A Service of

ECOMNZTOR

I I I Leibniz-Informationszentrum
.j B Wirtschaft " '

o . o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics

de Haan, Monique; Plug, Erik; Rosero, José

Working Paper

Birth order and human capital development: Evidence

from Ecuador

IZA Discussion Papers, No. 6706

Provided in Cooperation with:
IZA - Institute of Labor Economics

Suggested Citation: de Haan, Monique; Plug, Erik; Rosero, José (2012) : Birth order and human capital
development: Evidence from Ecuador, IZA Discussion Papers, No. 6706, Institute for the Study of

Labor (IZA), Bonn

This Version is available at:
https://hdl.handle.net/10419/62549

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/62549
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

IZA DP No. 6706

Birth Order and Human Capital Development:
Evidence from Ecuador

Monique de Haan
Erik Plug
José Rosero

July 2012

DISCUSSION PAPER SERIES




Birth Order and Human Capital Development:
Evidence from Ecuador

Monique de Haan

University of Amsterdam,
Tinbergen Institute and TIER

Erik Plug

University of Amsterdam,
Tinbergen Institute, 1IZA and TIER

José Rosero

University of Amsterdam
and Tinbergen Institute

Discussion Paper No. 6706
July 2012

IZA

P.O. Box 7240
53072 Bonn
Germany

Phone: +49-228-3894-0
Fax: +49-228-3894-180
E-malil: iza@iza.org

Any opinions expressed here are those of the author(s) and not those of 1ZA. Research published in
this series may include views on policy, but the institute itself takes no institutional policy positions.

The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center
and a place of communication between science, politics and business. IZA is an independent nonprofit
organization supported by Deutsche Post Foundation. The center is associated with the University of
Bonn and offers a stimulating research environment through its international network, workshops and
conferences, data service, project support, research visits and doctoral program. IZA engages in (i)
original and internationally competitive research in all fields of labor economics, (ii) development of
policy concepts, and (iii) dissemination of research results and concepts to the interested public.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion.
Citation of such a paper should account for its provisional character. A revised version may be
available directly from the author.


mailto:iza@iza.org

IZA Discussion Paper No. 6706
July 2012

ABSTRACT

Birth Order and Human Capital Development:
Evidence from Ecuador

In this paper we examine the effect of birth order on human capital development in Ecuador
using a large national database together with self-collected survey data. Using family fixed
effects models we find significant positive birth order effects; earlier born children stay behind
in their human capital development from early childhood to adolescence. Turning to potential
mechanisms we find that earlier born children receive less quality time from their mothers
than later born children. In addition, they are breastfed shorter. The estimated birth order
effects are largest for children in their teens growing up in poor, low educated families.
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1 Introduction

In this paper we investigate birth order effects on human capital development of children in Ecuador.
Specifically, we estimate the relationship between birth order, preschool cognition and secondary
school enrollment using family fixed effects estimation to rule out that observed differences in birth
order are driven by family size or any other omitted family factor that is shared among siblings.
In addition, we explore possible pathways that predict the birth order patterns we observe; in par-
ticular, we look for parental treatment differentials and test whether the amount of time mothers
allocate to various types of child care depends on birth order.

We have at our disposal two data sources. The data we use to examine the effect of birth order
on child schooling and child labor are taken from the SELBEN database which covers almost
all poor families in Ecuador at some point during 2001 and 2006. The data we use to examine
the effect of birth order on preschool cognition come from a recent survey we held in Ecuador
between 2008 and 2010 among a selective sample of poor families with children eligible for early
child development programs. Cognitive test scores were taken from children up to 6 years old.
Of relevance to our study, mothers were asked questions about, among others, the amount of time
spent with each child on a particular day at particular activities.

In this paper we find that child schooling increases with birth order, while child labor decreases
with birth order. These birth order estimates are substantial and insensitive to omitted characteris-
tics that children within families share. Similar birth order patterns are also observed much earlier
in life; we find positive effects of birth order on various measures of preschool cognition. When
we consider the time mothers spend with their children as possible driver behind these birth order
patterns, we find that later born children receive more childcare time than earlier born children. In
particular, later born children receive much more cognitive childcare time (which includes playing,
drawing, talking and reading stories or books). They are also breastfed longer. Our findings are
consistent with models where time investment in children early on in life is important to the further
development of human capital (Becker, 1965; Cunha et al., 2006; Almond and Currie, 2011).

Since the birth order results we find are opposite to what is commonly found in the western



world (Bjorklund and Salvanes, 2011), we tentatively conclude that the negative relationship be-
tween birth order and human capital may not hold in the context of a developing country. We do
not provide any causal evidence on why this is, but speculate about related explanations that are
more common to developing countries: high poverty rates, low levels of parental education and
high teenage pregnancy rates. When we look at preschool cognition, we do not find much when
we estimate birth order effects on stratified samples. But when we look at school and work out-
comes of children in their teens, we find the largest birth order effects in poor and lower educated
families. In fact, birth order effects appear slightly negative for teenage children growing up in
richer families, having higher educated parents. Poverty (and the absence thereof) seems to be a
likely driver behind the birth order divide between developing and developed countries.

The paper continues as follows. Section 2 provides some empirical and theoretical background
on the relationship between birth order, cognitive development and child schooling. Section 3
shortly describes Ecuador and the data we have collected there. After introducing the empirical
fixed effects strategy in Section 4, Section 5 presents our main birth order estimates for child
cognition, child schooling and child labor. In Section 6 we investigate potential explanations for

our positive birth order estimates and finally Section 7 presents conclusions.

2 Background and related literature

Birth order is a recurrent theme in social science. One of the first references on this topic is Francis
Galton’s book English Men of Science, which was published in 1874 (Galton, 1874). In there,
Galton collected information on the birth order of some hundred successful scientists, observed
many firstborns among them, and tentatively concluded that birth order is important, with children
of higher birth order doing worse. Since then, numerous researchers have examined how birth order
influences a child’s cognitive development and educational attainment. We will first summarize
findings from recent birth order studies in developed and developing countries, before we turn to

the contributions of this study.



2.1 Birth order studies in developed countries

One of the most influential and recent birth order studies is Black et al. (2005), which clearly aims
at establishing a causal relationship between birth order and educational attainment by estimating
a family fixed effects model using large administrative samples on all Norwegians who were aged
16-74 somewhere between 1986 and 2000. Similar to the original Galton study, Black, Devereux
and Salvanes find that later born children do significantly worse in school. Since then, many
researchers have examined comparable birth order relationships using similar family fixed effects
techniques with large (and often administrative) samples. Most of these birth order studies confirm
that higher birth order hinders cognitive development and reduces educational attainment (Conley
and Glauber, 2006; Gary-Bobo et al., 2006; Kantarevic and Mechoulan, 2006; Kristensen and
Bjerkedal, 2007; Booth and Kee, 2009; Black et al., 2005; De Haan, 2010).

There are several theories about the economic, psychological and biological causes of nega-
tive birth order effects (see Blake, 1989). These theories typically relate changes in childhood
conditions to changes in child cognition and schooling. We discuss three such theories, with dif-
ferent sources of childhood variation. First, childhood conditions may vary with family resources
(including time and financial resources). If early child investments are important (Cunha et al.,
2006; Almond and Currie, 2011), we expect negative birth order effects because earlier born chil-
dren do not share the family resources with younger siblings, at least not for some time. Second,
childhood conditions may depend on the child’s intellectual environment. If family intellectual
environment can be proxied by the average age of parents and children within a family (Zajonc,
1976), we should find a negative birth order effect because later born children are born into a less
favorable family intellectual environment than their earlier born siblings. And thirdly, differences
in childhood conditions may have biological or prenatal origins.'

While these theories predict negative birth order effects, there is hardly any empirical work

ILater born children, for example, may face higher prenatal environmental risks because of increased levels of
maternal antibody. If maternal antibody attacks the development of their fetal brain (Gualtiery and Hicks, 1985), we
expect negative birth order effects. In addition, children born to older parents may also have a weaker genetic make
up if egg and sperm quality decline with parental age (Kidd et al., 2001).



testing these theories separately. What complicates matters, as Black et al. (2005) argue, is the
difficulty to distinguish between different theories without additional information. There are a
few exceptions. Price (2008) investigates whether children of different birth order are treated dif-
ferently in terms of the time parents spent with them. With data taken from the American Time
Use Survey, he observes that first born children receive significantly more quality time from their
parents than second born children of the same age from a similar family. De Haan (2010) tack-
les a related question, asks whether parents treat earlier born children differently than later born
children, but looks at financial resources instead of time resources. With information taken from
the Wisconsin Longitudinal Study on whether children received any money from their parents,
she shows that children of different birth order are indeed raised differently with parents spending
significantly less money on later born children. Both these findings are consistent with a resource
dilution story, or a modified version thereof; that is, earlier born children do better in school be-

cause they receive a larger share of parental resources both in terms of time and money.

2.2 Birth order studies in developing countries

While there is ample evidence in developed countries that children of higher birth order tend to do
worse in many dimensions, we know fairly little about the effects of birth order on child schooling
in developing countries. Empirical birth order studies with a causal focus are scarce. Interestingly,
the few convincing empirical studies that are around find a reversed pattern; that is, children of
higher birth order stay in school longer and participate less in child labor (Ejrnaes and Portner,
2004; Edmonds, 2006; Emerson and Souza, 2008; Tenikue and Verheyden, 2010).

There are several reasons to believe that birth order patterns in developing countries differ in
important ways from birth order patterns in developed countries. A large share of children in devel-
oping countries grow up in poor, low educated families. Financial constraints and lack of resources,
for example, may drive parents to send their children out to work (Basu and Van, 1998). Since ear-
lier born children are, at a given point in time, older and therefore more productive than their later

born siblings, they are probably most likely to be send out to work. If the earnings of earlier born



children then contribute to family resources that allow later born children to further develop their
human capital and to go to school, we expect positive birth order effects on child schooling and
negative birth order effects on child labor in poor, low educated families (Tenikue and Verheyden,
2010). Developing countries are also characterized by a high rate of teenage motherhood. Teenage
mothers often expose their (unborn) children to a more harmful prenatal environment because of
poorer prenatal care; this effect is typically found over and above the adverse effect of an im-
poverished background (Francesconi, 2008). But mothers, including teenage mothers, may gain
maternal experience and turn into better mothers offering a more nurturing environment for their
later born children. If a mother’s ability to provide a better environment for children to do well in
school indeed depends on her age and experience, we expect positive birth order effects. As we

already mentioned, there is little work done testing these explanations empirically.

2.3  Our contributions

Two messages emerge from the causal birth order literature. The first message is that birth order
effects are systematically different in developed and developing countries. The second message is
that there is little empirical work done on what is causing these birth order effects, let alone work
on what is causing the birth order divide between developed and developing countries.

In this study we have set ourselves the goal to better understand why this is and explore the
effect of birth order on human capital development in the context of a developing country. Apart
from estimating the effect of birth order on child schooling, and relatedly, child labor in Ecuador
for the very first time, our study contributes to the birth order literature in two ways. First, we
examine to what extent birth order affects child cognition, measured when children are in their
preschool years. If birth order effects are persistent, we should see that birth order effects in early
childhood carry over into adolescent years. Second, we follow Price (2008) and examine to what
extent birth order affects the time mothers invest in her children. In contrast to Price, however, we
need to explain a birth order effect in the opposite direction; that is, we should find that mothers

invest more (and not less) time in later born children than in earlier born children. The relationship



between birth order, early child cognition and time investments have not been studied previously,
at least not in the context of a developing country.

Beyond contributing to the causal birth order literature in economics, our work is part of a
rapidly developing literature on the long term effects of childhood learning. Much of this work
discusses how skills beget skills, where skills obtained early on in life make it easier to acquire
skills in later years; see Cunha et al. (2006) and Almond and Currie (2011) for discussions. Our
results indicate that the positive birth order effects we observe in early childhood persist over time.

We also contribute to the growing empirical literature on time investment in children. Other
recent empirical research highlights the importance of time investment in children to the devel-
opment of human capital. Using data from the American Time Use Survey, Guryan et al. (2008)
find that more schooled parents spend more time with their children, which is consistent with more
schooled parents having more schooled children. In the birth order domain, we already mentioned
the work of Price (2008) who finds that parents spend significantly less time on later born children.
Also in developing countries, there is work connecting parental time investments to child school-
ing outcomes. Using data from the Indian Time Use Survey, Barcellos et al. (2012) find that girls
receive less childcare time than boys, pointing out that women in developing countries fare worse
than men in many dimensions, including schooling.

Finally, we contribute by investigating how breastfeeding varies with birth order. In work
related to ours, Jayachandran and Kuziemko (2011) study breastfeeding as a form of contraceptive.
If mothers continue to have children (and thus limit breastfeeding) until the preferred number of
children is reached, they predict that last born children are breastfed more. Among Indian women,
they find supportive evidence. If there are cognitive benefits of breastfeeding, as suggested by Rees
and Sabia (2009), the observation that later born children are breastfed more corresponds to the

positive birth order effects observed in developing countries.



3 Context and data

Ecuador is a lower-middle income country with 13 million inhabitants. Poverty and inequality
are considered to be great concerns. In 2006, around 38 percent of the Ecuadorian population
were considered poor as their per capita consumption was below the national poverty line. The
income distribution is highly unequal; while the bottom 40 percent of the population accounts
for 15 percent of national consumption, the richest 20 percent accounts for about half of national
consumption (SIISE, 2010). In Ecuador the fertility rate is about 3.3 births per woman and 26
percent of the mothers are below the age of 19 at first birth.

Children in Ecuador start school at age 6 and education is compulsory until age 14. Primary
education consists of six years followed by six years of secondary education of which the first
three years are compulsory. In primary education almost all children are enrolled in school. The
secondary enrollment rate is much lower with a sharp drop at the transition from compulsory to
non-compulsory education.

Consistent with other developing countries, child labor is common in Ecuador; in 2009 11.3
percent of all children between 12 and 18 years old worked instead of going to school. Child labor
is even more prominent among children above the compulsory schooling age; about 17.1 percent
of children between 15 and 18 years old participate in the labor market instead of attending classes
at school (Ecuadorian Labor Survey, 2009).2

The data used in the empirical analysis comes from two different sources. To examine the
relationship between birth order and late childhood outcomes we use data from the Ecuadorian
System of Selection of Beneficiaries (SELBEN). To investigate the extent to which birth order
influences early childhood outcomes, not contained in SELBEN, we rely on self-collected data
from the Ecuadorian Study of Early Childhood Development Programs (ENEVIN). These two

data sets are comparable in important dimensions and described in more detail below.

These figures exclude children that both work and go to school.



3.1 SELBEN

SELBEN contains survey information on socioeconomic background, labor supply, school enroll-
ment, family relations and demographic characteristics of all family members living in geographi-
cal areas previously selected by a poverty map. It covers around 90% of the rural and urban areas
with a high incidence of poverty. The survey information is used to determine the eligibility of
families for several government programs aimed at helping the poor. Survey data is collected in
2001-2006 with detailed information about the fertility history of all women between 12 and 49
years old.

The data set contains information on 622,723 families with 1,012,756 children of secondary
school age (between 12 and 18 years old). Since we exploit within-family variation in the fixed
effects models we restrict the sample to include only families with a minimum of two children.
In addition we restrict the sample to families with a maximum of four children to be consistent
with the sample restrictions we have to make for the early childhood outcomes where sample size
becomes too small for families with more than four children.? These restrictions reduce the sample
to 211,426 children from 97,316 families. In order to construct an accurate measure of birth order
we further restrict the sample to include only families in which all children of the mother are still
alive and live at home at the moment of the survey. In addition, we drop families with multiple
births because of the ambiguity in assigning birth order in these families. Multiple births are
defined as those children born within the same calendar year. This leaves us with a sample of
160,112 children living in 73,225 families.

We investigate the effect of birth order on secondary school enrollment and on child labor. A
child is considered to be enrolled in secondary education if he or she is between 12 and 18 years
old and the parent reports that the child was enrolled in school and attended school on a regular
basis in the year of the survey. Since secondary education is compulsory until age 14 we investigate

separately the effect of birth order on post-compulsory enrollment for children between 15 and 18

3Estimated birth order patterns are very similar when we extend the sample to include families with more than four
children.



years old. In our sample about 86 percent of the children between 12 and 14 is actually enrolled.
The percentage of children between 15 and 18 years old that is enrolled in school is lower and
equals 70 percent. Child labor is a dummy variable which equals 1 if the child’s main economic
activity in the past week was work outside the house. We investigate the effect of birth order on
child labor for children between 12 and 18 years old as well for the sample of children that are no

longer required to go to school. Table 1 gives some descriptive statistics.

Table 1: Descriptive statistics

SELBEN ENEVIN
12-18 years 15-18 years
Mean SD Mean SD Mean SD
Child characteristics:
Gender (1 if female) 0.472  0.499 0.458 0.498 0.488 0.499
Age (years) 14.656 1.904 16.290 1.095
Enrollment 0.779 0414 0.704 0.456
Child labor 0.109 0.312 0.170  0.376
Age (months) 49.177 26.434
Age at test (months) 40.179 18.586
Gross motor skills (sd) 0.149 0.981
Fine motor skills (sd) 0.138 0.995
Language skills (sd) 0.162 0.989
Social skills (sd) 0.152 0.976
Total preschool cognition (sd) 0.165 0.979
Total time (minutes per day) 303.920 148951
Quality time (minutes per day) 185.243  91.485
Cognitive care (minutes per day) 52.017 61.323
Other care (minutes per day) 133.226  68.787
Duration breastfeeding (months) 12.327 6.571
Family characteristics:
Poverty index (0-1) 0.398  0.128 0.404 0.130 0.445 0.111
Family belongs to richest 50% 0.203  0.402 0216 0411 0.303 0.459
Schooling of the household head 7.611 3.967 7.651 4.010 7.728 3.670
Head has > compulsory schooling  0.270  0.444 0.274 0.446 0.297 0.457
Age mother (years) 37.602 4.433 38.260 4.229 27.092 4.980
Age mother at first birth (years) 21.126  3.937 21.118 3.882 19.845 4.368
Mother was teen at first birth 0.373 0.484 0.368 0.482 0.542 0.498
Number of children in the family 3202 0.711 3211 0.709 2.764 0.766
Number of observations 160112 80343 3250
Number of families 73225 57977 1434
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3.2 ENEVIN

The data that we use to estimate the effect of birth order on preschool cognition comes from
a survey designed to evaluate the impact of early childhood development programs in Ecuador
(ENEVIN). In 2008 survey data were collected for a sample of families with children below the
age of six that were considered eligible for an early educational intervention because of their low
socioeconomic status. Due to the selection criteria, the sample of families surveyed are poorer
and younger, on average, than families in Ecuador as a whole. For the purpose of this study,
we collected additional data and visited these families again in 2010. An important feature of
the ENEVIN is that it includes a common and comprehensive battery of tests that measure the
cognitive, motor and social development of children at early ages. Another feature of the ENEVIN
is that the second round survey includes a time diary of the mother. In this she reports the time
spent on various activities as well as the presence of up to four children during the activities. We
will use this information to investigate how mother’s time investment varies with birth order.

Cognitive development is assessed using a child’s score on the Nelson-Ortiz test (Ortiz, 1999).
The Nelson Ortiz is a validated test that measures four dimensions of child development: language
skills, gross motor skills, fine motor skills and social behavior. A total score of child’s cognitive
development is computed by summing the scores obtained in each dimension. This test is suit-
able for children up to 72 months and is the official instrument used by Ecuadorian authorities to
monitor the development of children in the early educational programs provided by the State. The
Nelson Ortiz test is administered by asking the child to execute a number of tasks in each of the
four dimension of development. Children of different ages start the test at different points and the
test becomes gradually more difficult. For each dimension, the test score represents the total num-
ber of successfully executed tasks. In our analysis, we work with standardized test scores, which
have mean zero and standard deviation one in the full sample.

We mainly use test score information we collected in the second survey round. If test score
information is not available, we take the test score information from the first survey for those

children who were below 72 months old in 2008. We include a dummy variable indicating whether
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we use test score information from the first instead of second survey and we include dummies for
age of the child when taking the test (in months).

The data set contains test score information for 7120 children living in 4086 families. We
restrict the sample to families in which the mother has a minimum of two and a maximum of
four own birth children. We need a minimum of two children for our family fixed effects models.
We restrict to a maximum of four children for two reasons; (1) time use data is available for a
maximum of four children per family; (2) the data contains too few families with more than four
children. These restrictions reduce the sample to 3892 children living in 1713 families. We further
restrict the sample to families in which all children of the mother are still alive. We further drop
families with multiple births and families in which the number of children that live at home at
the moment of the second survey is smaller than the number of children the mother gave birth to
(measured in the first survey). These restrictions are necessary to construct an accurate measure
of birth order and leave us with a sample of 3250 children living in 1434 families. Table 1 shows

summary statistics for the ENEVIN sample.

4 Empirical model

Estimating the effect of birth order on child outcomes is complicated due to the correlation of
birth order with family size. Since family size, and all (unobserved) family characteristics that are
correlated with family size, can have an independent effect on child outcomes, a naive regression of
child outcomes on birth order will likely give inconsistent estimates. We deal with this endogeneity
problem by including family fixed effects, more specifically we estimate the following specification

by Least Squares:
Yif = 0+ B - second; + B - third;s + B4 - fourthiy + As +Xl-/f7r +&¢ (1)

where y; is the outcome of child i in family f, A are family fixed effects and X; include dummies

for age and gender of the child. Since we use data on multiple children within a family, standard

12



errors are clustered at the family level to correct for arbitrary within-family correlation.

The family fixed effects A absorb all (un)observed characteristics that are constant within a
family, including family size, and the estimated coefficients on the dummies second; s, third;y and
fourth;y can therefore be interpreted as the effect of having order 2, 3 or 4 compared to being a
first born. A common problem with estimating birth order effects using within-family variation
is that the correlation between birth order and age of the child is amplified. We deal with this by
including dummies for child’s age in all regressions.

The outcome variables of interest are school enrollment and child labor between age 12 and 18,
and child cognition before age 6. For both sets of outcome variables we work with an unbalanced
panel where we observe the outcome for at least two but not necessarily all children in a family.
We do not observe secondary school enrollment or labor participation for children below age 12
or above age 18 in the SELBEN, and we do not observe test scores for children older than 6 in
the first survey round of the ENEVIN. Conditional on the family fixed effects, whether or not we
observe the outcome for a child is fully determined by the age of the child at the moment of the
survey. Since we control for age dummies in all specifications, the fact that we do not observe
the dependent variable for all children in a family will not result in inconsistent estimates of the
birth order effects. With heterogeneous effects, however, the estimated birth order coefficients can
differ from the estimates we would obtain had we observed the outcomes for all children within
each family. To check whether this is an issue we have estimated equation 1 on samples of families
where we observe the human capital outcome for all children. These results, shown in Table A in

the Appendix, are very similar to our main results which are presented in the next section.

5 Results

5.1 Birth order effects on school enrollment and child labor

Table 2 presents the estimated effects of birth order on secondary school enrollment and labor

participation of children between 12 and 18 years old. For each outcome, the table reports estimates

13



for two different model specifications. The first specification, labeled as OLS, includes dummies
for age and gender of the child as well as a full set of dummies for the number of children in the
family. In estimating birth order effects the main concern is the high correlation of birth order
with family size (and other family characteristics related with family size). Including family size
as control variable is a first step in addressing this identification problem, but a more convincing
specification, labeled as FE, is based on equation (1) which includes family fixed effects.

The first column in Table 2 shows the OLS results and reveals a clear pattern; we find a sig-
nificant positive association between birth order and secondary school enrollment. Relative to a
base enrollment rate of 0.72 for the first born child, the size of the birth order effects is substan-
tial. Column 1 also shows the estimated coefficients on the family size dummies. In contrast to
the birth order results, these estimates are all negative and show that the probability that a child is
enrolled in school is lower for children born in larger families. This negative association between
school enrollment and family size is consistent with previous findings in the economic literature
(Black et al., 2005; De Haan, 2010). We can however not give a causal interpretation to the es-
timated coefficients due to the fact that family size is likely correlated with (un)observed family
characteristics.

Column 2 presents the results that include family fixed effects. These results show a similar
birth order pattern as the results without family fixed effects. Relative to the first child, children
of higher birth order are more likely to be enrolled in secondary school. These positive birth order
patterns stand in sharp contrast to the negative birth order patterns found in western countries,
but are consistent with the results found in other developing countries (Ejrnaes and Portner, 2004;
Emerson and Souza, 2008; Tenikue and Verheyden, 2010).

As we already mentioned, a potential explanation for the positive effect of birth order on sec-
ondary school enrollment is that the oldest children drop out of school because they have to work
in order to contribute to family income. Columns 3 and 4 of of Table 2 show the effect of birth
order on labor participation for children between 12 and 18 years old. These results show indeed

that first born children are significantly more likely to work compared to their later born siblings.
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The size of the estimated birth order effects become somewhat larger in absolute value when we
include family fixed effects and show that a first born child is almost 10 percent more likely to
work than his or her fourth born sibling.

Table 2 also shows results for a sample of children who are above the compulsory schooling
age (15 to 18 years old). Columns 3 and 4 present the results for school enrollment and show
the same positive pattern observed for the full sample of adolescents. Moreover, the estimated
birth order effects are somewhat amplified as expected when schooling is no longer compulsory.
Columns 7 and 8 present the results for labor participation and show a decrease in the probability
of working as birth order increases. The size of the estimated birth order effects is similar to the

effects obtained in the full sample of adolescents.

Table 2: The effect of birth order on secondary school enrollment and child labor

Secondary school Post-compulsory Child labor Child labor
enrollment (12-18) enrollment (15-18) (12-18) (15-18)
OLS FE OLS FE OLS FE OLS FE

Second  0.013**%*  0.008**  0.021***  (0.028*** -0.014%** -0.022%*%* -0.019%** -0.020%**
(0.002) (0.003) (0.003) (0.008) (0.002) (0.003) (0.003) (0.008)
Third 0.051%**  0.041%**  0.064***  0.071*** -0.040%** -0.062*** -0.062%** -0.050%**
(0.004) (0.006) (0.006) (0.017) (0.003) (0.005) (0.005) (0.015)
Fourth ~ 0.105%**  0.081***  (0.126%**  0.140*** -0.068***  -0.094*** -0.098%** -0.079%%*
(0.007) (0.011) (0.017) (0.032) (0.004) (0.009) (0.012) (0.028)
Family size:

Three  -0.039%%* -0.044% % 0.027 %% 0.041%**
(0.003) (0.005) (0.002) (0.004)
Four  -0.127#%* -0.146%** 0.08 1%+ 0.116%#*
(0.004) (0.005) (0.002) (0.004)
N 160112 160112 80343 80343 160112 160112 80343 80343

Note: All regressions include dummies for age (in years) and gender of the child. Secondary school enrollment is a dummy which equals 1 if the
child was enrolled in school and attended school on a regular basis in the year of the survey. Child labor is a dummy variable which equals 1 if the
child’s main economic activity in the past week was work outside the house. Standard errors (between parentheses) are clustered at the family level;

*#kgignificant at 1%, **significant at 5%, *significant at 10%.

5.2 Birth order effects on preschool cognition

Table 2 shows that first born children are significantly less likely to be enrolled in secondary educa-

tion compared to their later born siblings. To investigate whether this positive birth order pattern is
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already observed early in life, we next investigate the effect of birth order on preschool cognition.
Table 3 presents estimates of birth order effects on five dimensions of preschool cognition; gross
motor skills, fine motor skills, language skills, social skills and the sum of these four skill mea-
sures, using a sample of children younger than 72 months from ENEVIN. As in the previous table,
results are shown using a specification that includes family size dummies as well as a specification
that relies on within-family variation for the identification of birth order effects.

The OLS results are shown in the first, third, fifth, seventh and ninth columns and are consistent
with the findings presented for secondary school enrollment. Relative to the first child, later born
children perform significantly better on the different cognitive tests. Birth order differentials are
most pronounced on the tests for language and fine motor skills.

Fixed effect estimates are presented in the second, fourth, sixth, eighth and tenth columns. The
estimated birth order effects are somewhat smaller in absolute value than the OLS estimates but,
except for the result on social skills, the positive pattern between birth order and cognition is not
sensitive to the inclusion of family fixed effects. The estimated effects are non-trivial; we find that
a fourth born child has a performance that is about 10 percent of a standard deviation higher than
that obtained by a first born sibling on the tests for language, fine motor, gross motor skills and the
composite measure of cognitive skills.

In sum, we find that later born children have significantly higher human capital outcomes both
in early childhood and in adolescence. Although the results for secondary school enrollment and
preschool cognition are obtained using different data sets we believe that these findings can be
interpreted as birth order effects being persistent, since the given data sets are comparable on
important dimensions. As shown in Table 1 in both the SELBEN and ENEVIN poor, low educated

families are overrepresented and family structure is very similar.

16



"95()] T JUBDYTUSIS,, ‘95 G T8 JUBOYTUSIS .y ‘95T T8 JUBOYTUSIS ;44 [OAJ]
ATTurey oy e paIaIsnyd are (sosayjuared uUsam)aq) SIOIIS PIBPUR)S "9ABM AQAINS JSIY AY) UT PAJOI[OD UOTIBUWIIOJUT 9I0JS }S9) SN 9M JI QU0 s[enba yorym Aurwunp e 9pnfour oM uonIppe Ul ‘(SYIUOW Ur) 159} oY)

JO JuaWoW Y} Je PIIYD 2y} Jo e pue JopuULS Y} J0J SAIUWNP IPN[OUT SUOISSAITAI [[y o[duwes [[nJ aYyj UI SUO UOTIBIASD PIEPUR)S PUE OIOZ UBSUWI [JIM SIIOIS JSI) PAZIPIEPUR)S I8 SI[qELIBA dWIOINO [ :2JON

0SCe 0SCe (11943 0sce 0sce N
(020°0) (¢20'0) (€€0°0) (620°0) (020°0)
#%x0601°0- #%%8L0°0" #%xL91°0- %[ C1°0" #xx0L0°0- Inoq
(T10°0) (#10°0) (020°0) (LTOO) F10°0)
#%x090°0- % (V00" #%x060°0- %% 90°0- #%xxLV0°0" EERUA R
19ZIS ATTure
(¢v0°0) (LT0°0) (#50°0) (¢e0'0) (890°0) (S¥0°0) (190°0) (6€0°0) (050°0) (620°0)
%6L0°0  #xx8€T°0 €000~ #x%xLLO0 #*[C1°0  %%x01T°0 #x[CT°0  sxxIV1°0 *€80°0  %xx€CI°0 Yunoq
(820°0) (810°0) (S€00) (T20°0) (S¥0°0) (620°0) (6£0°0) (920°0) (#€0°0) (6100)
S¥0°0 #5800 610°0-  #xx6£0°0 #*8L0°0  sxxPEL0 #x180°0  #xx760°0 9%0°0 #%%£L0°0 PIYL
(910°0) (110°0) (020°0) (€10°0) (ST0°0) (610°0) (€20°0) (LTOO) (020°0) (€TO0)
#9000 sxx¥P0°0 100°0- #:LC0°0 #9700 #xx1L0°0 *6€0°0 #5700 1200 #x7€0°0 puod9es
dd ST10 dJd ST10 dJd ST10 d4 ST10 d4 ST10
uonmsoos [ooyssaid [v10], SIS [B100S S[Ios a8enue S[IDS JOJOW QUL] S[[IYS 010U SSOID)

uonrugod [ooyssaxd uo I9pIo YIIq JO JO3P2 Y], ¢ J[qRL,

17



6 What can explain the positive birth order patterns?

In this section we investigate potential explanations for the persistent positive birth order patterns.
In Sections 6.1 and 6.2 we investigate how mother’s time investment and the duration of breast-
feeding vary with birth order. In Section 6.3 we investigate whether important characteristics of
developing countries (high poverty rates, low levels of parental education, high teenage pregnancy
rates) can explain the positive birth order patterns as well as the sharp difference in birth order

patterns between developed and developing countries.

6.1 Mother’s time investment

One often mentioned mechanism behind birth order effects is differential time investment by par-
ents. As described in Section 2, Price (2008) using the American Time Use Survey, finds that a first
born child receives significantly more quality time with his or her parent than a second born child.
He concludes that this is a plausible explanation for the negative birth order patterns in educational
attainment observed in the U.S. (and other developed countries). Differential time investment by
parents could also explain the birth order patterns found in this paper provided that the amount of
time spent with parents increases instead of decreases with a child’s birth order.

To investigate whether time spent with parents varies with a child’s birth order, we use infor-
mation from the second round of ENEVIN. In this second round survey each mother is asked to
recall the activities performed on the previous working day. The day is divided in 20 one-hour
intervals, from 4:00a.m. to 24:00p.m., and the mother is asked to mention up to three activities per
hour. For each activity information is collected about the duration in minutes, the participation of
any family members below the age of 18 and whether the activity was a multitask activity shared
with other activities. For multitask activities we rescale the reported duration, such that the sum

of the rescaled durations of all activities listed in each interval equals exactly 60 minutes.* On the

“More specifically, we distinguish singletask activities from multitask activities which are done simultaneously
with other activities. For singletask activities we use the reported duration. For multitask activities we rescale the
reported duration with a factor equal to ((60- sum of duration spent on singletask activities)/sum of duration spent on
multitask activities). We have also estimated the effect of birth order on mother’s time investment using either reported
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basis of this information we compute the number of minutes per day that a child spent with his
mother.’

Table 1 shows descriptive statistics for four measures of mother’s time investment. Total time
refers to the total amount of time that a child was present during any activity reported by the mother.
While total time also includes time spent on activities in which the child was merely present, such
as watching TV, cooking and cleaning the house, quality time includes only the activities in which
the child was the main focus of the activity. Similar to Price (2008), we further subdivide quality
time and make a distinction between cognitive care and other care. Cognitive care is the type of
mother’s time investment that is expected to have the biggest impact on human capital of children
and includes activities such as playing, reading stories or books, talking, giving advice and helping
with homework. Other care includes activities such as feeding, dressing, taking the child to the
doctor and recreational, sports and religious activities. Table B in the Appendix lists the activities
included in each of the four measures of mother’s time use. Children spent on average a total of
304 minutes per day with their mother, of which 185 minutes are considered to be quality time.
About 30 percent of quality time consists of cognitive care activities.

Table 4 shows fixed effects estimates of the effect of birth order on mother’s time investment.
Column 1 shows that there is a positive relation between total time spent with the mother and
child’s birth order, but the coefficients are rather imprecisely estimated and not significantly differ-
ent from zero. If we focus only on activities which can be considered as quality time we see that
the positive birth order pattern becomes stronger and second born children spent on average signif-
icantly more quality time with their mother compared to first born children. Columns 3 and 4 show
the results when we make a distinction between cognitive care and other care. While time spent
on other care activities has a negative (but insignificant) relation with birth order, mothers spent
significantly more time on cognitive care activities with later born children. Compared to first born

children, mothers devote about 20 minutes per day more on cognitive activities with fourth born

duration (where the total duration per interval could exceed 60 minutes) or time spent on the main activity reported in
each interval. These results, which are very similar to the results shown in Table 4, are available on request.

SFollowing Price (2008), we treat time spent one-to-one with a single child in the same way as time spent with
multiple children.
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children. This difference in time investment is about 30 percent of the standard deviation (reported
in Table 1) and is therefore substantial. Overall, these results are consistent with differential time
investment by the mother as possible driver behind the positive birth order patterns observed in

preschool cognition and secondary school enrollment

Table 4: Fixed effects estimates of effect birth order on time spent with mother and time being breastfed

Mother’s time investment (minutes per day) Breastfeeding (months)
Total time Quality time Cognitive care  Other care FE Cox FE

Second 5.686 9.000%* 10.900%#** -1.901 2.615%*%  -(0.552%%%*
(7.256) (4.021) (2.881) (2.685) (0.406) (0.104)

Third 8.058 10.474 13.174%%* -2.699 5.744%%%  _1.304%%*
(13.569) (7.583) (5.387) (5.214) (0.730) (0.200)

Fourth 15.334 12.803 20.709%*%* -7.906 8.864%** 2 2(0]***
(20.668) (12.034) (8.356) (8.421) (1.088) (0.315)

N 3250 3250 3250 3250 3249 3249

Note: All regressions include family fixed effects and dummies for the gender and age of the child (in months). Mother’s time investment is
collected from a questionnaire that asks mothers to recall the activities performed on the previous working day, whereby a day is divided in intervals
of 60 minutes with a maximum of 3 activities per interval. Data is collected on the duration of each activity in minutes and on which children were
participating in an activity. Duration of multitask activities are rescaled such that total time spend per hour equals 60 minutes. Data on breastfeeding
is collected retrospectively by asking the mother how many months she breastfed each of her children. Standard errors (between parentheses) are

clustered at the family level; ***significant at 1%, **significant at 5% , *significant at 10%.

6.2 Breastfeeding

There is a large literature that finds a positive effect of breastfeeding on child health in developing
countries (Victora et al., 1987; Senauer and Kassouf, 2000; Betran et al., 2001). The literature
on the effect of the duration of breastfeeding on cognitive outcomes is smaller but also indicates
that being breastfed increases educational attainment (Rees and Sabia, 2009). If the duration of
breastfeeding differs between children with a different birth order, this can also be a potential
mechanism behind birth order differences in human capital outcomes.

Table 4 shows fixed effects estimates of the effect of birth order on breastfeeding duration using
information from the ENEVIN survey. In the second survey round of ENEVIN, data on breastfeed-

ing is collected by asking the mother how many months she breastfed each of her children. Table 4
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shows results for two different specifications. The specification labeled as FE estimates the effect
of birth order on breastfeeding duration by OLS. Since some children are still being breastfed at the
moment of the second survey round, we also estimate a Cox proportional hazard model to account
for censored breastfeeding durations due to children still being nursed.® Both specifications rely
on within-family variation by the inclusion of family fixed effects. Table 4 shows that the duration
that a child is being breastfed significantly increases with birth order. The Least Squares results
indicate that a fourth born child is breastfed for about 8 months longer than his or her first born
sibling. Also the negative birth order coefficients from the Cox proportional hazard model show
that mothers wean there first born child much sooner than their later born children.

These results show that mother’s breastfeed later born children significantly longer than first
born children. These positive birth order patterns are consistent with those found for human capital

outcomes and similar to the results found by Jayachandran and Kuziemko (2011) for India.

6.3 Poverty, parental schooling and teenage motherhood

As mentioned earlier, there are a number of potential reasons why earlier born children in devel-
oping countries do worse. Parents can be too poor; if poor parents send their earlier born children
out to work and obtain more resources to allocate to later born children, then later born children
are more likely to end up having more schooling. Alternatively, first time parents can be too young
and inexperienced. If first time parents learn and turn into better parents, they may offer their later
born children a more nurturing environment. By this logic we expect that the positive birth order
patterns are magnified in poor, low educated families and in families in which the mother was a
teen at first birth. Table 5 reports estimates from fully interacted fixed effects models where all
birth order, age and gender dummies are interacted with variables that indicate whether a family is
rich (or less poor), whether the family head has a high level of education, and whether the mother

was a teen when she had her first child. For reasons of brevity, we only report estimates for general

©We report coefficients from a Cox proportional hazard model where a negative birth order coefficient implies that
mothers are less likely to stop breastfeeding for later born children.
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preschool cognition, secondary school enrollment and child labor between age 12 and 18.”

In the top panel we let birth order effects vary with poverty levels. We define a poverty index
based on the SELBEN index, which is used by the Ecuadorian government to target programs
aimed at helping poor families. The SELBEN index is based on a measure of socioeconomic
status which aggregates information about demographic composition, educational attainment, em-
ployment, possession of assets and durable goods, dwelling characteristics and access to services.
Families are ranked by their relative position which results in the SELBEN index. Since this index
is partly based on endogenous variables such as school enrollment of children and family size we
construct a poverty index that follows the same methodological approach, but leaves out these en-
dogenous variables.® The resulting poverty index is a variable with values between 0 and 1, where
a value above 0.5 implies that the family belongs to the richest 50 percent of families in Ecuador.

The first three columns report results where birth order variables are interacted with a dummy
variable which equals one if the poverty index is above 0.5. The estimates for school enrollment in
the first column show that the positive birth order patterns are indeed strongest in poorer families.
The interacted birth order effects, which represent the birth order difference between poorer and
richer families, are all negative and especially for later born children significantly different from
zero. The estimates for child labor in the second column are comparable; the birth order effects are
particularly strong in poorer families, and significantly stronger than the effects we find in richer
families. In contrast, all the birth order effects for preschool cognition in the third column are
statistically insignificant and do not suggest that there are any systematic birth order differences
between children raised in poorer and richer families.

Since the SELBEN and ENEVIN are surveys targeted at poor families we do not have informa-

"We also have compared these results with those obtained for the other outcome variables (including the four
separate preschool cognition test scores, child schooling and labor between age 15 and 18). We did not find any
systematic differences. These results are available upon request.

8We recalculated the weights for the remaining variables in the poverty index using the same methodology (non
linear principal components) and the same representative sample of all Ecuadorian families applied to construct the
SELBEN index. These weights are used to calculate the relative poverty index for each of the families in the SELBEN
and the ENEVIN data sets. Table C in the Appendix shows which family characteristics are included in the SELBEN
index and which are excluded for the poverty index used in our analyses.
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tion about the richest families in Ecuador.” To get some idea what the birth order effects would be
in those richest families, the last three columns of the top panel show estimates where the contin-
uous poverty index is used as interacting variable. Also with continuous interactions we find birth
order effects for child schooling and child labor that are strongest for the very poor families. The
birth order estimates for preschool cognition lack precision and are not informative. If we use the
estimated interaction terms to predict birth order patterns in families that belong to the richest 10
percent in Ecuador, we find that birth order effects would even reverse for the very rich families.
This finding that earlier born children in poor families, who are sent out to work, would rather
go to school had they been raised in rich families is quite remarkable, and suggests that poverty
might explain the striking difference in birth order patterns between developed and developing
countries. That we do not find much for children in their preschool years does not contradict this
story, because these children are too young to work.

Another proxy for poverty or financial constraints is parents’ education. In the middle panel
we report how the effect of birth order varies with the schooling of the head of the family (in most
cases the father). In the first three columns we show birth order effects interacted with a dummy
variable indicating whether the family head has more than compulsory lower secondary education.
The results are very similar to the results in the top panel and show that birth order effects are
significantly stronger for children with lower educated family heads. The birth order effects for
early child cognition, on the other hand, do not differ much across schooling groups.

In the last three columns we also show birth order effects interacted with a continuous variable
measuring the schooling of the head of the family in years. Again, the results are largely similar,
showing that the birth order effects on school enrollment and child labor are larger for children
born to less educated parents. As with all the interacted estimates for early childhood cognition,

the estimates in the last column are much less precisely estimated and not informative.

9The 99th percentile of the poverty index is 0.74 in the SELBEN and 0.72 in the ENEVIN.
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Table 5: Fixed effects estimates of birth order, interacted with different indicators of socioeconomic status

Enrollment  Child labor Preschool

Enrollment  Child labor  Preschool

12-18 12-18 cognition 12-18 12-18 cognition
Interaction: Poverty index is above 0.5 Linear poverty index
Second 0.000 -0.017%** 0.013 -0.000 -0.034%** -0.018
(0.004) (0.003) (0.018) (0.010) (0.009) (0.060)
Third 0.030%#%** -0.054%** 0.022 0.053%** -0.089%** -0.009
(0.008) (0.006) (0.033) (0.021) (0.018) (0.105)
Fourth 0.067#** -0.081%** 0.045 0.138%** -0.136%** 0.008
(0.014) (0.011) (0.050) (0.036) (0.030) (0.164)
2nd xinteraction -0.001 0.011%* 0.008 -0.012 0.059%%** 0.062
(0.006) (0.005) (0.033) (0.022) (0.019) (0.130)
3rd xinteraction -0.018 0.022%* 0.002 -0.090%* 0.119%%* 0.047
(0.012) (0.010) (0.058) (0.044) (0.037) (0.228)
4thxinteraction -0.039%* 0.029* -0.010 -0.225%** 0.178%*%* 0.029
(0.021) (0.017) (0.090) (0.076) (0.063) (0.358)
Interaction: Head has more than compulsory schooling Linear schooling of the head
Second 0.003 -0.020%** 0.023 0.006 -0.025%** 0.040
(0.004) (0.003) (0.018) (0.007) (0.006) (0.039)
Third 0.034%#%* -0.057%** 0.036 0.054%#%* -0.076%** 0.038
(0.008) (0.007) (0.032) (0.014) (0.012) (0.067)
Fourth 0.069%#** -0.080%** 0.058 0.107%%* -0.100%** 0.064
(0.014) (0.012) (0.049) (0.025) (0.021) (0.099)
2nd xinteraction 0.005 0.008 0.001 -0.000 0.001* -0.003
(0.006) (0.005) (0.036) (0.001) (0.001) (0.005)
3rd xinteraction -0.018 0.029%#** 0.011 -0.004%** 0.004#%** -0.002
(0.012) (0.009) (0.063) (0.001) (0.001) (0.008)
4thxinteraction -0.049%** 0.039%* 0.036 -0.007%** 0.005** -0.004
(0.022) (0.017) (0.095) (0.003) (0.002) (0.012)
Interaction: Mother was not a teen at first birth Linear age of the mother at first birth
Second 0.010* -0.026%** 0.018 0.023 -0.057%** 0.098
(0.006) (0.005) (0.022) (0.018) (0.015) (0.089)
Third 0.047#%* -0.066%** 0.031 0.073%%* -0.106%** 0.219
(0.011) (0.010) (0.037) (0.036) (0.029) (0.167)
Fourth 0.099%#%** -0.107%** 0.061 0.145%%* -0.173%%* 0.338
(0.020) (0.016) (0.057) (0.065) (0.055) (0.257)
2nd xinteraction -0.004 0.007 0.02 -0.001 0.002%** -0.004
(0.007) (0.006) (0.032) (0.001) (0.001) (0.004)
3rd xinteraction -0.010 0.007 0.032 -0.001 0.002 -0.009
(0.014) (0.012) (0.058) (0.002) (0.001) (0.008)
4thxinteraction -0.029 0.022 0.045 -0.003 0.004 -0.013
(0.024) (0.020) (0.088) (0.003) (0.003) (0.013)

Note: Estimates come from fully interacted fixed effects models where all birth order dummies and included control variables are interacted with

variables that indicate the poverty level, the level of education of the family head, or age of the mother at first birth. Regressions for enrollment

and child labor include dummies for age in years and gender of the child. Preschool cognition corresponds to the sum of the scores in the four

dimensions of the Nelson-Ortiz test and is standardized to have mean zero and standard deviation one in the full sample. Regressions for preschool

cognition include dummies for gender and age of the child in months and a dummy which equals one if test score information is collected in the

first survey wave. Standard errors (between parentheses) are clustered at the family level; ***significant at 1%, **significant at 5% , *significant at

10%. The number of observations for the enrollment and child labor regressions is equal to 160.112 while for the precognition regressions is equal

to 3.250.
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Using the estimated interaction terms we can predict birth order patterns for children brought
up by family heads with an university degree.!? In line with the results using the poverty index, we
find that the birth order effects for secondary school enrollment turn slightly negative. If families
with lower educated family heads are more financially constrained than those with more educated
family heads, these findings behave as if financial constraints were driving our results.

In the bottom panel in Table 5 we report estimates of the effect of birth order on secondary
school enrollment, child labor and preschool cognition using birth order fixed effects models in-
teracted with either a dummy variable that equals one if the mother was 19 or younger when she
gave birth to her first child or a continuous variable that measures the mother’s age at first birth.
As one can see, the interacted birth order effects are all small and not significantly different from
zero. Because birth order effects are quite similar for younger and older mothers, the birth order

patterns observed in our data have little, if anything, to do with teenage motherhood.

7 Concluding remarks

In this paper we examine the effect of birth order on human capital development in Ecuador.
With a large national database on poor families in Ecuador, we find that later born children are
significantly more likely to go to school and significantly less likely to work. These findings are
neither driven by family characteristics that siblings share nor by sibling differences in age. The
positive birth order effects we find are similar to those found in other developing countries but the
opposite of what is found in developed countries. We find that the birth order effects are particularly
strong for children growing up in poor, low educated families, and even tend to reverse in richer
families. Poverty (and the absence thereof) therefore seems a likely driver behind the birth order
divide observed between developing and developed countries.

In this paper we also investigate in detail the effect of birth order and human capital develop-

ment in early childhood. Specifically, we examine the extent to which birth order influences child

10A university degree is equivalent to 17 years of education.
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cognition before age 6, and the extent to which birth order affects the time mothers invest in her
children. Lacking nationally representative family data with direct information on child cognition
and maternal time use, we have collected the data ourselves and held a survey in 2010 under a
selective sample of poor families with children eligible for early child development programs. To
the best of our knowledge, the relationship between birth order, child cognition and maternal time
investments have not been studied previously in the context of a developing country.

For child cognition, we find that our birth order estimates mirror those found for children of
secondary school age; that is, earlier born children lag behind in their cognitive development.
Since the two data sets consist of comparable families, our main findings indicate that the birth
order patterns observed in adolescence are already present in early childhood before children start
school. For time investments, we find that mothers spend less time with earlier born children,
and that mothers spend considerably less time with earlier born children on cognitive activities
(including playing together, reading books and talking with children). We also find that earlier
born children are breastfed less.

How are we to interpret these findings? Finding an answer is difficult because the observed
differences in schooling can both be cause and consequence of the observed differences in parental
treatment. If, for example, earlier born children face adverse conditions in utero (because of limited
prenatal care), earlier born children might already lag behind at birth and demand less cognitive
care. If, on the other hand, earlier and later born children are born with comparable skills but
mothers invest less time in earlier born children, earlier born children might lag behind because of
less cognitive care. One possible answer may lie in the opposite time investment patterns found in
the context of a developed country. With later born children doing worse, Price (2008) documents
that mothers in the U.S. spend significantly more time with their earlier born children, and not less.

Overall, the main message of our study is that birth order effects in Ecuador are persistently
positive: (1) later born children are breastfed more; (ii) later born children spend more time with
their mothers on cognitive activities; (iii) later born children are ahead in their cognitive devel-

opment in early childhood; and (iv) later born children are more likely go to school during their
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adolescent years.

What are the possible implications of these birth order results? First, there are implications for
those explanatory theories aimed at better understanding the negative birth order pattern observed
in developed countries. Our findings suggest that many of these theories may not be that important
in the context of a developing country. Second, there are implications for policymakers. Many
nutritional and cash transfer programs, for instance, provide nutritional and financial assistance to
poor families and are aimed at improving the children’s health and human capital. But if improving
the conditions for children in need is the main policy objective, then our birth order findings suggest
that policies should be designed to improve the conditions of particularly earlier born children. Our
findings further suggest that any serious evaluation of the effectiveness of such policy programs
should recognize that there are birth order differentials within families and take into account that

the children’s response to these programs might depend on birth order as well.
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Appendix

Table A: Fixed effects estimates of birth order; samples with all children of mother in specified age range

Secondary school  Post-compulsory Child labor Child labor
enrollment (12-18) enrollment (15-18) (12-18) (15-18)
Second -0.004 0.029 -0.01 1% -0.010
(0.006) (0.021) (0.005) (0.018)
Third 0.025%* 0.081** -0.061*** -0.066*
(0.011) (0.041) (0.009) (0.035)
Fourth 0.095%*** -0.131%**
(0.020) (0.017)
N 42617 6582 42617 6582
Preschool cognition: ~ Gross motor skills  Fine motor skills Language skills  Social skills
Second 0.024 0.036 0.059* 0.032
(0.027) (0.027) (0.034) (0.026)
Third 0.064 0.103%* 0.143%* 0.038
(0.046) (0.048) (0.061) (0.046)
Fourth 0.135%* 0.233#** 0.242%* 0.061
(0.067) (0.078) (0.094) (0.062)
N 2095 2095 2095 2095

Note: Sample includes only families whereby we observe the schooling outcome for all children. All regressions include family fixed effects.
Regressions in top panel include dummies for age (in years) and gender of the child. Secondary school enrollment is a dummy which equals one if
the child was enrolled in school and attended school on a regular basis in the year of the survey. Child labor is a dummy variable which equals one
if the child’s main economic activity in the past week was work outside the house. Outcome variables in bottom panel are standardized test scores
with mean zero and standard deviation one in the full sample. Regressions in bottom panel include dummies for the gender and age of the child
(in months), in addition we include a dummy which equals one if we use test score information collected in the first survey wave. Standard errors

(between parentheses) are clustered at the family level; ***significant at 1%, **significant at 5%, *significant at 10%.
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Table B: Mother’s time use

Total time Quality time Cognitive care  Other care
1. Sleeping
2. Dressing, bathing, grooming
3. Watch TV or listen to music
4. Working
5. Prepare meals or snacks
6. Breakfast, lunch, snacks X X
7.  Cleaning the house
8. Cleaning the dishes
9.  Washing and ironing clothes
10.  Purchase of food
11.  Gathering food (agriculture)
12.  Religious activities X X
13.  Pay bills, and personal business
14.  Sports activities X X
15.  Personal entertainment activities
16. Family entertainment activities X X
17.  Feeding, dressing and cleaning children X X
18.  Playing with children, painting, drawing X X
19. Reading stories, books to children X X
20. Helping children with homework X X
21. Talking with the children X X
22.  Going to the doctor, taking care of an ill child X X
23.  Picking up/ dropping off
24. Rest, lying down
25.  Go to health centers or hospitals
26. Taking care of elderly people
27. Making phone calls
28. Attend classes or training courses
29  Other
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Table C: Variables included in the SELBEN index and in the poverty index used in the analysis

Variables SELBEN index Poverty index

1. Area (urban/rural) X X
2. Quality of the floor X X
3. Access to electricity X X
4. Shower availability X X
5. Access to sanitation X X
6.  Type of energy used for cooking X X
7. Overcrowding X

8. Number of children younger than 6 years old X

9.  Number of income earners X

10.  Ethnic background of the family head X X
11. Educational level of the family head X X
12.  Access to health insurance of the family head X X
13.  Educational level of the spouse X X
14.  Access to credit X X
15.  Number of children 6 to 15 not enrolled in school X

16. Type of school of children 6 to 15 enrolled X

17.  Number of handicapped family members X

18. Land ownership X X
19.  Availability of a TV X X
20. Availability of a DVD X X
21. Availability of a car X X
22. Availability of a refrigerator X X
23. Availability of a stove X X
24. Availability of a telephone line X X
25. Availability of a stereo X X
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