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Abstract 

 

The rapid decline in fertility and, at the same time, the increasing female education and labor force 

participation in the past few decades motivated studies focusing on the relationship between fertility 

and female labor supply and fertility and educational achievements among women. As each child may 

present a different effect upon mothers’ labor supply and educational achievements, we estimate the 

effects of the first, the second and the third (or more) children separately. Also, once “having children” 

and "studying/working” are, in general, simultaneous decisions for women, we estimated the effects of 

children based on five alternative events as fertility proxies: miscarriage, stillbirth and child mortality 

(early neonatal, neonatal and infant mortality). The assumption is that, even though the decision of 

“having children” is endogenous, the loss of a child is an unplanned, random event. We used the 1984 

Brazilian Household Survey (PNAD) which, although some would consider it as an old source of 

information, it is indeed a rare and underused dataset containing the complete birth history of Brazilian 

women. We have found that children reduce female labor force participation and that the effects are 

stronger for the first and third (or more) children. Our preliminary analysis also shows heterogeneity 

between the wealthiest and the poorest regions of Brazil, with the previous ones revealing stronger 

negative effects of having children on women’s labor supply than the last ones. In the analysis 

concerning the effects of children on women's educational achievements, we found that the second 

child increases the probability of mothers having completed at least completed 8 or 12 years of 

schooling. We speculate that this result is compatible with economies of scale in the care of two 

children and with the possibility that siblings may help taking care of each other. As we believe these 

results may be changing over time, we additionally intend to compare these results based on the PNAD 

1984 with the 2013 Brazilian National Health Survey (PNS), since important social and demographic 

change took place in Brazil over this period. 
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Introduction 

 

 Although we are interested in measuring the impact of having the first, second and third (or 

more) children on labor force participation and on educational achievements, it is worth highlighting 

that, in this version of the paper, the literature review and the methods section is focused on the effects 

of having children on women’s labor force participation. Regarding the regional and over time analysis 

as well as the impacts of becoming/being a mother on women’s educational variables, we mainly 

present preliminary results as we are currently developing this part of the paper. 

 

The relation between fertility and women’s labor force participation 

 

 Economic theory suggests that labor supply and fertility decisions, for females, are not  

independent and seem to be related to other household decisions (BECKER, 1991). In some sense,  

one can expect that the decision whether or not to have children to be correlated to the  

participation and the status of the women in the labor market. This relation might have been  

strengthened by economic development and social and cultural changes that had a significant impact  

on the labor supply of females not only regarding entering the labor force but also in labor intensity  

(hours worked per week) and wages (LUNDBERG; ROSE, 2000; PAZELLO, 2006). 

 

 While the empirical literature on men have reported heterogeneity in the association  

between their labor force participation and fatherhood (ANGRIST; EVANS, 1998; DERMOTT, 2006;  

KAUFMAN; UHLENBERG, 2000; WAITE; HAGGSTROM; KANOUSE, 1986), studies centering on 

women have generally confirmed the theoretical prediction that having children is negatively related to  

being in the labor market on both developing (CRUCES; GALIANI, 2007; PAZELLO, 2006) and  

developed countries (ANGRIST; EVANS, 1998; MEULDERS et al., 2007).  

  

 Despite this body of evidence, some have shown that not only maternity is an important  

determinant of mother’s work decision but the inverse is also true (ANGRIST; EVANS, 1998),  

indicating the simultaneity of this decision-making process.  In addition to this simultaneity, there  

may be women who would rather prefer working than having children as well as some who highly  

value maternity and therefore decide not to work or at least to have a more flexible job (HERR;  

WOLFRAM, 2012; FORTIN, 2005). This means that women with different preferences regarding  

children and work would explain the negative association found in past studies, even without any  

causal effect of fertility on women’s work status. While long recognizing that fertility and labor 

supply are probably jointly determined, only lately have researchers empirically examined if this  

association reflects a truly causal effect of fertility on female labor force participation.  

 

 A relatively recent wave of research focuses on the use of natural (or quasi-natural) experiments 

to deal with the endogeneity bias between female labor supply and fertility. Alternatively, since fertility  



variables are not exogenous in female labor supply models, estimations of the causal effects of  

children on work decisions are, in general, based on variables that work as a source of exogenous  

variability in family size. In general, this literature has analyzed the effect of fertility on women’s  

labor force participation using exogenous variation in family size induced by twins (ANGRIST; 

EVANS, 1998; BRONARS; GROGGER, 1994; CÁCERES-DELPIANO, 2008; JACOBSEN; 

PEARCE III; ROSENBLOOM, 1999; ROZENZWEIG; WOLPIN, 1980a; 1980b), parents’ preferences 

for a mixed sibling-sex composition (ANGRIST; EVANS, 1998; IACOVOU, 2001), miscarriage 

(HOTZ; MCELROY; SANDERS, 2005), stillbirths (PAZELLO; FERNANDES, 2004) and fertility 

problems/limitations (AGÜERO; MARKS, 2008; CRISTIA, 2008).  

 

 Additionally, based on the fact that parents’ familiar resources/time allocation is directly related 

to parents’ time spent on labor market and/or at home, mothers can react differently depending on the 

size of her offspring. A three-children mother may decide to allocate less hours to the labor market in 

order to spend more time with children, while it can be more feasible for a one- or two-children mother 

to increase her labor supply in order to provide funds to a larger family size. There is a large body of 

research showing the impacts of birth order on children's health and education (BLACK; DEVEREUX; 

SALVANES, 2005), but not on mothers’ decisions to work and/or study. There are reasons to believe, 

for example, that the first child is the one with the strongest effect on women’s labor market decisions 

(VERE, 2008). Cáceres-Delpiano (2008) took into account different birth orders in the children effects 

estimation on female labor force participation in developing countries. He found negative effects of the 

first and third (or more) birth on female employment probability, while the second birth increases this 

likelihood (a result that can be compatible with economies of scale in the care of two children). 

However, besides using a sample of 42 developing countries to enhance sample size, the author used 

the occurrence of twins as an instrumental variable (a more well-known event, therefore, frequently 

employed in this sort of estimation) and there was no focus on the differences between 

countries/regions. 

 

Fertility decline and rising female labor supply in Brazil 

 

 Brazil is facing a steady and fast decline in fertility. The average number of  children per woman 

fell from 5.8 in 1970 to 2.4 in 2000 (BERQUÓ; CAVENAGHI, 2006), to below replacement levels by 

2006 (Ministério da Saúde, 2008) to 1.77 in 2014 (IBGE, 2014), reflecting the rapid fertility decline in 

the country. Although there are still regional differences, there is a clear convergence across regions. In 

the 1970s, fertility decline concentrated in the more developed areas of the country, since the early 

1980s, the least developed and poorest groups started showing intense fall in fertility rates (POTTER; 

SCHMERTMANN; CAVENAGHI, 2002; POTTER et al., 2010). 

 

 At the same time, female labor force participation rates began to rise continuously from  

26.63% in 1980 to 44.14% in 2000 (ABEP; UNFPA, 2009). In the early 1980s, some argued that the  



increase in female activity rates in Brazil was caused by economic cyclical factors in a male  

breadwinning model, husbands’ unemployment and lower wages would force wives to look for jobs  

as a strategy to complement family income (MONTALI; PATARRA, 1986). Studies carried out in the  

following decade have shown that there was a long term trend stronger than the short term  

adjustments previously mentioned (BRUSCHINI; LOMBARDI, 1996; CONNELLY; DEGRAFF; 

LEVISON, 1996; COSTA, 1990; SANTOS; MORETTO, 2001; WAJNMAN; LIBERATO; QUEIROZ, 

1998). There is also huge socioeconomic differences in female labor supply, the more developed 

regions of the country have very high female labor force participation (and low fertility), but in recent 

years it is been observed a convergence process (Costa, 1990; Wajnman, Queiroz & Liberato, 1998; 

Bruschini & Lombardi, 1996). 

 

 The increasing female labor force participation in Brazil is marked by an important rise in the  

participation of married women. Bruschini (1998) shows that female workers in the 1970s were  

mostly young, unmarried and childless, while in the mid-1990s female labor force was composed by  

older, married and mothers. Male breadwinning income effect could explain some short term  

fluctuations, but the long term trend is clearly a result of an intense process of modernization  

interacted with technological and cultural change that has occurred in the Brazilian society since the  

late 1970s. Changes in female identity and family relations, as well as smaller family ideals, and  

greater access of women to education are important components of this process (BRUSCHINI, 1998;  

RIOS-NETO; WAJNMAN, 1994).  

 

Objectives 

 

 This paper has an important methodological contribution to the extent that it estimates the  

effects of the three first birth orders on female labor force participation (and on educational 

achievements) using five natural experiments – which works by itself as important robustness checks 

for the effects of children on women’s labor supply and educational attainment. Especially in 

developing countries – where longitudinal databases are virtually nonexistent (as is the case of Brazil), 

methodological strategies that allow us to estimate not only the association between two variables, but 

the effect on each other (eliminating the problem of reverse causality) become essential tools. 

Accordingly, we propose the use of the occurrence of early neonatal mortality, infant and child 

mortality as proxies for fertility in female labor supply and educational attainment models. 

 

 We aim to estimate the impact of motherhood on women’s participation in the labor  

market and educational outcomes, based on five events used as a natural experiments. The main 

difficulty to perform this exercise is data availability, since it is necessary to know if the women 

experienced fetal loss or child mortality, and it is also necessary to know when it happened. We use a 

nationally representative data on Brazil, which not only contains enough sample size, but also has 

information on the whole women’s reproductive history.  



 Although, we intend to make an analysis in two points in time (1984 and 2013), in this version, 

we only show the results of our extensive use of the National Household Sample Survey (PNAD) 

carried out in 1984. As mentioned earlier, in that year, PNAD carried out a special supplement focused 

on the birth history of all women aged 15 to 54. The questionnaire includes questions on number of 

births, child mortality, dates of birth and deaths, as well as information on miscarriage and stillbirth 

(including the period when it happened). This special feature of this dataset allows us to investigate 

whether different birth orders have different effects on women’s labor supply. 

 

 Additionally, as Brazil is a large country with sizeable demographic and socioeconomic 

differences between its regions (especially between the North and Northeast versus the South and 

Southeast regions), we found important to include an analysis of the effects of children on women’s 

educational and work status separately by regions as follows: Southern regions (South + Southeast) and 

Northern regions (North + Northeast). The disparities between these regions are large in several aspects 

of social life but, particular to this research, are staggering in terms of women’s fertility, educational 

attainment and work status. Below, we show some of these regional differences that motivated our 

decision of including a regional analysis to our main results. 

 

 Although the Brazilian educational context has improved enormously in the last decade, 

bringing in higher levels of school access and educational attainment, and smaller regional gaps 

(Marteleto e De Souza, 2012), considerable Southern-Northern disparities still remain. 

 

 Formal education was a limited practice in Brazil until the mid- to late 1990s and has clearly 

expanded and incorporated the populations of all areas of the country, at least in terms of access to 

primary schooling (Veloso 2009; Marteleto e De Souza, 2012). Even more recently, there were changes 

in the Brazilian educational legislation (the Constitutional Amendment No. 59, dating from 11.11.2009, 

was made official by Law No. 12,796, dating from 04.04.2013), making basic education compulsory 

from 4 to 17 years of age. Only between 2000 and 2010, the access to school became virtually universal 

particularly for the ones aged 6 to 14 years old (IBGE, 2014). However, when one analyses some 

educational indicators for the adult population, the disparities between the Northern and Southern 

regions become are striking. In 2010, the illiteracy rate of those women (aged at least 15 years old) 

living in the Northeast region was almost 3 times higher than that found for residents in the Southeast 

region (8.5% and 23%, respectively). Also, the proportion of women aged 25 (and over) with no 

schooling or incomplete Elementary School is 28.7% higher in the Northeast compared to the 

Southeast. With regard to higher education, only 17.5% of women living in the Northeast of the country 

had completed College, while in the Southeast and South, this percentage reaches 28% in 2010 (IBGE, 

2014). 

 



 Regarding women’s labor force participation, despite the general rise in their participation in the 

Brazilian labor market, while only 48% of women (aged 16 or more) living in the Northeast region is 

working, this figure reaches almost 61% in the South region of Brazil in 2010 (IBGE, 2014). 

 

 Equally important are the regional differences on the level of fertility in Brazil.  IBGE (2014) 

compares the percentage of women (by five-year age groups between ages 15 to 49) living in the rural 

areas who had at least one child in 2010 to their counterparts in the urban areas. As a matter of fact, the 

urbanization rate in the Northeast and North is 73% while this rate is 85 and 93% for the South and 

Southeast regions, respectively. Despite the decreasing proportion of younger women with live births, 

especially those aged up to 34 years, the differentials in this indicator were visible when analyzed 

according to the area of residence. In urban areas, in 2010, 11.1% of young women aged 15 to 19 had at 

least one child born alive, while in rural areas this indicator was 15.5%. The most significant difference 

was found in the group of women aged 25-29 years old. Regarding these women, the proportion of 

those with a child was 57.9% in urban areas and 75.4% in rural areas in 2010.  

 

 Also, we are currently working on the data derived from the National Health Survey (PNS) 

carried out in 2013. PNS 2013 is a nationally representative household survey conducted by the 

Brazilian Institute of Geography and Statistics (IBGE) and Ministry of Health. Besides all the 

socioeconomic and demographic information, PNS 2013 has also information on the performance of 

the national health system; the health conditions of the Brazilian population; surveillance of chronic 

non-communicable diseases and associated risk factors (MALTA et al., 2008); which includes 

important information on women’s birth histories. Between 1984 and 2013, Brazilian society 

experienced important social, economic and demographic changes, so that it is important to analyse in 

what extend the effects of maternity on women’s educational and work status have also changed. 

 

Methods and Data 

 

 Determining how motherhood affects female labor force participation (and vice-versa) is not  

a simple task. First, especially in developing countries, the available data sources do not provide  

women histories of childbirth and work, which complicates the cause and effect identification in the  

relationship between fertility and female labor supply. Furthermore, a woman’s current occupational  

situation is the result of a career marked not only by plans and desires, but also by misfortunes. In  

this context, a planned or a non-planned child may have different effects on women's labor history  

(DIAS-JÚNIOR, 2010).  

 

 The identification of the causal direction between having children and work is also difficult  

for two more reasons: 1) these decisions are made simultaneously, which makes both endogenous  

events (ANGRIST; EVANS, 1998); 2) work and child women’s preferences may greatly vary, so that  

there are women who prefer having children instead of working and vice-versa and, simply  



comparing women with different preferences would imply a negative relationship between fertility  

and labor supply even if there is no causal effect of children on women's work decision (PAZELLO;  

FERNANDES, 2004).  

  

 Many observational empirical studies ignore causality and the endogeneity problem. There  

are labor supply models considering children’s characteristics as explanatory variables in parents’  

hours worked equations (MARON; MEULDERS, 2008; SCORZAFAVE; MENEZES-FILHO, 2001), 

but there are also models where wages and other work engagement measures are considered 

explanatory variables in equations of fertility (PAPAPETROU, 2004). These conventional methods,  

however, only provide a measure of the association between female labor supply and motherhood,  

they do not allow for any causality inference. 

  

 We use data derived from the PNAD 1984, which is a nationally representative household 

survey collected annually by the Brazilian Institute of Geography and Statistics (IBGE). In addition to 

the socioeconomic and demographic information, the 1984 PNAD has a fertility supplement, which 

asks about complete birth history to all women aged 15 to 54 who had a child. In other words, it asks in 

which day, month and year each child was born, and in case of death, when it happened (day, month 

and year). Based on this information, it is possible identifying (in case of death) early neonatal (up to 7 

days), neonatal (up to 28 days) and infant (up to 1 year) mortality. In addition, the 1984 PNAD also 

includes information on how many stillbirths and abortions these women have experienced in the 

previous two years, so that we have information on these events for women in different parities.  

 

 The empirical evidence in Brazil and Latin America shows that fertility decisions have affected 

female status in the labor market, the labor intensity – hours worked per week (Pazello, 2006), and the 

decision to enter the labor market (Lérida, 2006). In common, all the previous studies do not consider 

different birth orders. But, there are reasons to believe, for example, that the first child is the one with 

the strongest effect on women’s labor market decisions (Lérida, 2006). 

 

 Given that we use five events related to the loss of a gestational or born child (stillbirth,  

miscarriage, death of a child before completing 7, 28 and 365 days of life), taking into consideration  

that each event works as a proxy for fertility in each of the three parity progressions (from 0 to 1  

child, from 1 to 2 children and from 2 to 3 or more children), in total, we have 15 estimations of  

children effects for each of the three variable related to female educational and work status: ‘labor 

supply’, ‘having at least 8 years of schooling’ and ‘having at least 12 years of schooling’.  

 

 Focusing on the occurrence of stillbirth as a proxy for fertility, the specification of the model  

go behind the following reasoning. When estimating the first child effect on female labor force  

participation, the treatment group (women who have had a stillbirth) is comprised by women aged  

15 to 54 without children, who had had a pregnancy in two years prior to the interview, and who had  



had a stillbirth. The control group is comprised by women (in the same age group and who also had  

had a recent pregnancy) with one child who never had lost a child (neither experiencing fetal nor  

infant death). In estimating the second child effect on the female labor supply, the treatment group  

is comprised by one-child mothers aged 15 to 54 who recently became pregnant, and who have had  

at least one stillbirth, whereas the control group is comprised by women with similar characteristics  

(in terms of age and pregnancy), but who had two children and never had lost a child. Finally, in the  

estimation of the third (or more) child effect, the treatment group is comprised by mothers with two  

children, aged 15 to 54 years, who had had a pregnancy in the last two years and who had had a  

stillbirth, while the control group is comprised by those who had three or more children and had  

never lost a child. In the other models, using alternative events selected as fertility proxies, we  

construct the samples and variables in an analogous way.  

 

 In all models we assume that for both groups of women (control and treatment) pregnancy was a 

planned event, thus it could have impact their labor decisions. We also control for several variables that 

might be related to the occurrence of child mortality or interrupted pregnancy (Pazello & Fernandes, 

2004; Eller et. al., 2006, among others). Based on the fact that abortion/stillbirth occurrence as well as 

child mortality are, in general, associated with socioeconomic conditions (França et. al., 2001; Schoeps 

et. al., 2007; Assis, Machado & Rodrigues, 2008; PAZELLO; FERNANDES 2004; ELLER; BRANCH; 

BYRNE, 2006 ), we control for variables related to these conditions, such as income (familiar mensal 

income ignoring the proper women earnings), schooling, residence area and household infrastructure.  

With these controls, we expect that the process determining a child loss becomes random. We 

emphasize the fact that the indicator variables for the occurrence of fetal loss or infant mortality enter 

directly in the logistic models, not as instrumental variables.  

  

 In addition to these control variables, all models include a variable that indicates the occurrence 

of a child or fetal mortality. This is our variable of interest, which means that, with a mathematical 

transformation, its coefficient provide us the marginal effect of having a kid (first, second or third – or 

more – kid, depending on the parity analysed) on mother’s labor supply decision. 

 

 For example, regarding the marginal effect interpretation, if we compare women with no 

children to women with one child, a positive effect (of the ‘mortality event’ indicator) means that 

women without children present a larger probability of being in the labor force than the one who 

experienced the event.  In other words, it means that having a child (first) may reduce female labor 

force participation in Brazil. 

 

 In this preliminary version, we focus our analysis on the ‘labor force participation’ indicator 

variable (which takes value “1” if women is working or looking for a job and “0” otherwise) and report 

estimates of the childbearing effects on women’s labor supply using logistic regression models. We also 

show preliminary results on: 1) two educational attainment variables: ‘having at least 8 years of 



schooling’ and ‘having at least 12 years of schooling’, with both variables taking value “1” for the ones 

who have it and “0” otherwise; and 2) regional analysis: additionally, we estimate the previous models 

separately for the Southern and Northern regions. 

 

The construction of the samples 

 

 In order to accurately estimate the effect of children on female labor force participation, we  

restrict the sample to women who are household heads or spouses, so that we can be sure about the  

identification of their children. We restrict our analyses to children whose mothers were younger 

than age 40 to ensure they are less likely to have older children outside the household and who are  

old enough to have had children. Table 1 shows the treatment and control groups definition in each  

case.  

 



 

 

 

 

 

 

 

 

 



Preliminary Results 

  

Descriptive Statistics 

 

 In Table 2 we compare selected socio-demographic characteristics among women aged 15 to  

54 who had experienced a stillbirth (treatment) with those who never lost a child (control) – columns  

1 to 3. We also compare women aged 15 to 54 who had a son who died before being one year old  

(treatment) with women who never lost a child (control) – columns 4 to 6. Women in the control  

group are more educated, have higher family income, a higher proportion of them are white, live in  

the more developed regions (South and Southeast), and they live in households with at least one  

component of basic infrastructure.  These factors demonstrate the association of stillbirth and infant  

mortality with poverty characteristics as it was prior identified in the literature (PAZELLO, 2004; 

ELLER; BRANCH; BYRNE, 2006). Descriptive analysis of women whose children died in the first 7 

and 28 days of life (not shown) allows us to reach similar conclusions. 

 



 

 

  

 

  

 

 

 



In Table 3 the comparison is between the women who observed a miscarriage (treatment)  

and the alternative as control. Contrary to what we found in the occurrence of a stillbirth, women  

who had had an abortion are, on average, in better living conditions than those who never had lost a  

child, that is to say, they have a higher family income, live in higher proportion in the more  

developed regions, and they live in households with better infra-structure. The socio-demographic  

differences among women in the treatment and control group, although significant, have much lower 

magnitudes compared to those found when dealing with stillbirth and infant mortality. While  

the literature points to studies that find no association between the socio-economic conditions and  

the occurrence of miscarriage (PARAZZINI et al., 1991; AL-ANSARY; BABAY, 1994), there are also  

studies that relate to a higher incidence of abortions to women undergoing assisted reproduction  

techniques (WANG; NORMAN; WILCOX, 2004) – these are associated with women living in better  

conditions.  

 



 

 

 

 

 

 

 

 

 



The validity and limitations of using fetal loss and early child mortality as natural experiments  

 

 The occurrence of stillbirth, miscarriage, or infant mortality can be natural experiments  

because they represent an unexpected event leading to the reduction in the number of children. This  

would eliminate the endogeneity between children and female labor supply. It is important to  

acknowledge that the consequences of these events on women’s mental and emotional health may  

discourage them to perform their usual activities, thus forcing them to intensify these activities or  

even encouraging them to try conceiving another child to replace the loss. For all these reasons, the  

fact that a woman had a stillbirth can affect her work decisions (WOLFF; NIELSON; SCHILLER, 

1970; LAMMERSLEY; DRINKWATER, 1997).  

 

 In order to minimize this selectivity problem, we restricted our control group to women who  

have never experienced a stillbirth or infant mortality. In the treatment groups, we observed that the  

events occurred on average after the first or second children (within each sample analyzed). The  

average age of the youngest child of women in the treatment group, mothers of children 1 or 2,  

indicates that they were born, on average, before the fetal/child death used as natural experiment  

(Table 4). We have restricted our treatment and control sample to women who became pregnant in  

the previous 2 years. The youngest child average age is (almost) always greater than 2. 

 

 

 



 Another issue is our sample restriction. We excluded from the control group, mothers who  

had lost child(ren) to avoid losses associated with problems related to fecundity in this group.  

However, young women, who had an abortion or stillbirth and who still can have children, can be  

erroneously excluded from the control group. Because of this, we also estimate the effects of second  

and third (or more) children, using the occurrence of miscarriage and stillbirth as proxies for fertility in 

samples of women aged 30 to 54, 35 to 54, 40 to 54 (not shown). In fact, although the  

coefficients are not estimated with the same precision probably due to the (smaller) sample sizes,  

they become larger in magnitude with analytical samples of older women, confirming the results  

found in the full samples.  

 

 Fetal losses and infant deaths are rare events. Thus, there is a problem of external validity of  

the estimates. In addition, the variation in fertility induced by these events can not be generalized to  

variations in fertility caused by other causes or women with little propensity to experience them  

(MOFFITT, 2003). A simulation exercise through time may help to verify the prediction power of our  

estimates of first, second and third effects over female labor force participation rates.  

 

 As previously mentioned, there are some characteristics that increase the probability of  

experiencing miscarriage, stillbirth and infant mortality. Potentially, these events also have an  

internal validity problem. Simply put, the association of these events to family income may indicate  

that they are not exogenous. Therefore, we control for observable characteristics that determine family 

income. We also conducted the Haussmann Exogeneity Test, comparing OLS models to 2SLS  

models – the variables indicating the occurrence of stillbirth or infant death (treatment status  

indicators) entered as an instrument for fertility. In all cases the p-values were very close to zero,  

thus the estimations of the effect of children on labor force participation of women based on the use  

of these events is likely to solve the endogeneity problem.  

 

Children estimated effects on Women’s Labor Force Participation 

 

 First, we analyze the relationship between motherhood and women's labor force  

participation through traditional logistic models with pure observational data with no natural  

experiment, this is the naïve estimation. Then, we use the natural experiments related to the early  

loss of a child in the logistic models to establish the causal effect of parity, that is to say, the first,  

second and third (or more) children ever born on female participation. Our female labor force  

participation measure is a dummy variable assuming value one for women classified as economically  

active (employed or unemployed) and value zero for inactive women. We control for age, age  

squared, educational level, presence of spouse, area (whether urban or not), type of area  

(metropolitan or not), place of residence, clusters by State, non-work income (family income minus  

women income), family income quintile at which women belong, and four household characteristics  

variables (if there is general water supply, at least one bathroom, garbage collection and electricity).  



 Table 5 presents children marginal effects (estimated with each of the proxies for fertility  

transitions in the three maternity) on the probability of women aged 15 to 54 being economically  

active in 1984. All estimated effects are positive, as expected by the literature review and found in  

the scarce empirical literature for Brazil (FERNANDES; PAZELLO, 2004; PAZELLO, 2006; 

CAMPÊLO; SILVA, 2005). The last row shows the naïve model results (endogenous indicator). They 

suggest that having a child reduces women’s probability of being in the labor force by .10 (first birth 

order) to .28 (third). The most important difference between this conventional model and the natural 

experiment approach is observed on the third child effect, where the magnitude of the marginal effect is 

much larger on the conventional model, suggesting a much larger negative effect of the third child on  

women’s labor supply decisions in comparison to the first and second child effects.  

 

 

Table 5 - Effects of First, Second and Third (or more) Children on Female Labor Force Participation 

according to the fetal/child loss used as proxy for fertility, Women aged 15-54: Brazil - 1984 

Fetal/child loss used as proxy 

for fertility 

Brazil 

Fst child Snd child Trd child 

Stillbirth 0.0959 0.0559 0.0802 

p value 0.0181 0.1070 0.0443 

N obs 5852 5058 6397 

Abortion 0.1100 0.0578 0.0855 

p value 0.0000 0.0001 0.0000 

N obs 6223 5514 6821 

Early neo. 0.0391 0.0187 0.0611 

p value 0.4513 0.4724 0.0084 

N obs 5790 5048 6474 

Neonatal 0.0460 0.0433 0.0780 

p value 0.1872 0.0693 0.0027 

N obs 5816 5125 6554 

Infant mort. 0.0828 0.0455 0.0649 

p value 0.0052 0.0028 0.0016 

N obs 5883 5344 6860 

Naive Model (logistic model 

using endogenous indicator 

variable of the number of 

children in each parity) 

0.1031 0.0375 0.2791 

p value 0.0000 0.0000 0.0030 

N obs 9755 14447 16757 

Source: IBGE (PNAD, 1984). 
   

  

  



 Considering only significant effects (p-values of less than .10) in the models using proxies for  

fertility, we observe that the first child effects (reduction) on female labor force participation (Table 5, 

column 1) range from .0828 (in the proxy for fertility death of a child before one year of age) to .1100  

(abortion as proxy for fertility). Concerning the second child effects (column 2), we found that  

having a second child reduces mothers’ probability of being in the EAP (Economically Active  

Population) in the interval between .0433 (neonatal mortality) and .0578 (abortion/miscarriage). 

Finally, when considering the third child effects, it reduces mothers’ labor force participation ranging 

from .0611 (early neonatal death) to .0855 (abortion/miscarriage).  

 

 Analyzing these marginal effects by parity, there is a downward trend from the first child to  

the second, and an upward trend from the second to the third (or more) child. This means that, the  

marginal children effect of parity on women's participation in the EAP curve presents a 'U' shape as  

illustrated in Figure 1. Taking miscarriage as an example for a proxy for fertility, the estimated first  

child effect was a (reduction of) .1100, while the second child effect fell reaching .0578 and the third 

(or more) child effect increased again to .0855 (without, however, recovering the magnitude of the first 

child effect).  

 

 

 

 Two aspects can be highlighted in the analysis of Table 5. First, regarding the magnitude of  

the estimated effects of parity on female labor force participation, there is a similar magnitude  

among the alternative proxies for fertility. In absolute values, the magnitude of the marginal effect  

was generally smaller in the proxies associated with neonatal mortality (both early neonatal and  

regular). Stillbirth and miscarriage presented similar results regarding the magnitude of marginal  



effects, while infant mortality was the third proxy regarding consistency of the marginal effect.  

Concerning statistical significance, stillbirth was significant only in the case of third birth – the same  

with both neonatal mortality proxies. Abortion (miscarriage) and infant mortality were statistically  

significant in the three marginal effects (first, second, and third or more parities).  

 

Children estimated effects on Women’s Educational attainments 

 

 Firstly, we highlight the fact that women’s age interval is more restricted when analysing 

children effects on women’s educational achievements (25-54 years old) than the one used in the 

analysis of labor force participation (15-54 years old). This is so because as educational levels can 

increase over the life cycle, it is important for us that both groups of women (treatment and control) had 

completed their schooling years. In Brazil, particularly in the early 1980’s there is a high probability 

that this was the case for women aged at least 25 years old. 

 

 Table 6 shows the estimated effects for both educational indicators: ‘having completed 8 years 

of schooling’ and ‘having completed 12 years of schooling’. We highlight two aspects. First, the effects 

of children on women’s education seem not to be as strong as they are regarding women’s labor force 

participation (since fewer marginal effects are significant). Once again (as in women’s work status 

estimations), the first and third child seem to have larger effects on reducing the chance of a mother 

completing 12 or even 8 years of schooling. 

 

 Secondly, we have actually found robust positive effects of a second children on mother’s 

education (this was the case for all proxies for fertility, except for the abortion). More specifically, our 

estimations suggest that a second child can increase the probability of the mother completing 8 years of 

schooling; the increase in this probability varied between .0784 and .1295. Because of this finding, we 

proceeded to examine if regional differences would be playing a role (next subsection). This is so 

because there are important differences in the socioeconomic development of the Northern compared to 

the Southern regions. The industrialization and urbanization concentrated in the Southern regions were 

followed by the Northern regions only more than a decade later, resulting in considerable differences 

across those regions in Brazil (Diniz, 2002; Marteleto and De Souza, 2012) in the sense that the 

Northern regions are less developed/poorer and the Southern ones are more developed/wealthiest. 

 

 According to Caldwell (1982), in pre-demographic transition societies, children were seen as 

providers of resources to the family. This way, when families face financial constraints, children may 

contribute largely to family resources not only by working outside the home but also by working inside 

the home (performing domestic work which can include taking care of other members of the 

household). In the context of the poorer Northern regions, it may be the case that siblings may 

contribute to the family by working for pay and by taking care of younger children (Marteleto and De 



Souza, 2012) and this would explain the positive effects of having a second child on the probability of 

completing 8 years of schooling. 

 

Table 6 - Effects of First, Second and Third (or more) Children on Female '12 years of 

schooling attainment' and '8 years of schooling attainment' according to the fetal/child 

loss used as proxy for fertility, Women aged 25-54: Brazil - 1984 

Fetal/child loss used as 

proxy for fertility 

12 years of schooling 8 years of schooling 

Fst child Snd child Trd child Fst child Snd child Trd child 

Stillbirth -0.0377 0.0127 0.0188 -0.0284 -0.0784 0.0421 

p value 0.5478 0.7275 0.4392 0.6333 0.0747 0.2923 

N obs 1799 2254 3211 1950 2860 5330 

Abortion 0.0382 -0.0211 0.0312 0.0474 -0.0105 0.0651 

p value 0.2227 0.1206 0.0634 0.3466 0.5280 0.0001 

N obs 1967 2473 3467 2130 3125 5662 

Early neo. 0.1964 0.0054 0.0195 0.2413 -0.1214 0.0252 

p value 0.0421 0.9340 0.4165 0.1716 0.0234 0.3968 

N obs 1772 2240 3228 1917 2842 5379 

Neonatal 0.1337 -0.0703 0.0139 0.1429 -0.0965 0.0337 

p value 0.0657 0.3365 0.5655 0.2935 0.0017 0.1688 

N obs 1781 2262 3249 1928 2879 5432 

Infant mort. 0.0752 -0.0965 0.0102 0.0559 -0.1295 -0.0028 

p value 0.2220 0.1437 0.6059 0.6112 0.0003 0.8729 

N obs 1792 2301 3322 1943 2966 5611 

Source: IBGE (PNAD, 1984). 
     

 

 

Regional analysis of children effects: Northern X Southern regions 

 

 As we would expect, the results for the effects of children on both work and educational status 

of women are different depending on the region analysed. 

 

 According to our estimates (Table 7), the first child may reduce the probability of women’s 

participation in the labor force by at least .0893 and at most .1474 in the Southern regions, while the 

first child seems to have smaller effect on their counterparts residing in the Northern regions (the only 

significant effect was found with the abortion proxy for fertility: .0818). The Northern regions can still 

be considered as a very patriarchal society, so that becoming a mother or not may have no or little 

influence on women’s working status. However, a more careful analysis still needs to be done in this 

regard. 



Table 7 - Effects of First, Second and Third (or more) Children on Female Labor Force Participation according to the 

fetal/child loss used as proxy for fertility, Women aged 15-54: Brazil, Southern and Northern regions - 1984 

Fetal/child loss used as 

proxy for fertility 

Brazil Southern regions Northern regions 

Fst child Snd child Trd child Fst child Snd child Trd child Fst child Snd child Trd child 

Stillbirth 0.0959 0.0559 0.0802 0.1412 0.0767 0.1134 0.0792 0.0226 0.0468 

p value 0.0181 0.1070 0.0443 0.0094 0.1665 0.0324 0.1459 0.6945 0.4883 

N obs 5852 5058 6397 3070 2646 2773 2112 1798 2834 

Abortion 0.1100 0.0578 0.0855 0.1474 0.0536 0.0957 0.0818 0.0658 0.0397 

p value 0.0000 0.0001 0.0000 0.0000 0.0284 0.0000 0.0133 0.0007 0.1335 

N obs 6223 5514 6821 3277 2909 3036 2233 1941 2963 

Early neo. 0.0391 0.0187 0.0611 0.1232 0.0122 0.0461 -0.1048 -0.0150 0.0573 

p value 0.4513 0.4724 0.0084 0.0015 0.4076 0.3607 0.2603 0.7875 0.0142 

N obs 5790 5048 6474 3037 2644 2800 2087 1803 2872 

Neonatal 0.0460 0.0433 0.0780 0.0893 0.0298 0.0471 -0.0303 0.0263 0.0990 

p value 0.1872 0.0693 0.0027 0.0021 0.1247 0.3508 0.5977 0.5550 0.0016 

N obs 5816 5125 6554 3044 2663 2826 2103 1855 2921 

Infant mort. 0.0828 0.0455 0.0649 0.1263 0.0098 0.0456 0.0289 0.0577 0.0648 

p value 0.0052 0.0028 0.0016 0.0000 0.6457 0.2874 0.5605 0.0247 0.0138 

N obs 5883 5344 6860 3063 2739 2935 2149 1981 3086 

Source: IBGE (PNAD, 1984). 
        

 

 

 There is no significant regional differences between the effects of the second child as for women 

in the Northern regions may face a reduction (on their probability of being in the labor force) of .0226-

.0658 and the ones living in the Southern regions may face a reduction of .0536. Concerning the third 

child, the effects on mother’s work status may be stronger for the ones in the Southern regions (varying 

from .0957 to .1134) compared to the ones in the Northern regions (varying between .0573 and .0990). 

 

 When analysing the regional differences in the effects of children on mother’s educational 

attainments, we found no effects of children on the probability of the mother having attained at least 12 

years of schooling in the Northern regions (Table 8). We speculate that women having at least 12 years 

of schooling were much less usual back in the year of 1984 compared to the past years, and this may be 

affecting our results. 

 

 

 

 

 

 



 

Table 8 - Effects of First, Second and Third (or more) Children on Female '12 years of schooling attainment' according 

to the fetal/child loss used as proxy for fertility, Women aged 25-54: Brazil, Southern and Northern regions - 1984 

Fetal/child loss used as 

proxy for fertility 

Brazil Southern regions Northern regions 

Fst child Snd child Trd child Fst child Snd child Trd child Fst child Snd child Trd child 

Stillbirth -0.0377 0.0127 0.0188 -0.0293 -0.0063 0.0299 0.0000 0.0408 0.0000 

p value 0.5478 0.7275 0.4392 0.6714 0.8499 0.3514 . 0.6469 . 

N obs 1799 2254 3211 1094 1400 1445 437 537 1184 

Abortion 0.0382 -0.0211 0.0312 0.0514 -0.0119 0.0502 -0.0547 -0.0426 -0.0240 

p value 0.2227 0.1206 0.0634 0.1443 0.3830 0.0701 0.4408 0.3841 0.2759 

N obs 1967 2473 3467 1206 1555 1612 479 581 1247 

Early neo. 0.1964 0.0054 0.0195 0.2697 -0.0749 0.0271 0.0375 0.1629 0.0197 

p value 0.0421 0.9340 0.4165 0.0098 0.3520 0.5261 0.8456 0.3094 0.3930 

N obs 1772 2240 3228 1076 1396 1452 442 535 1199 

Neonatal 0.1337 -0.0703 0.0139 0.2193 -0.1951 0.0172 0.0285 0.0181 0.0278 

p value 0.0657 0.3365 0.5655 0.0035 0.0471 0.6960 0.8782 0.8946 0.2435 

N obs 1781 2262 3249 1078 1405 1461 444 544 1208 

Infant mort. 0.0752 -0.0965 0.0102 0.1859 -0.2457 0.0149 -0.0976 0.0125 0.0143 

p value 0.2220 0.1437 0.6059 0.0147 0.0015 0.6901 0.4823 0.9048 0.4377 

N obs 1792 2301 3322 1083 1427 1493 448 557 1229 

Source: IBGE (PNAD, 1984). 
        

 

  

 Concerning the effects of children in the Southern regions, we found that the first and third 

children may reduce the probability of completing 12 years of schooling and the second may increase 

this probability. This feature for women in the Southern regions is also found when analysing the 

probability of attaining 8 years of schooling (Table 9). Although we believed we would find that the 

second child would increase the probability of attaining "certain" years of schooling only for women in 

the poorer Northern regions, it is also possible that over 30 years ago, even in the wealthier Southern 

regions it could be "normal" having children collaborate with the parents/mother on the household 

duties. Marteleto e De Souza (2013) provide evidence that larger families in Brazil lead to higher 

chances of household work for daughters, particularly early-born. 

 

 

 

 

 

 

 

 



Table 9 - Effects of First, Second and Third (or more) Children on Female '8 years of schooling attainment' according 

to the fetal/child loss used as proxy for fertility, Women aged 25-54: Brazil, Southern and Northern regions - 1984 

Fetal/child loss used as 

proxy for fertility 

Brazil Southern regions Northern regions 

Fst child Snd child Trd child Fst child Snd child Trd child Fst child Snd child Trd child 

Stillbirth -0.0284 -0.0784 0.0421 0.0046 -0.1045 0.0538 -0.1626 -0.0078 0.0207 

p value 0.6333 0.0747 0.2923 0.9659 0.1263 0.3247 0.0011 0.9102 0.8138 

N obs 1950 2860 5330 1132 1651 2403 647 904 2298 

Abortion 0.0474 -0.0105 0.0651 0.1181 0.0148 0.0585 -0.0872 -0.0660 0.0671 

p value 0.3466 0.5280 0.0001 0.0420 0.5734 0.0250 0.0553 0.0141 0.0000 

N obs 2130 3125 5662 1244 1827 2619 702 975 2388 

Early neo. 0.2413 -0.1214 0.0252 0.2683 -0.0648 0.0387 0.0545 -0.2035 -0.0200 

p value 0.1716 0.0234 0.3968 0.3002 0.0785 0.4383 0.4971 0.1690 0.6725 

N obs 1917 2842 5379 1113 1643 2419 636 906 2330 

Neonatal 0.1429 -0.0965 0.0337 0.2272 -0.1218 0.0601 -0.0579 -0.0746 -0.0131 

p value 0.2935 0.0017 0.1688 0.3440 0.0026 0.0808 0.4798 0.2155 0.7589 

N obs 1928 2879 5432 1116 1655 2437 643 927 2362 

Infant mort. 0.0559 -0.1295 -0.0028 0.1602 -0.1643 0.0227 -0.1180 -0.0785 -0.0463 

p value 0.6112 0.0003 0.8729 0.4139 0.0001 0.3177 0.0836 0.1016 0.1035 

N obs 1943 2966 5611 1121 1687 2509 652 978 2448 

Source: IBGE (PNAD, 1984). 
        

 

Final Considerations 

 

 There are several studies dealing with the effect of children on women's participation in the 

labor market. Some of these are observational studies that do not control for endogeneity. Even among 

the ones controlling for that, in general they do not take into account the fact that birth order can affect 

this participation differently. The estimation of the marginal effects by parity or the order of child birth 

was a contribution of this paper.  

  

 The estimated marginal effects of children by birth order on female labor force participation is 

negative, as predicted by theory and estimated by the literature, including the studies that do not 

distinguish between correlation and causation. The use of different natural experiments in the same data 

basis confirms that there is a causal component in this result.  

 

 In the estimation of the children effect on women's labor supply and educational attainment, we  

adopted five alternative variables that acted in the models as fertility proxies: miscarriage, stillbirth and 

child mortality (early neonatal, neonatal and infant mortality).  Results indicated that miscarriage and 

stillbirth present results that are similar. Economists and some demographers traditionally considered 

infant mortality as an endogenous variable but, at least regarding the labor supply decision, infant 

mortality has proven to be a robust alternative natural experiment.  



 

 We also found an interesting trend of the children effect on female labor force participation rates 

according to the number of children: the first and third (or more) children cause a larger reduction in the 

'mother’s probability of participating in the labor force' than the second child. This feature makes sense 

especially if we think that the first child represents a new reality to which parents still have to adapt. 

When a second child is born, however, experience with the first must make this adjustment easier 

(which is also related to economies of scale). Having a third (or more) child, however, may have a 

greater effect compared to the second child since it means a larger family (CAMPÊLO; SILVA, 2005). 

This result is in line with Cáceres-Delpiano (2008), using data from 42 developing countries, the author 

also found that the first and third children affect more negatively more women’s work decisions 

(concerning the second child, the effect was even positive, as we have found regarding women's 

educational attainment indicator). The discussion about the effects of children on mothers’ education 

will be improved in the next version of this paper. 

 

 The discussion about the relationship between children and female educational and work status 

is important not only in the context of the traditional specialization hypothesis as suggested by Becker, 

but also in the context of developing countries where women’s bargaining power and high labor force 

participation stimulate a debate on gender issues regarding the care of children. If this natural 

experiment is replicated in other contexts and countries, then it will reinforce the need of policies 

aiming at the reconciliation between between fertility and educational aspirations and between fertility 

and women’s labor decisions. 
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