should include day care services for
the baby and counseling for the mother. Having a child would also result in additional
demands on savings available with the teenage mother. These need to be covered through a
dedicated programmes for social safety nets explained below. While such safety nets are
designed, existing literature could provide some lessons e.g. Narita et al. (2016) suggest
that girls who give birth as teenagers usually tend to catch up (with appropriate help) with

higher level education while young. However this becomes difficult as they become older.

6.4. Childbearing and Poverty

It is clear from our analyses that the most affected group of women is the low income
group. Women in low income families have a larger reduction in the number of years in
school when they have a baby early in life and they receive lower wages, probably due to
this reduction in education. Therefore, poverty seems to be exacerbated due to teenage

childbearing.

There is ample literature suggesting that early age mothers are not well represented in
national or sub-national welfare programmes. Yet the consensus is missing as to which type

of welfare programmes can break the linkages between early childbearing and poverty.
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This of course also depends on a country setting and perhaps sub-national political
economy if the programme is being designed for a specific place. As the competition for
public resources increases, it is important to consider both preventive and remedial
approaches to teenage pregnancy. Both have been found successful but under certain
conditions. For example, Moore and Wertheimer (1984) had suggested conditions where
strategies to prevent early childbearing may be successful and ultimately also over time
reduce the demands on scarce public resources. Several other studies also point out that
costs associated with preventive strategies prove to be lower than those associated with
remedial programmes (which for example, could take the form of public investment to keep

teenage mothers in school).

Education and programs in schools and communities that teach girls and show them
both how to avoid early pregnancy and what the consequences of it are, have gained
traction in several countries. For example, in Brazil there is a large discussion that
many girls get pregnant to get rid of their parents, thinking that life may offer better
outcomes. Due to lack of information they enter in worse situations. Recent experience
also indicates the usefulness of social enterprises which could help teenage mothers at a
local level, particularly where pure-market and pure-public models of assisting them fail
(see Richardson et al. 2017).

6.5. Childbearing and Inequality

Our results indicate some evidence of how childbearing could accentuate inequality in the
Brazilian context. For example, we separately analyze the impact of teenage childbearing
on labor force participation to see how the early pregnancy would drive women to work,
and if the opportunity to work may be limited to low skill jobs only — given the higher

income need during and post these circumstances, and the lack of skills endowments.

In the country-specific context here ‘formal’ is defined as women working as employee in
private or public sector as an employee with a contract or as employer, while informal are
those working as domestic servant, self-employed or in unpaid work. The results in table 4

confirm that early pregnant women have 12 percentage points lower probability to work in
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formal jobs and therefore are more engaged in low skilled jobs. These results have

implications to widen overall and intra-gender income inequalities.’

7. Conclusions

As women’s labor force participation is increasing and adolescent pregnancy is still a big
challenge in many developing countries, it is important to measure the impact of teenage
childbearing on labor participation, formal jobs participations and earnings as well as to
analyze the mechanisms through which childbearing affects labor outcomes. To this end, we
use the National Brazilian Health Survey (PNS) undertaken in 2013.

To control for the endogeneity problem in the teenage childbearing variable, we use age of
menarche and miscarriage as instrumental variables. Depending on the outcome variable, we
estimate specific econometric models, such as bivariate probit model, two stage least

squares model and Heckman two stage procedure.

The results show that having a baby before the age of 20 would increase the probability of a
woman to enter into the labor force by 9 to 11percentage points. This positive coefficient or
the increase in labor market participation can be explained by the fact that being pregnant at
early ages would require more household resources to deal with the extra expenditures that
come with a new baby or child’s costs, such as medical treatment and schooling. However,
this increase in labor force participation is related to a decrease in formal jobs by 12
percentage points, meaning that teenage mothers are more involved in informal jobs, which
requires fewer skills and is more flexible in time. However, in informal jobs women have

less welfare benefits.

With respect to earnings, we observe that having babies at young ages would have the
effect of decreasing women’s hourly wages by 0.25 percentage points, measured in

logarithm, which is equivalent to 28% decrease in the average hourly wage rate.

? See also, Ahmed and O’ Donoghue (2010); and Khan et al. (2016)
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It is clear that early pregnancy affects labor participation and earnings through education.
We find that adolescent pregnancy reduces women’s education by 1.3 year, which is
equivalent to 14% reduction in the average number of years of education in the sample.

We have also investigated heterogeneous effects by diving the full sample of women into
two color/race groups (black/mulatto and white/Asian), two income level groups (lowest
50% and highest 50%), and two regions groups (North/Northeast and
South/Southeast/Central).

Black and mullato teenage mothers as well as those living in the poorest regions of Brazil
have higher probability to work and significant lower wages®. It is clear that, independent
of race, income level, or region, having a baby early in life decreases women’s learning and

skills by more than a year of education.

Policies to reduce teenage pregnancy include education programs related to sexuality,
relationships, sexual behavior, sexual health, planned parenthood, etc. Adolescents and
their families in more vulnerable groups should be aware of pregnancy prevention and
should have information and access to anticonception methods. Provisions of day care
centers would assist teenagers to start over schools and consequently be engaged in better
quality jobs that would provide higher earnings and would allow women’s quality of life to

improve.

¥ The results obtained in this study focus mainly on the economic side of the problem. However, the health
side is extremely important and well documented. For example, teenage pregnancy generates barriers to the
psychological and social development of young women, besides being associated with health problems and
higher risk of maternal mortality. Moreover, adolescents” children will have higher probability to become
unhealthy and to end up in poverty.



30

Table 1 — Descriptive Statistics for the group of women who had a child before the age of 20
(childbearing=1) and at the age 20 or more (childbearing=0).

Childbearing =0 Childbearing = 1
Variables Description of the variables number mean s.d. number mean s.d.
wage_hour wage per hour (reais) 8573 11.0 15.37 4301 6.47 8.06
Inwage_hour log wage per hour 8573 1.96 0.88 4301 1.55 0.77
Work 1 if work and O otherwise 13406 0.65 0.48 7956 0.56 0.50
Formal 1 if work as employee or employer 8,695 0.70 0.46 4,412 0.52 0.50
years education Number of years of education 13406 10.25 4.12 7956 7.46 4.39
Miscarriage 1 if had miscarriage 13406 0.14 0.35 7956 0.26 0.44
Menarche age at first menstruation 13271 12.93 1.65 7908 12.73 1.50
Age women’s age from 20 to 49 13406 34.31 8.26 7956 33.99 8.03
primary_sch if had completed or incomplete primary school 13406 0.21 0.40 7956 0.42 0.49
high_sch if had completed or incomplete high school 13406 0.43 0.50 7956 0.34 0.47
graduate_sch if had completed or incomplete graduate school 13406 0.30 0.46 7956 0.10 0.30
other_races black, mulatto or indigenous race 13405 0.57 0.50 7956 0.70 0.46
chlessé number of children below 6 years old 13406 0.34 0.59 7956 0.51 0.72
childé_14 number of children between 6 and 14 years old 13406 0.54 0.78 7956 0.96 1.04
with_husband 1 if husband is in the household 13406 0.59 0.49 7956 0.68 0.46
Plumb 1 if household has plumbing water 13406 0.83 0.38 7956 0.73 0.44
Sewerage 1 if household has sewerage system 13406 0.76 0.43 7956 0.62 0.48
faminc_ownearn family labor income - own earnings (+1000) 13406 1.86 4.04 7956 1.14 1.69
Nonlaborinc family non labor income (divided by 1000) 13406 0.50 1.32 7956 0.36 0.80
Chronic_disease 1 if diagnosed with chronic diseases 13406 0.13 0.34 7956 0.13 0.34
religious 1 if often participate in religious activities 13406 0.55 0.50 7956 0.52 0.50
Urban 1 if household is in urban area 13406 0.87 0.34 7956 0.78 0.41
Weight Weight in Kilograms 12599 66.71 14.38 7516 67.66 14.6
Height Height in centimeters 12611 159.75 7.00 7522 157.77  6.76
Drink_adolesc 1 if consumed alcohol during adolescence 13406 0.11 0.30 7956 0.11 0.30
Smoke_adolesc 1 if smoked during adolescence 13406 0.10 0.29 7956 0.18 0.38
Abortion 1 if had non-spontaneous abortion 13406 0.02 0.13 7956 0.04 0.21

Source: PNS — 2013.



Table 2 - Childbearing first stage regressions.

31

Labor force participation Formal Log wage hour
Bivariate IV Model Bivariate IV Model IV Model
probit probit
(@) 2 ®) (4) ()
menarche -0.0662*** -0.0212*** -0.064 ***  -0.0208***  -0.0196***
(0.0063) (0.0019) (0.0083) (0.0024) (0.0024)
miscarriage 0.386*** 0.132*** 0.403*** 0.134*** 0.132%***
(0.025) (0.0087) (0.032) (0.011) (0.011)
Mills Ratio - - - - 0.583***
(0.106)
Sanderson-Windmeijer F (excl. instruments) 176.8 *** 110.7 *** 91.7 ***
Kleibergen-Paap rk LM (underidentif. test) 327.7 *** 205.9 *** 331.0 ***
Cragg-Donald Wald F  (weak idententifcation) 188.7 *** 121.3 *** 91.7 ***
Hansen J statistic (overidentification test) 0.48 26.0 *** 34.8 ***
N observ 19,873 19,873 12,323 12,323 12,104

Note: Standard errors in parentheses; * Significance at 10%; ** Significance at 5%; *** Significance at 1%.
Control variables include age, race, education, number of kids, drink during adolescence, smoke during
adolescence, abortion, religious, weight, height, chronic diseases, household infrastructure, family income,
location (26 states + Federal District)

Source: PNS - 2013.

Table 3 — Labor force participation equations for women from 20 to 49 years old estimated using

probit model, OLS model, bivariate probit model and two stage least squares model.

Bivariate Probit 1V Model
Probit dy/dx OLS Work dy/dx Work
Variables (1) (2) (3) (4 (5)
childbearing 0.0024 0.0013 0.346** 0.114** 0.091
(0.0079) (0.0073) (0.136) (0.043) (0.054)
p=-021*
F-statistics 57.1 *** 70.0 ***
N. observations 20,036 20,036 19,873 19,873 19,873

Note: Standard errors in parentheses; * Significance at 10%; ** Significance at 5%; *** Significance at 1%.
Control variables include age, race, education, number of kids, drink during adolescence, smoke during
adolescence, abortion, religious, weight, height, chronic diseases, household infrastructure, family income,
location (26 states + Federal District)

Source: PNS - 2013.
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Table 4 — Formal labor equations for women from 20 to 49 years old estimated using probit
model, OLS model, bivariate probit model and two stage least squares model.

Probit oLS Bivariate probit 1V Model

Variables dy/dx Formal dy/dx Work

1) ) @) (4) (©)
childbearing -0.040 *** -0.036 ***  -0.377** -0.122** -0.106
(0.0103) (0.0090) (0.170) (0.0575) (0.067)
p=0.16*

F-stat 63.5 *** 77.2 ***
N. observations 12,412 12,412 12,323 12,323 12,323

Note: Standard errors in parentheses; * Significance at 10%; ** Significance at 5%; *** Significance at 1%.
Control variables include age, race, education, number of kids, drink during adolescence, smoke during
adolescence, abortion, religious, weight, height, chronic diseases, household infrastructure, family income,
location (26 states + Federal District)

Source: PNS - 2013.

Table 5-Log wage hour equations for women 20 to 49 years old estimated using OLS and
Heckman two stage model.

Heckman Procedure

Variables OoLS
Log wage hour
childbearing -0.090*** -0.252%**
(0.014) (0.084)
F-stat 159.06*** 123.8***
N. observations 12,191 12,104

Note: Standard errors in parentheses; * Significance at 10%; ** Significance at 5%; *** Significance at 1%.
Control variables include age, race, education, number of kids, drink during adolescence, smoke during
adolescence, abortion, religious, weight, height, chronic diseases, household infrastructure, family income,
location (26 states + Federal District)

Source: PNS - 2013.
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Table 6 — The effect of childbearing on labor force participation for different categories,
estimated using bivariate probit model and two stage least squares model (2SLS).

Formal Job

Log wage hour

Bivariate Probit  2SLS-1V  Bivariate Probit 2SLS- 1V 2SLS - IV
dy/dx dy/dx

Black and mullato 126 * 14 * -0.005 -0.042 -0.263 ***
s.e. (0.057) (0.067) (0.072) (0.081) (0.103)
Observations 12,270 12,270 7,236 7,236 7,084
White and Asian 122 * 0.073 -0.143 * -0.192 * -0.230 *
s.e. (0.065) (0.09) (0.085) (0.116) (0.138)
observations 7,603 7,603 5,087 5,087 5,020
50% lowest income 0.059 0.023 0.004 -0.032 -0.383 ***
s.e. (0.052) (0.061) (0.071) (0.080) (0.096)
observations 10,302 10,302 6,451 6,451 6,331
50% highest income 0.121 * 0.103 -0.295 *** -0.244 ** -0.260 *
s.e. (0.073) (0.087) (0.066) (0.125) (0.143)
observations 9,571 9,571 5,872 5,872 5,773
Poorest regions (N,NE) 0.159 *** 0.163 ** -0.0063 -0.015 -0.296 **
s.e. (0.057) (0.071) (0.079) (0.087) (0.12)
Observations 10,800 10,800 6,032 6,032 5,878
Richest regions (S,SE,C) 0.062 -0.011 -0.144 * -0.202 * -0.145
s.e. (0.067) (0.081) (0.075) (0,106) (0.112)
observations 9,073 9,073 6,291 6,291 6,226

Note: Standard errors in parentheses;* Significance at 10%; ** Significance at 5%; *** Significance at 1%.

Control variables include age, race, education, number of kids, drink during adolescence, smoke during
adolescence, abortion, religious, weight, height, chronic diseases, household infrastructure, family income,
location (26 states + Federal District)

Source: PNS - 2013.
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