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A B S T R A C T

This paper presents new evidence of the causal effect of family size on
child quality in a developing-country context. We estimate the impact of
family size on child labor and educational outcomes among Brazilian chil-
dren and young adults by exploring the exogenous variation of family size
driven by the presence of twins in the family. Using the Brazilian Census
data for 1991, we find that the exogenous increase in family size is posi-
tively related to labor force participation for boys and girls and to house-
hold chores for young women. We also find negative effects on educational
outcomes for boys and girls and negative impacts on human capital forma-
tion for young female adults. Moreover, we obtain suggestive evidence that
credit and time constraints faced by poor families may explain the find-
ings.

I. Introduction

This paper presents new evidence of the causal effect of family size
on child quality in a developing-country context. We explore dimensions of child
quality that are prevalent in developing countries and have not previously been
examined by the literature, which has focused on the developed world. The literature
in economics has long discussed the relationship between family size and child
quality. It has been argued that a tradeoff exists between the quantity and quality of
children (Becker and Lewis 1973; Becker and Tomes 1976; Hanushek 1992). In
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general, child quality is understood as any child outcome that is valued by the
parents. Authors have considered the well-being of children, or their accumulation
of human capital. Becker and Lewis (1973) developed a model that introduces a
theoretical framework to analyze this issue. They assume that the cost of an addi-
tional child, when holding quality constant, increases with the number of children.
Similarly, the cost of increasing the average quality of a child, when holding quantity
constant, rises as quality increases. An important implication of such models is that
family size becomes an input in the production of child quality.

Any empirical exercise that attempts to estimate the causal effect of family size
on child quality must take into consideration the endogeneity of fertility. The em-
pirical literature that is concerned with the endogeneity problem focuses on educa-
tional outcomes as child quality measures. The results are mixed for industrialized
countries. Black et al. (2005) find no impact of family size on individual educational
achievement in Norway. Haan (2005) finds no significant effect of the number of
children on educational achievement in the United States and the Netherlands. Angr-
ist et al. (2005), Angrist et al. (2006) do not find any causal impact of family size
on completed educational achievement and earnings in Israel. Conley and Glauber
(2005) use the 1990 US PUMS to estimate that children living in larger families are
more likely not to attend private school and are more likely to be held back in
school. Caceres-Delpiano (2006) finds a negative impact of family size on the like-
lihood that older children attend private school, but he finds no significant results
on grading retention in the United States. Additionally, Goux and Maurin (2005)
show that children living in France in larger families perform worse in school than
children in smaller families.

For developing countries, using data from India between 1969 and 1971, Rosen-
zweig and Wolpin (1980) estimate that households with higher fertility rates have
lower levels of children’s schooling. Lee (2004) finds negative impacts of family
size on per-child investment in education for South Korean households. Qian (2009)
explores relaxations in China’s One Child Policy if the first child is a girl to show
that an additional sibling in the family of Chinese first-borns can result in an increase
in school enrollment. She finds a greater impact if the second child is a girl. In
contrast, Li et al. (2007) find a negative effect of family size on Chinese children’s
education.

Differently from previous studies, we extend the analysis to a richer set of child-
quality measures. In addition to educational outcomes, we investigate the impact of
family size on labor market participation and domestic work among Brazilian chil-
dren and young adults. The literature has emphasized the potential detrimental effects
of child labor on the individual’s well-being. Moreover, we analyze possible channels
through which family size may impact child quality. In particular, we investigate the
effectiveness of the credit and time constraint channels that are more pervasive in a
developing-country context.

In principle, the impact of family size on child quality can be harmful or bene-
ficial. A situation can be imagined in which a larger family will have more diluted
resources. For instance, in an environment where credit markets are imperfect, fam-
ilies with many children would invest less in each child than if they had fewer
children. However, it is possible that having more children decreases maternal labor
supply (Angrist and Evans 1998). As argued by Blau and Grossberg (1992), this
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reduction may increase the probability of the mother spending more time parenting,
which may improve child quality. Therefore, measuring the impact of family size
on child-quality outcomes is an empirical endeavor.

Child quality and quantity are jointly determined. To consistently estimate the
causal effects of family size on child quality, we make use of the instrumental
variable technique. We explore the exogenous variation of family size driven by the
presence of twins in the family. We believe that this a plausible instrument based
both on the prior literature and the fact that assisted fertilization techniques were
neither widely practiced nor available in the time period we study. Using the Bra-
zilian Census data for 1991, we find that this exogenous increase in family size is
positively related to labor force participation for boys and girls and to household
chores for young women. Moreover, we find negative effects on educational out-
comes for boys and girls and negative impacts on human capital formation for young
female adults.

It is possible that the quantity and quality tradeoff is more acute in environments
where credit constraints are more pervasive. In developing countries, where credit
markets are imperfect, parents cannot easily smooth out family consumption and
resource allocation over time.1 Therefore, the resource dilution induced by an extra
child in the family may alter the time allocation of the children. This phenomenon
may not occur in developed countries because credit markets make consumption-
smoothing over time possible.

Correctly estimating the causal effect of family size on child-quality outcomes is
important for a developing country’s public-policy perspective. The majority of large
families are poor, and our results suggest that family size has a direct impact on
important outcomes for children. This discussion can better inform the public debate
about how to understand and address poverty, education, and child labor in devel-
oping countries.

The paper proceeds as follows. Section II discusses the dimensions of child quality
explored in this paper. Section III describes the data set and the sample selection.
The identification strategy is presented in Section IV. The results are discussed in
section V. Section VI concludes.

II. Measures of Child Quality

Child quality is multidimensional and related to a child’s well-being.
In practice, empirical studies often restrict their attention to indicators of human
capital accumulation, usually measured by educational outcomes. However, in en-
vironments where the quantity and quality tradeoff is more acute, other dimensions
of child quality may be as relevant as the child’s formal education. One dimension
that is frequently neglected is child labor. Child labor is a common phenomenon in
developing countries in both market and domestic work. It is often used by families
to complement their total resources (see Basu 1999; Edmonds and Pavcnik 2005,

1. For instance, Beegle et al. (2006) show that negative income shocks are associated with child labor
incidence in Tanzania but that these effects can be mitigated by household asset holdings.
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2006; Edmonds 2008 for surveys on child labor) and is typically associated with
lower human-capital formation. The theoretical literature emphasizes the tradeoff
between child labor and human-capital accumulation. The main channels are time
constraints (the child has less time to acquire education) as well as physical and
psychological constraints (the child is less capable of learning after hours of work)
(see Baland and Robinson 2000). Moreover, child labor can harm short and long
run health outcomes. Working children may face health threats by the nature of the
work such as insalubrity and hazardous conditions. Therefore, child labor can be
characterized as an important determinant of child well-being.

There is evidence that child labor is harmful for the individual’s well-being, es-
pecially for young children. For instance, Beegle et al. (2005) find damaging effects
of child labor on schooling outcomes, but no effects on health outcomes in Vietnam,
and Emerson and Souza (2011) find a detrimental impact of child labor on adult
earnings over and above the benefit of education in Brazil. For older children, the
literature has no clear evidence on the harmful effects of labor force participation.
This lack of evidence may be due to the fact that older children might benefit from
the productivity gains caused by on-the-job training. For health outcomes, Cigno
and Rosati (2005) and Orazem and Lee (2010) find detrimental effects of child labor
in Guatemala and Brazil, respectively. Therefore, our findings reveal the importance
of not overlooking other dimensions of child quality because they corroborate the
idea that an unexpected additional child may harm the human capital formation of
the child and its siblings, thus perpetuating intergenerational poverty traps.

The advantage of exploring the quantity-quality tradeoff in a developing-country
context is that credit rationing is more pervasive. An extra child may impose a larger
resource dilution without the possibility of consumption-smoothing over time in a
family. Fewer resources may be allocated to other siblings. Moreover, the time en-
dowment of family members may be reallocated to domestic work or labor market
activities rather than to the human capital accumulation of the children. This effect
may be more easily detected in environments such as Brazil, where it is possible to
combine child labor and schooling. In fact, in Brazil, formal schooling occurs for
four hours a day. Indeed, 12.65 percent of all children aged between ten and 15
years old worked in Brazil in 1991, and 41.34 percent of those also attended schools.

Our measures of child quality include a set of child labor and educational indi-
cators. Specifically, they are: (i) labor force participation, (ii) household chores, (iii)
school attendance, (iv) school progression, (v) literacy, (vi) high school completion,
(vii) college attendance and (viii) completed years of schooling for those who are
not currently attending school.

III. Data

The data used were obtained from the 1991 Brazilian Census micro
database, collected decennially by the Brazilian Census Bureau (IBGE). For each
Census, IBGE draws a random sample of the households that contains extensive
information on personal and household characteristics. For each person, information
about, for example, age, schooling attendance, literacy, years of completed schooling,
migration, labor participation, retirement, and income sources (including values) is
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available. The 1991 random sample contains 10 percent of the households in mu-
nicipalities with more than 15,000 inhabitants and 20 percent of those in the smaller
municipalities, totaling around five million households. We choose to use the Census
database for two main reasons. First, a twin birth is a rare event, and we need a
large sample size to obtain a sufficient number of observations of twins. Second, as
further discussed below, we choose the 1991 Census to avoid twin births that arose
from in vitro fertilization treatments (IVF), which became generally available later
on in Brazil.

We follow the literature of (Angrist et al. 2005, Angrist et al. 2006, Black et al.
2005 and Caceres-Delpiano 2006) to create two samples based on the birth order of
twin occurrence. The first sample consists of children in families with two or more
births (2� sample). The instrument is a binary variable that indicates whether the
second birth is a multiple birth. We restrict this sample to first-born children. We
examine children born before the twin occurrence for two reasons. The first reason
is to avoid including the twins themselves because twins have special characteristics
that might directly affect the outcomes of interest other than the family size. It is
well-known that multiple-birth children are more likely to have low birth weights
and higher morbidity rates (see Behrman and Rosenzweig 2004). Second, we do not
include children born after the occurrence of twins to avoid possible post-treatment
effects correlated with the outcome of interest.2

The second sample includes children in families with three or more births (3�
sample). In this case, the instrument indicates whether the third birth is a multiple
birth. We look at two subsamples. One subsample includes first- and second-born
children. The other subsample is restricted to first-born children only (3� sample—
first-borns).

Both the 2� and 3� samples include individuals of two age groups: One group
includes children between ten and 15 years of age only, and the second includes
young adults between 18 and 20 years of age. The reason for the restriction in the
first group is that the Census does not have the information about labor market
participation for children under the age of ten. We restrict the children’s age to be
at most 15 because at that age an individual is expected to have completed the
primary- and middle-school cycle (ensino fundamental) and thus completed man-
datory schooling. The second group was created to analyze the existence of lasting
effects of family size (quantity) on the individual’s human capital formation (qual-
ity). We restrict the sample to individuals who are old enough to complete high
school but likely to still live with their parents. As we explain below, the Census
only keeps information on the sibling composition of those individuals who co-reside
with their relatives. Thus, we restrict the second group to the 18–20 year age range
because 70 percent have not moved out of their parents’ homes yet.

All samples are restricted to families with two adults (the mother and her hus-
band), whose eldest child is younger than 16 years old (first group) or 21 years old
(second group). These selection criteria are intended to avoid the potential endoge-
nous decision about the number of adults living together in the same family. There-

2. We exclude families with more than one twin birth occurrence and families with twin births other than
the nth birth. We select our sample in this way to avoid twin-birth effects in the control group.
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fore, we are only looking at families composed of two adults and their children.
Because we are interested in the tradeoff between quality and quantity of children,
we want to explore the variation in family size due to variation in the number of
children only. Hence, we fix the number of adults in the family. The natural choice
is to select families with the presence of the mother and her husband. First, the
presence of the mother is essential to the identification of siblings. Second, those
families represent the majority of families in Brazil. Another possibility would be
to select single-mother families. In fact, we selected a sample of single-mother fam-
ilies, but we ended up with very few twin birth observations. For instance, in the
2� sample, we found only 254 families with twin births. In comparison, there are
3,599 families with twin births in the two-adult-family 2� sample. Not surprisingly,
we did not find a significant impact of family size for most of the single-mother
sample regressions. The results are available upon request.3 For the first age group,
the family-size variation comes from the number of children in the family between
zero and 15 years old, and its impacts are estimated on 10–15-year-old first-born
children in the case of the 2� sample and on 10–15-year-old first- and second-born
children in the case of the 3� sample. For the second age group, the family-size
variation comes from the number of children in the family between zero and 20
years of age, and its impacts are estimated for 18–20-year-old individuals.4

The Brazilian Census allows identification of the mother of the child as long as
the mother lives in the same household. Therefore, we classify individuals as twins
if the children are (i) living in the same household, (ii) from the same mother and
(iii) the same age.5

Ideally, we want to have the exact date of birth to classify twins. Unfortunately,
the Census does not provide information on the exact date of birth. Therefore, it is
possible that two nontwin siblings replied as having the same age, leading to a birth
interval of between nine and 11 months to be misclassified as twins in our sample.
It is possible that families with more closely spaced children have lower socio-
economic status. In this case, the measurement error would be correlated with the
outcomes of interest. However, we do not believe that this measurement error is a
major problem. We calculated the proportion of twin births using other Brazilian
household surveys that contain the exact birth date for the same period and compared
to the proportions obtained in the Census.6 They are quite similar. For this reason,
we believe that this type of measurement error is not very severe.

3. This sample selection also avoids the problem of having an extra adult member (for exemple, other
relatives) that is related to past fertility decisions and to current children’s time allocation decisions. How-
ever, we are aware that these selection criteria might bring other potential selection biases that might
jeopardize the external validity of our findings. Nevertheless, we do not believe that this is a serious
problem in our analysis because of all of the families with children aged 15 or younger, only 15.1 percent
are not two-adult families, and of all families with children aged 20 or younger, only 15.2 percent are not
two-adult families.
4. Hereafter, the expressions family size and number of children will be used interchangeably to designate
the same variable.
5. We exclude from the samples all families in which the mother is dead or not present. We also exclude
families with, for example, triplets, quadruplets, and quintuplets.
6. We use the Brazilian National Household Survey (PNAD) of 1992 from IBGE
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We search for the presence of twins among all children younger than 16 and
younger than 21 years of age for the first and second group, respectively. Our in-
strumental variable for the number of children is the occurrence of twin births in
the nth birth.

Finally, to avoid measurement error problems due to children who have died or
who live in other households, we exclude families in which the mother has children
living outside her household or has had children who are no longer alive. In the first
age group, 24 percent of the families are excluded by these circumstances. This
figure increases to 30 percent in the second group. This exclusion may create selec-
tion biases such that the results cannot be generalized to the entire population. We
compare socio-economic characteristics of both samples (excluded and nonexcluded
families). We find that older and less-educated parents comprise the excluded fam-
ilies. In fact, these differences are not surprising because the children living outside
the parent’s household are more likely to be older, and consequently, their parents
are older as well. In addition, individuals from older cohorts have lower educational
attainment in Brazil. The results are presented in the Appendix.7 Table A2 compares
the characteristics (parents’ age and education, child’s age and race, and urban and
metropolitan area indicators) of families with and without the presence of twins for
all samples separately. We find similar figures for both types of families for most of
the characteristics. However, there are differences in the parents’ education and race.
Families with twins have parents who are slightly less educated and a greater pro-
portion of nonwhite children. Although the differences are present in all samples,
they are relatively small compared to standard deviations.8

We cannot test the exogeneity assumption of the instrument. However, the ran-
domness of twin births, the sample selection of nontwins born before the birth of
twins, the conditioning of the twin occurrence in a particular birth, and the use of
the family characteristics as additional controls in all regressions make the validity
of the instrument reliable.

IV. Empirical Strategy

An important aspect to be considered is that child quality and quan-
tity are jointly determined by the parents. For instance, in the Becker and Tomes
(1976) model, families decide how many children to have and how much to invest
in each child. Given the nonlinear constraints, an exogenous increase in the number
of children raises the per-child cost of quality. Consequently, the model implies that
there is a negative relationship between quantity and quality. Moreover, both deci-
sions can be correlated with unobserved variables. For example, parents’ endow-
ments (such as ability, wealth, education and cultural factors) affect child quality via

7. Notice that we do not have information on the characteristics of the children living outside their parents’
household. In particular, we do not know their age and, therefore, whether they are twins or not. Hence,
we cannot compare the probability of the presence of twins in a family among excluded and nonexcluded
families.
8. Caceres-Delpiano (2006) finds differences in the mothers’ education and age and children’s race among
families with and without twins in the United State.
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intergenerational transmission mechanisms. Poorly endowed parents may produce
poorly endowed children who benefit less from an extra investment in their quality
compared to highly endowed children. If this is the case, parents with low endow-
ments would optimally decide to have more children and lower quality per child
compared to highly endowed parents. It is also possible that ability and taste factors
not captured by the controls may exert an influence on both quantity and quality,
then simple Ordinary Least Square (OLS) estimators of the effects of family size on
child quality will be biased. By the same token, wealth and ability are determinants
of being able to afford and correctly understand the use of birth-control methods. If
these determinants are also correlated with the children’s educational and labor out-
comes, the OLS estimator will not capture the causal impact of family size on these
quality indicators. Depending on the correlation between unobservables and family
size and between unobservables and the dependent variables, the OLS estimator
might be upward- or downward-biased. If the above example about the relationship
between ability and the value of education and birth-control measures is true, then
we would expect that a naive approach would overestimate the actual impact of
family size on education. However, it can be imagined that the parents’ decision to
have another child is made after a positive income shock or expected increase in
future resources, which can offset part of the extra burden. In this case, the OLS
estimator would underestimate the effect of having the extra child in the family.

Analogously, child labor and fertility are ambiguously related. The Baland and
Robinson (2000) model shows that when fertility is exogenous, an increase in family
size decreases the amount of work performed by each child. This phenomenon may
occur because having more children may increase total family income, reducing the
required labor intensity per child. However, if fertility and child labor are jointly
determined, then the direction of causality is not clear. On the one hand, increased
child labor reduces the net cost of a child, raising the demand for children. On the
other hand, increasing fertility increases the total cost of all children and requires
more child labor to generate the extra income. In addition, Cigno and Rosati (2005)
illustrate a model for which wealth and fertility are negatively correlated through
birth-control costs. In this case, the relationship between fertility and child quality
would be driven by a third factor. The causal effect of the former on the latter would
not necessarily be present.

To the best of our knowledge, the literature lacks studies on the determinants of
child labor that correctly take into account the endogeneity of family size. For in-
stance, Psacharopoulos and Patrinos (1997) find that having more young siblings is
associated with less schooling, greater age-grade distortion, and less child labor
among Peruvian children in 1991. Cigno and Rosati (2002), studying the determi-
nants of child labor and education in rural India, find a significantly positive effect
of the number of children aged 6–16 on the time used to work and a negative effect
on the time devoted to attending school. Although these works are an important step
for understanding the determinants of child labor, the potential endogeneity of fer-
tility can bias their results and generate misleading conclusions. The only attempt
to address the endogeneity problem of the relationship between child labor and
fertility is in Deb and Rosati (2004). They use the gender of the first-born child, the
ages of the parents, and the village-level mortality rate as instruments of fertility.
They find a positive effect of number of children on the probability of work when
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endogeneity is taken into account. This result is different from the case where fer-
tility is assumed to be exogenous. In this case, they find a negative and insignificant
effect on child labor. Although their study attempts to deal with the endogeneity of
fertility, we doubt that the instruments have the indispensable characteristic of being
orthogonal to the unobservables. It is very likely that the instruments, especially
parents’ ages and the village mortality rate, are correlated to wealth, ability, and
other unobservable variables that might be jointly related to child labor and fertility,
jeopardizing their results and conclusions.

We therefore need a source of variation of family size orthogonal to any unob-
served characteristics of the households and, at the same time, related to the depen-
dent variables. The Instrumental Variable (IV) approach is able to generate a con-
sistent estimator as long as the excluded instrument is not correlated with the
unobserved characteristics but plays an important role in explaining the endogenous
variable.

The presence of twins in a family has the two characteristics expected of a good
IV. It is clearly correlated with family size and, because it is very likely to be a
random occurrence, tends to be orthogonal to the error term in the main regression.
A potential flaw of our strategy arises if there is any independent effect of the
presence of twins on quality that does not operate through quantity. The presence
of twins is directly associated with narrower spacing among sibling births. If average
spacing is correlated with child-quality outcomes, then our instrument will not be
valid. For instance, it is possible that breastfeeding twins may physically exhaust
the mother, which may affect the raising of other children in the family. If this is
the case, then the impact of family size on quality will be overestimated.

Our benchmark strategy consists of a Two Stage Lesat Square (2SLS) regression
where, in the first step, we regress number of children (Nij) on the presence of twins
on the nth birth indicator variable (PT) and other predetermined variables (W):

ˆN ����PT �� �W �ε(1) ij j ij ij

The second step follows9:

ˆY ����N �� �W ��(2) ij j ij ij

where Yij is the outcome of interest of children i living with family j.10 The outcomes
of interest for the 10–15-year-old age group are as follows: (i) labor force partici-
pation, defined as a binary variable that indicates whether the child participates in
the labor market. Individuals are considered to be in the labor market if they have
regularly or occasionally worked during the last 12 months or if they are currently
searching for a job;11 (ii) household chores, defined as a binary variable that indicates

9. When calculating the variance and covariance matrices of ε and F, we allow for correlation of residuals
within the family unit for the 3� sample.
10. First-born children in the 2� sample and first-and second-born children in the 3� sample.
11. The Census questions whether an individual has worked for part or all of the last 12 months, and the
answer options are (i) regularly, (ii) occasionally or (iii) not worked. For those who answered that they
have not worked, it also asks if they were searching for a job. Alternatively, we also tried a different
definition whereby those who answered “occasionally” were not considered participants. The results are
not sensitive to the definition of participation in the labor market.
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whether the individual does household chores as a main activity, conditional on the
event that the individual is not participating in the labor market;12 (iii) attendance,
defined as a binary variable that indicates whether the individual is currently at-
tending school; (iv) school progression, defined as age-grade distortion (years of
schooling)/(age-6); (v) literacy, defined as a binary variable that indicates whether
the individual knows how to read and write. Because we want to have other measures
of quality that include completed educational attainments, we use the 18–20-year-
old age group to investigate the impact of family size on additional outcomes; (vi)
high school completion; (vii) college attendance; and (viii) completed years of
schooling for those who are not currently attending school. Finally, W is a vector of
control variables used for both age groups that includes the following: child’s gender
as well as age and its square; indicator variables for whether the child is white, lives
in a urban area, or lives in a metropolitan area; family head’s years of schooling,
age, and gender; mother’s years of schooling and age; and year indicator variables
capturing any ongoing trend on the dependent variables. We run separate regressions
for each gender.

The interpretation of the labor force participation as one dimension of child quality
is less clear for young adults. Although for children, the literature considers child
labor detrimental to human capital formation, this may not be so for young adults.
It is possible that it helps the human capital accumulation through labor market
experience and a learning-by-doing process. We retain this outcome for the young
adults for two reasons. First, we want to compare the results with the 10–15-year-
old age group results. Second, we may conjecture about the detrimental effect of
labor force participation when considering the results together with those for school-
ing outcomes.

V. Results

Our approach consists of using the presence of twins in the family
as an instrument for family size. Although the birth of twins seems to be a random
event, important endogeneity issues must be addressed. A possible reason why twins
may not be random is the choice of fertility treatments by the parents, such as in
vitro fertilization pre-embryo transfer (IVF). The medical literature estimates that 25
percent of pregnancies with IVF are twins when multiple preembryos are trans-
ferred.13 In general, families that make use of IVF treatments are more likely to
have natural pregnancy difficulties and stronger preferences for having children.
Moreover, these treatments are costly or provided by private health insurance. These
services were not generally offered by the public health service in Brazil until 2005.
Those willing to undergo treatment had to afford it privately. Therefore, it is likely
that the characteristics of the families that are correlated with the occurrence of
twins (via IVF) are also related to the children-quality outcomes. Therefore, if the

12. The Census only asks whether an individual does household chores to those who have not studied or
worked in the last 12 months. Note that job search and household chores are also exclusive options.
13. See http://www.ivf.com
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Figure 1
Evolution of Multiple Births

IVF treatment is pervasive, the instrument might not be orthogonal to the error term
of the second-stage regression.

Does the surge in fertility treatments jeopardize the randomness of a twin’s birth
in our analysis? IVF treatments became available in the mid-1980s in Brazil but
became generally accessible privately after the mid-1990s (Borlot and Trindade
2004)14. Our sample does not observe whether a birth is due to an IVF treatment.
To check the influence of the availability of this procedure on the occurrence of
twins, we analyze the evolution of the occurrence of twins across time. A relative
increase in the proportion of families with twins in the period after the IVF became
broadly available would suggest an influence of the fertility treatments on the in-
strument. Using the annual data from the Brazilian Household Survey (PNAD) also
collected by IBGE, we show the evolution of these figures in Brazil. Figure 1 depicts
this trend. Indeed, there is an increase in the proportion of twins after the 1990s.
For instance, on average, of all births occurring from 1980 to 1991, 0.72 percent
were twin births. However, of all births after that, 1.04 percent were multiple births.
In the 1991 Census, the proportion of twins among births after 1980 was 0.87
percent. The small positive difference in the Census data may be due to our definition
of twins, which only uses the siblings’ age and not the exact date of birth.

Because IVF is a costly procedure, we check whether twin occurrence before and
after the mid-1990s is correlated with some observed measure of family wealth. We
calculate the correlation coefficient between the proportion of multiple births and

14. The world’s first IVF case was in 1978 in England. The first case in Brazil only occurred in 1984 The
first private human reproduction clinic opened only in 1989



Ponczek and Souza 75

average years of schooling of the mothers of twins. The value is 0.16 (and not
significant at 5 percent) before 1994 and 0.90 (and significant at 5 percent) in 1994
and thereafter.

These findings suggest that some twin births that occurred after the IVF treatments
became accessible may not be random events. Although in our regressions we con-
trol for parental education and other characteristics that are proxies for permanent
income and wealth, it is still possible that unobserved characteristics (for exemple,
tastes) may be correlated with the occurrence of twins and child-quality outcomes.
To avoid this potential problem, we decided to use the 1991 Census, in which all
the births occurred before the surge of IVF treatments in Brazil.

A. Impacts on the 10–15-Year-Old Age Group

Table 1 presents the descriptive statistics of the 2�, 3�, and 3�—first-born sam-
ples for the 10–15-year-old age group for boys and girls separately. We notice that
labor-force participation for boys is almost twice as large as that of girls. For in-
stance, in the 2� sample, 14 percent of all boys participate in the labor market,
whereas 6 percent of all girls are participants in the labor market. Conversely, the
incidence of household-chore activities is greater among girls compared to boys. Of
all first-born girls who are not participating in the labor market, 7 percent report
doing some chores in the 2� sample. This figure is 1.5 percent for boys. Regarding
educational outcomes, 85 percent of the boys and 87 percent of the girls are attending
school in the 2� sample. As is commonly observed in developing countries, chil-
dren experience some school delays. This phenomenon occurs for both boys and
girls and is slightly more frequent among boys. The average school progression
indices are 0.71 and 0.76 for boys and girls in the 2� sample, respectively. Finally,
91 percent of the boys and 94 percent of the girls in the 2� sample are literate. Of
all families with two or more births, 1.3 percent have twins in the second birth. The
same figure appears in the 3� sample. The average family size is 3.1 for the 2�
sample and 3.8 for the 3� sample. Approximately 74 percent live in urban areas
in the 2� sample and 69 percent in the 3� sample.

Table 3 presents the OLS regression results for all three samples of the 10–15-
year-old age group. They are qualitatively the same for boys and girls. All show
positive and significant coefficients of family size on labor-force participation and
household chores. Negative and significant coefficients are also observed for atten-
dance, school progression and literacy.

Overall, the OLS results indicate that individuals in larger families are more prone
to engage in labor-market activities and chores (especially girls) and present lower
educational outcomes. These figures suggest a strong detrimental effect of family
size on child-quality outcomes.

Are these results reliable? First, we check whether the IV has a strong correlation
with the potential endogenous variable. Table 5 displays the first-stage results of the
IV regressions for the 10–15-year-old age group. All coefficients of the instrument
are positive and statistically significant. We also notice that families whose child is
white, whose parents are more educated, and who live in urban and metropolitan areas
have fewer children (not shown in the tables). The same results are obtained in the
first-stage regressions of the 18–20-year-old age group and are shown in Table 6.
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Some observations are worth noting. First, the measure of the number of siblings
is accurate in our samples because we exclude all families that have some children
who are deceased or living outside the household. In other words, we include com-
plete families only. Second, our measurement of the presence of twins may be over-
estimated because we identify twins by the age of the individuals. Therefore, it is
possible that some nontwin siblings are misclassified as twins, which might generate
measurement errors in our instrumental variable. However, as long as they are not
correlated with the error in the second-stage equation and the measure of presence
of twins is correlated to the actual variable, the second-stage coefficients are con-
sistent even if they bias the first-stage coefficients.

The IV second-stage regressions for the 10–15-year-old age group displayed in
Table 7 show the impacts of family size on child-quality outcomes for boys and
girls separately. The results for labor-force participation show a positive and signifi-
cant impact of family size in the three different samples for girls. For boys, only
the coefficient in the 2� sample is statistically significant. The IV point estimates
imply that an extra sibling increases the likelihood of a girl (boy) joining the labor
market by 1.4 (2.0) percentage points in the 2� sample. This increase is sizeable.
The child labor incidence among 10–15-year-old girls and boys is approximately 6
percent and 14 percent, respectively, in Brazil, which implies that an extra sibling
increases the probability of a child working by 1.4/6�23 percent for girls and 2.0/
14�14 percent for boys. The results for the 3� samples are also positive and
significant, with similar magnitudes for girls. However, they are not statistically
significant for boys.15

The results for household chores are not statically significant, except for the values
for girls in the 3� firstborn sample. It is important to notice that the definition of
household chores is narrow and consists of a full-time activity for those are who
not participating in the labor market. 16 It is possible that individuals engage in
household chores combined with other activities and that this is more likely to occur
in larger families. However, we cannot capture this impact due to the definition of
household chores used in the Census. Nevertheless, it is interesting to notice that
there is a positive and significant impact of family size for first-born girls in the 3�
sample, which may suggest a process in the intra-household allocation decisions in
which older females in larger families dedicate more time to taking care of younger
siblings and/or household duties. The fact that we did not find this effect in the 2�
sample indicates that the impact may be nonlinear with respect to family size.

The results for school attendance suggest a detrimental effect of family size. The
coefficient is statistically different from zero at a 5 percent level of significance for
girls in the 3� firstborn sample only. However, all of the coefficients are negative,
and point estimates range from �1.3 to �2.3 percentage points. For the first-born
girls in the 3� sample, an extra sibling reduces the probability of attending school

15. We also investigate the impact of family size on work intensity. We observe the intensive margin by
including weekly working hours as an additional outcome. We did not find any impact of family size on
this margin. The results are available upon request.
16. For those who are not participating in the labor market, the Census classifies their time allocation
among the following exclusive options: (i) doing chores, (ii) studying, (iii) job-searching or (iv) retired or
not occupied.
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by 2.3 percentage points, which corresponds to an increase of 2.3/14.81�15.5 per-
cent for the probability of not attending school.

For school progression, the results indicate a detrimental effect of family size.
The coefficients are negative and significant for boys and girls and for all samples,
and they imply a considerable effect on educational attainment. For instance, the
point estimate for girls in the 2� sample is approximately 0.03. The average school
progression is approximately 0.9. If a 15-year-old girl is in the correct grade, she
must have nine years of schooling. The marginal impact of family size would de-
crease this figure to 9�0.03�0.27 years of schooling, that is, one-third of a year
of schooling. Indeed, there is evidence that a school delay is associated with lower
final educational attainments (see, for instance, Meisels and Liaw 1993 and Bedi
and Marshall 2002).

Finally, for literacy, we find negative point estimates of family size. For girls, the
results are significant in the 3� samples only. For boys, family size is not significant
in the 3� firstborn sample only. For instance, boys in the 2� sample are impacted
by a decrease of two percentage points in the probability of being literate. This
magnitude implies that an extra sibling increases the chances of being illiterate by
2/9�22 percent.

When comparing the IV with the OLS regressions, the OLS coefficients seem to
overestimate (in absolute terms) the actual impact of family size on household
chores, school attendance, school progression, and literacy outcomes for both boys
and girls. However, in the case of labor-force participation, the OLS biases are
different for boys and girls. For boys, the OLS bias is positive. The opposite occurs
for girls, even though the point estimates of OLS and IV are similar. These com-
parisons suggest that families with a preference for child quantity care less about
child quality or are more likely to be credit-constrained. The same bias direction for
both boys and girls for most of the outcomes suggests that unobservable tastes,
wealth, and ability are similarly correlated with girls’ and boys’ outcomes. The twins
IV approach accounts for these biases.

B. Impacts on the 18–20-Year-Old Age Group

The tradeoff between the quantity and quality of children may cause lasting effects
on individual human capital accumulation. Ideally, to measure these completed im-
pacts, we want to observe the adult siblings after completion of their human capital
formation. Although no such data are available in Brazil, we can observe young
adults still living with their parents and siblings. Therefore, it is possible to build a
sample of young adult siblings. The choice of the age range of the young adult
sample involves a tradeoff. An older young adult is more likely to have completed
the human capital formation but is less likely to still live with the parents and
siblings. To maximize the number of individuals who still live with their parents
and have completed their formal education process, we choose the 18–20-year-old
age range. In fact, approximately 70 percent of the 18–20-year-old age-group indi-
viduals live in the same household as their parents. Moreover, of all 18–20-year-old
individuals, 70 percent were not attending school in 1991. It is important to note
that females generally move out of their parents’ household earlier than males to
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become spouses. Of all individuals who still live with their parents, 58 percent are
males, and 42 percent are females.

Similar to the 10–15-year-old age group, we construct three different samples for
the 18–20-year-old age group. Table 2 presents the descriptive statistics of the 2�,
3� and 3�—firstborn samples for boys and girls separately. In the 2� sample, 70
percent of all males and 46 percent of the females participate in the labor market.
Of all females who are not participating in the labor market, roughly 24 percent
report doing some chores in the 2� sample. This figure is 4.5 percent for males. In
total, 40 percent of the males and 53 percent of the females are attending school in
the 2� sample.17 The average school progression indices are 0.57 and 0.68 for
males and females in the 2� sample, respectively. In total, 93 percent (96 percent)
of the males (females) in the 2� sample are literate. We construct three additional
outcomes of this age group. The first one is the an indicator variable if the individual
completed high school.18 The second is an indicator variable if the individual has
attended college. Finally, for those who are not attending school anymore, we obtain
the completed years of schooling. The goal is to capture the completed human capital
formation. For high school completion, 17 percent (28 percent) of the males (fe-
males) have completed high school in the 2� samples. For the 3� sample, the
figures for high school completion are 13 percent and 22 percent for males and
females, respectively. For college attendance, 8 percent (15 percent) and 13 percent
(22 percent) of the males (females) attend college in the 2� and 3� samples,
respectively. For those who are not attending school, the average completed years
of schooling is 6.4 (7.4) in the 2� sample. Of all families in the 2� sample, 1.4
percent have twin births in the second birth. A similar number is obtained for the
3� sample. The average family size is approximately 3.6 for the 2� sample and
4.3 for the 3� sample. Roughly 74 percent live in urban areas in the 2� sample,
and 70 percent live in urban areas in the 3� sample.

Table 4 presents the OLS regression results for all three samples in the 18–20-
year-old age group. The outcomes of child labor and education remain qualitatively
similar to those found for the 10–15-year-old age group, except for household
chores, which present statistically insignificant coefficients for males. Particularly
important is that an extra sibling is associated with a lower probability of completing
high school. This result holds for boys and girls for all samples. For college atten-
dance, we find that family size is positively correlated with the probability of a male
attending college. However, this correlation is negative for females in the 2� sam-
ple. Finally, an extra sibling is associated with �0.23 (�0.28) completed years of
schooling for males (females).

Tables 6 and 8 present the first-and second-stage results. The first-stage results
depict a strong positive correlation between the presence of twins and family size
for all samples. The second-stage regressions show no impact of family size on

17. These figures are different from the population averages because the sample is restricted to sons and
daughters living with their parents. We observe that they are more likely to attend school compared to
those who live outside the parents’ household.
18. Notice that this the high school completion variable is related to the school progression variable, since
the individuals that have not yet completed the high school are not attending or are delayed in completing
high school.
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labor-force participation and household chores for boys. For girls, they show a posi-
tive impact on these outcomes for the 3� sample. Indeed, the regressions are sta-
tistically significant for household chores. The impact is considerable. For instance,
the coefficient in the 3� firstborn sample is 0.108, which implies an increase in the
probability of doing chores by 0.108/0.265�40.7 percent.

The same pattern is observed for school attendance and progression, high school
completion and college attendance. There are no impacts of family size for boys,
but there are significant effects for girls. For school and college attendance, the
results are significant for the 3� sample, and the estimated coefficients are 0.06 and
0.04, respectively, for the firstborn females, which implies a decrease of 0.06/
0.51�11.8 percent and of 0.04/0.12�30 percent, respectively, in the probability of
attending school and college. There is a significant impact on school progression
and high school completion for females in all three samples. For literacy, the results
show no significant impact for males or females.

Finally, the results reveal a negative and significant effect of family size on the
completed years of schooling for females. Although the value is negative, there is
no significant impact for males. For females in the 3� firstborn sample, the esti-
mated coefficient is �0.598, showing that an extra sibling reduces the expected
completed formal education by more than half a year.

Compared to the OLS results, the IV estimations generate higher point estimates
for girls (in absolute values) and lower point estimates, in most cases, for boys in
the young adults age group. One possible explanation is that there is a household
specialization among siblings, in particular for credit-constrained families. An un-
expected extra sibling forces them to gender-specialize even more. The results sug-
gest that those families invest more in the human capital formation of the oldest
male, while the females specialize in doing household chores to the detriment of
schooling investments. The IV may be capturing this specialization forced by the
unexpected child.

Taken together, these results indicate that the tradeoff between quantity and quality
implies time-allocation choices that are detrimental for females, especially for those
in larger families. In general, it seems that they have a lower probability maintaining
the process of human capital accumulation, and those who have completed this
process end up completing fewer years of schooling. Moreover, they are more likely
to do household chores as their main time-allocation activity.

C. Mechanisms

There are two plausible conjectures about the mechanisms through which the family
size impacts human capital formation: credit and time constraints. The credit-con-
straint channel operates through the dilution of income resources due to the birth of
the extra sibling. The impossibility of bringing the family’s future income to the
present may reduce the amount of resources available to each family member. There-
fore, to maintain current consumption, this constraint may force the family to under-
invest in the human capital formation of the children and to push them to the labor
market or chore activities earlier.

The time-constraint channel works through the dilution of time devoted by parents
to each child after the birth of the extra sibling. The birth of a new sibling may
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restrict the time that the parents allocate to the raising of each child. This restriction
may cause a reallocation of the time of the parents and of the older siblings to take
care of the younger siblings. This restriction may impact the children’s human capital
formation in two ways. First, parents may dedicate less time to the care and edu-
cation of each child. Second, the family may require the use of time of some chil-
dren, especially the older ones, in activities that might be detrimental to their own
human capital formation, such as labor market activities, taking care of the younger
siblings, or other chores.

This subsection sheds some light on these possible channels. First, to investigate
the existence of the credit-constraint channel, we divide the sample between families
with low- and high-educated mothers. We define low-educated mothers as those with
three or less years of schooling and high-educated mothers as those with 11 or more
years of schooling. The assumption is that the mother’s education is correlated with
the family’s wealth. If wealthy families are less credit-constrained, then the mother’s
education may be a good indicator of how likely a family is to be credit-con-
strained.19

The results are presented in Tables 9 and 10 for the ten to 15 and 18–20 age
groups, respectively. We find evidence that suggests that the credit-constraint channel
is, indeed, a relevant mechanism through which the quantity and quality tradeoff
operates. We find that the detrimental effects on schooling are more pervasive among
low-educated mother families.

Second, we analyze the presence of the time-constraint channel by exploring the
differences in the exposure time of the firstborn sibling to the occurrence of an
unexpected extra birth in the family. This mechanism may operate in different ways.
For instance, consider the cases of two firstborn children that are both exposed to
an extra sibling. In the first case, the child is ten years old, and in the second case,
the child is two years old. On the one hand, the parents of the ten-year-old can
devote more years to the sole care of the firstborn child compared to the parents of
the two-year-old child. This can have different accumulative effects in the human
capital formation of the children. On the other hand, the larger age gap may make
the firstborn child more likely to engage in activities that steal time from her own
human capital accumulation, such as taking care of the younger sibling and doing
household chores. Therefore, the net effect of an extra sibling through this channel
is ambiguous. Moreover, these effects may be nonlinear. The age gap between the
two siblings might be sufficiently wide that the human capital accumulation process
is already completed.

We investigate the presence of the time-constraint channel by dividing the sample
into narrow and wide-birth spacing groups. The narrow-spacing group is formed by
firstborn children living in families in which the difference between the first birth
and the births of twins is equal to or less than two years. The wide-spacing group
is formed by firstborn in families in which the difference between the first birth and
the births of twins is greater than two years. The time-constraint channel is inferred
by comparing the impacts of family size in the narrow and wide-spacing samples,
controlling for the firstborn child’s age. Therefore, the difference in spacing captures

19. In this subsection, we estimate the impacts for the 2� sample and 3� sample firstborns.
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the difference in the age of exposure to the increase in the family size between both
samples. The results are presented in Tables 11 and 12. Overall, we find an increase
in the family size tends to affect more firstborn children in the wide-spacing group.
Family size is detrimental to school progression for the children aged 10–15 years
in wide-spacing families. For the 18–20 age group, the family size negatively im-
pacts most of the educational outcomes of firstborn girls in wide-spacing families
in the 3� sample. Moreover, there is also a positive impact on the likelihood of
doing household chores for firstborn girls in the 3� sample.

These results suggest that both mechanisms (credit and time constraints) may be
acting to explain the impacts of family size in child quality outcomes. In the presence
of gender specialization, the credit- and time-constraint channels seem to negatively
impact the educational attainment of females that stay at home engaged in household
chores. Moreover, because wide-spacing females are more affected by an extra sib-
ling, it seems that the time-constraint channel occurs through the time reallocation
of the older sibling.

VI. Conclusion

In this paper, we estimate the causal impact of family size on new
dimensions of child quality. Specifically, we gauge the effect of an extra sibling on
child labor, an often-neglected outcome that is closely related to children’s well-
being. We use two distinct indicators: labor-force participation and household chores.
We also investigate the effects on more traditional educational outcomes, such as
school attendance, school progression, and literacy outcomes. We observe two age
groups. The first outcome encompasses children aged between ten and 15 years. To
check possible lasting effects of family size, we also analyze the impacts on young
adults aged 18–20 years. For the second age group, we additionally estimate the
impact on high school completion, college attendance and the completed years of
schooling for those who have completed their formal human capital accumulation.

The main empirical problem in measuring such an effect is the potential endo-
geneity of fertility, as it is a choice variable, and unobservables might influence both
family-size choice and child-quality outcomes. To overcome this problem, we use
the instrumental variable estimation approach. We use the presence of twins as the
instrument for family size. We show that the presence of twins is strongly correlated
with the number of children. Because the birth of twins is very likely to be a random
event and orthogonal to the unobservables that may affect children and family char-
acteristics, we believe that the presence of twins has the required properties to be a
good instrumental variable.

A simple OLS approach shows a strong detrimental relationship between family
size and child-quality outcomes. The IV estimators reveal that the OLS coefficients
are upward-biased. They also show that the exogenous increase in family size is
positively related to labor force participation for boys and girls and to household
chores for young women. Moreover, we find negative effects on educational out-
comes for boys and girls and negative impacts on human capital formation for young
female adults. Indeed, the results show that young women suffer most of the detri-
mental impact of an extra sibling, particularly in larger families. They are more
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likely to work domestically, less likely to attend school, more likely to lag further
behind in school, and more likely to complete fewer years of schooling.

Unlike studies that focus on developed countries, our study shows detrimental
effects on educational outcomes for both boys and girls as well as young females.
The difference in the findings may be related to developing-country contexts, where
credit rationing is more pervasive. Therefore, the quantity-quality tradeoff is mea-
surable. An extra child may impose a larger resource dilution without the possibility
of consumption-smoothing over time in a family. In this situation, fewer resources
may be allocated to other siblings. In particular, the time endowment of young
women may be reallocated to domestic work rather than to their own human capital
accumulation. Indeed, we find evidence that suggests that both credit and time con-
straints are important mechanisms of the family-size effects on child quality.

These results can help to improve the design of anti-poverty programs in devel-
oping countries. For instance, conditional cash transfer programs are widespread
across developing countries. Such a program usually consists of cash transfers that
are conditional upon school attendance and/or visits to health care centers. The value
of the transfers generally depends on the number of children in the family. A family
with more children is eligible to receive greater cash transfers. If our results are
correct, then the positive effect of the program on child-quality outcomes can be
offset by the potential incentive of higher fertility.

Finally, the results suggest that there is gender specialization inside the family
when a newborn arrives. Older female children in larger families seem to dedicate
more time to taking care of younger siblings and/or to household duties, thereby
jeopardizing their long-term human capital accumulation when the family size in-
creases.

Appendix 1

Summary Statistics
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