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Abstract

The child quality-quantity debate pays extensive attention to the effect of sibship size
on education, but less is known about other outcomes of children such as health and
labor. In this study, we estimate the effect of sibship size on various outcomes of
children including disability, education and the labor supply of children in Vietnam. We
do not find significant effects of sibship size on disability and working status of
children. However, we find that having an additional sibling increases the risk of
dropping out of school. More specifically, having an additional sibling reduces the
probability of schooling of the first-born children by 1.6 percentage points in families
with at least a child. This effect is increasing to around 3.0 percentage points in families
with at least three children. The effect of sibship size on the number of completed
grades is also higher and more significant in large families.
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1 Introduction

Does an increase in the number of siblings lessen family per-capita investment in
children’s human capital, such as education and health? The tradeoff between number
of children and investment in them, first explored by Becker (Becker 1960), is referred
to in the economic literature as the ‘quantity-quality’ tradeoff. For a given family,
economic resources invested in each child will be reduced as the number of children
increases. As a results, children in a family with a large number of siblings can have
lower outcomes such as health and education than those in a family with a small
number of siblings (Becker 1960; Becker and Lewis 1973; Becker and Tomes 1976).

The question on the trade-off between child quantity and quality has received
significant attention in economics as well as in other social sciences. Although theories
predict the tradeoff between child quantity and child quality, current empirical findings
do not uniformly support this prediction. A number of studies find a negative impact on
sibship size on children’s health (e.g., Cummings et al. 1994; Henderson et al. 2008;
Rosenzweig and Zhang 2009), and on education (e.g., Belmont and Marolla 1973;
Rosenzweig and Wolpin 1980; Booth and Kee 2009; Park and Chung 2012). However,
other studies find a negligible and insignificant effect on health (e.g., Kruger et al.
2006; Peters et al. 2014), and on education (e.g., Lee 2008; Black et al. 2005; Angrist
et al. 2010; Yucel and Yuan 2015).

The wide diversity of empirical results calls for more empirical studies to better
understand the effects of the number of children on child outcomes. Thus our study
seeks to contribute to the child quantity-quality debate by testing the causal effect of the
number of siblings on different outcomes of children including disability, education and
labor supply in Vietnam using data from the 2009 Vietnam Population and Housing
Census. Our study is expected to make two contributions. Firstly, it provides new
empirical findings for Vietnam. To our knowledge, there are few studies looking at the
association between family size and children’s outcomes in Vietnam. For example,
using the 1994 Inter-Censal Demographic Survey, Anh et al. (1998) find a negative
association between family size and children s school attendance and educational
attainment in Vietnam. Jernstrdm (2017) shows a negative effect of family size on
height-for-age and weight-for-age of children using Young Lives data on Vietnamese
children. Our study is the first attempt to examine the effect of the number of children
on children’s outcomes in Vietnam. Vietnam is a good setting for studying this
question. Vietnam has a large population of nearly 95.5 million people in 2017, ranking
it 13th in the world (GSO 2018). In the 1980s, the fertility rate was very high, at 4.2. To
reduce the fertility rate, the government issued the first Decree on birth control in 1988
which encouraged parents to have maximum two children (Pham et al. 2012)." The
fertility rate decreased quickly to 2.3 in 1999 (GSO 1999). Thus, the government have
stopped policies to restrict the family size since 2003 (Pham et al. 2012). During the
same period, Vietnam has achieved a great success in developing education (Dang and
Glewwe 2018). If lower sibship size can increase child health and education, the
decline fertility can explain partly the success in education of Vietnam.

" The two-child policy was strictly applied to civil servants and worker sin the public sector. People who
violated the policy were not promoted and received a wage reduction (Pham et al. 2012).
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Secondly, we examine the effect of sibship size on different outcomes of children
including health, education, and child labor. Most previous studies focus on either health
or education of children. In this study, we measure health by disability. Having a large
number of children in a household may reduce the attention, nutrition, healthcare and
other resources that parents can devote for each child. This reduction can increase the
risk of infectious diseases and injuries, leading to child disabilities. Although a variety of
indicators of child health are examined in the above studies, there are no studies looking
at the relation between sibship size and disability among children. Currently, scientific
and evidence-based information on disability issues is seriously lacking (WTO, 2011).
The World Health Organization (WHO 2011) estimates that roughly 650 million
individuals currently suffer from some form of a disability. Among them, about 200
million are children. There is a strong negative association between disability, education
and employment in both developed and developing countries (e.g., see Filmer 2008;
Mitra 2006; Mont et al. 2014). We also look at the effect of sibship size on child labor,
which is an important issue for a transition country like Vietnam (e.g., see ILO,
MOLISA and GSO 2014; Giang et al. 2017). By looking at different child outcomes,
we can provide a more comprehensive finding on the effect of sibship size.

This paper is organized as follows. The second section provides a brief overview of
the literature of child quality and quantity. The third section introduces the dataset. The
fourth section describes sibship size and child outcomes in Vietnam. Then, the fifth
section presents the estimation method. The sixth section discusses the empirical
findings of the effect of sibship size on disability, education and labor supply. Lastly,
the conclusions of the study are presented in the seventh section.

2 Literature Review

There are several theories which explain the ‘quantity-quality’ trade-off between child
quality and quantity. According to the economic theory, as the number of children
increases, the cost of maintaining a particular level of quality for each child by investing
in their health, education, and other factors will increase. Given limited resources,
investment in each child will be reduced (e.g., Becker 1960; Becker and Lewis 1973;
Becker and Tomes 1976). Children in a family with a large number of siblings might
have lower outcomes such as health and education than those in a family with a small
number of siblings.

This quantity-quality theory is also known in sociology as a so-called resource
dilution hypothesis. This hypothesis is based on the observation that parental resources
are finite. Thus, as the size of a family increases, the amount of parental resources
available for each child tends to be diluted. By the same token, increased sibship size
decreases a child’s wellbeing (Blake 1981, 1989; Downey 1995).

Another theory which explains the relationship between sibship size and child
outcomes is the confluence model (Zajonc and Markus 1975; Zajonc 1976, 2001).
This theory attempts to explain why on average IQ decreases with birth parity. The
theory is that parents have less and less time to invest in each subsequent child, which
hinders that child’s intellectual development. Conversely the oldest children in the
family have to take on a parental role with the younger children, and having to teach
them solidifies their own intellectual development.
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There are a large number of studies examining the effect of sibship size on
children’s outcomes, and the findings are ambiguous in the effect of the sibship
size. Regarding the health outcomes, evidence supporting the quantity-health
tradeoff theory is found in several studies. Children in larger families are found
to have to a higher probability of injury or death from accidents (Cummings
et al. 1994; Scholer et al. 1997; Schwartz et al. 2005). Henderson et al. (2008)
find an increase in the number of siblings can lead to a decrease in weight-by-
age of children in Indonesia. In Glick et al. (2007), the sibship size is found to
have a negative effect on children’s health, which is measured by height-by-age
in Romania. Sarin (2004) and Rosenzweig and Zhang (2009) find a negative
effect of family size on child health in India and China, respectively. However,
Peters et al. (2014) do not find a statistically significant effect of sibship size
on children’s risk for diseases and the number of sick days children experi-
enced in rural Bangladesh. Moreover, several medical studies find a negative
relation between family size and children’s diseases. For example, Kruger et al.
(2006) show that children from large families are less likely to be obese. Rona
et al. (1997) and Ponsonby et al. (1998) find children with a large number of
siblings are less likely to suffer from asthma.

Many existing studies focus on educational outcomes as a measure of children’s
quality. This natural focus on education occurs because education is an important
dimension of human development and data on education are more often available from
household and individual surveys. Similar to the health outcome, empirical findings on
the effect of sibship size on education are not consistent. Several studies show that
sibship size has a negative impact on educational attainment (e.g., Belmont and Marolla
1973; Rosenzweig and Wolpin 1980; Blake 1981; Booth and Kee 2009; Park and
Chung 2012; Li et al. 2008; Rosenzweig and Zhang 2009). However, other studies find
a negligible and insignificant effect on education (e.g., Lee 2008, Caceres-Delpiano
2006; Black et al. 2005; Dayioglu et al. 2009; Angrist et al. 2010; De Haan 2010; Yucel
and Yuan 2015). Qian (2009) finds that having an additional child has a positive effect
on the school enrollment of the first-born child in rural China.

Compared with health and education, the relation between sibship size and child
labor has received less attention. There are few studies, which find positive effects of
the number of siblings on the probability of work as well as the time that children spend
on productive activities (e.g., Patrinos and Psacharopoulos 1997; Cigno and Rosati
2002; Deb and Rosati 2004; Ponczek and Souza 2011).

There are several studies which look at the relation between family or household size
and children’s outcomes in Vietnam. As mentioned in the previous section, Anh et al.
(1998) and Jernstrom (2017) find a negative effect of family size on children’s
education and health. In other studies which look at children’s outcomes, for example
Nguyen (2016), Giang et al. (2017) and Arouri et al. (2019), family or household size is
used as an explanatory variable. These studies show consistent findings that children in
larger families tend to have lower education and health status. Giang et al. (2017) find
that family size is significantly and positively correlated with the probability of working
of children aged from 7 to 14.

Most studies in other countries focus on an outcome of children, either education or
health. Moreover, there is little evidence on the effect of sibship size on child labor. For
the case of Vietnam, to our knowledge, there are no studies which explicitly examine

@ Springer



The Effect of Sibship Size on Children’s Outcomes: Evidence from... 151

the effect of sibling size on children’s outcomes in Vietnam. Thus, this study aims to fill
the research gap by looking at the effect of sibship size on more comprehensive
outcomes of children in Vietnam, including school enrolment, disability and labor

supply.

3 The Data Set

This study uses data from the 15% sample of the Vietnam Population and Housing
Census (VPHC), which was conducted by the General Statistics Office of Vietnam in
April 2009 with technical support from United Nations Population Fund (UNFPA).?
The 2009 VPHC consists of two modules of questionnaires. The first module is used to
collect basic demographic and housing data for the whole population of individuals and
households throughout the country. Individual data includes age, gender, race and
education of individuals.

The second module is used to collect more detailed information on individuals and
households. For instance, the individual data contains information on not only basic
demographics but also on education, employment, basic assets of the individuals and
housing conditions of each household. In particular, this census contains some data on
the disability of individuals. Lastly, this module was administered to a random sample
of 15% of the population. Vietnam has 684 districts, and each district is divided into
enumeration areas, which are hamlets in rural areas and wards in urban areas. Depend-
ing on the population size of a district and the average population of the enumeration
areas in this district, a number of numeration areas were randomly selected for the 2009
VPHC. All of the households in the selected numeration areas were surveyed. The 15%
sample is designed so that data can be representative at the district level. This sample
covered 3,692,042 households with 14,177,590 individuals.

The sibship size is equal to the number of children and adults having the same
biological mother. In the 2009 VPHC, women from 15 to 49 were asked about the total
number of children that they had. Moreover, women were also asked about the number
of children living as well as not living currently with them. Thus, households without
any woman from 15 to 49 are deleted from our analysis. It means that families with
single fathers are dropped. As mentioned, we use twins as the instrument for the sibling
size. We can only identify twins who have the same biological mother using informa-
tion from a module on fertility which was applied for woman from 15 to 49. In a family,
twins or other multiples are those who were born in the same month of the same year
by the same biological mother. In addition, households who have other children not
living at home are also removed in order to have an accurate measure of sibship size. In
other words, the sample is restricted to children in households in which the number of
children born is equal to the number of children currently living in that same household.

In this study, children are restricted from 6 to 18 years old. Children older than 18
are dropped to avoid the possibility that children with disability are more likely to live
with parents at older ages (or children without disability are less likely to live with

2 UNFPA has assisted in testing, piloting, training and monitoring the survey process, including the design of
the questionnaires,
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parents). In the 2009 VPHC, there are no data on disability collected for children below
5 years old. In Vietnam, children start primary school from 6 years old. Thus we focus
on children aged from 6.

As discussed in the fifth section, we will use the presence of twins as an instrument
of sibship size and restrict the analysis on the sample of children born before the birth
of twins. This estimation approach is widely used to ensure the exogeneity of the
presence of twins (e.g., Caceres-Delpiano 2006; Black et al. 2005; Angrist et al. 2010).
In addition, twins are dropped from the sample since twins can be associated with
poorer health.

The final data set consist of 2,081,903 individuals with the age range from 6 to 18.
The number of boys and girls are 1,075,578 and 1,006,325, respectively. The number
of children from Kinh is 1,755,903, and the number of children from the remaining
ethnic minorities is 326,000. In this data set, around 7.9% of children have a sibship
size of one, i.e., they do not have a sibling. Comparatively, 51.9% and 25.7% of
children have a sibship size of two and three, respectively. The proportion of children
with sibship size of four is 9.6%. Lastly, the proportion of children who have sibship
size above four is only 4.8%.

4 Sibling Size and Children’s Outcomes in Vietham

Measuring school enrolment and employment is much easier than disability. Construc-
tion of an uncontroversial definition of disability is difficult. According to Haveman
and Wolfe (2000), people with disabilities are those who have a limitation in either their
mental or physical characteristics that can impair their normal daily and productive
activities. A widely used method to measure disability in household surveys and
censuses is to ask respondents about their difficulties in basic functional domains such
as seeing, hearing, walking, remembering, self-care, and communication. This disabil-
ity measurement is designed by the Washington Group on Disability Statistics,
established by United Nations Statistical Division with the participation of over 100
National Statistical Offices and international agencies (Madans et al. 2010). This
approach can provide an internationally comparable way to measure and collect data
on disability. Compared with other self-reported data on disability, this approach
provides a ‘more comprehensive and inclusive measure of disability’ (Schneider 2009).

The 2009 VPHC follows the Washington Group on Disability Statistics in
measuring disability. In the 2009 VPHC, interviewees are asked about their
difficulties in the four basic functions including seeing, hearing, walking, and
remembering. There are four multiple exclusive responses which are as follows:
(1) no difficulty, (ii) some difficulty, (iii) a lot of difficulty and (iv) cannot do at
all. In the 2009 VPHC, there are no data on causes as well as the time of
disabilities. In this study, we define a child with difficulties in a function
domain if she or he reports one of (ii) some difficulty, (iii) a lot of difficulty,
(iv) cannot do at all. We also tried to measure the impact of sibship size on
disability defined by higher difficulty level (a lot of difficulty or cannot do at
all). The results are very similar to those using the lower difficulty level. For
interpretation in this paper, we will use the definition of disability using the
lower difficulty level.
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While this approach captures the majority of children with physical and sensory
disabilities, as well as those with significant intellectual disabilities, it probably does
miss a non-trivial number of children with developmental disabilities or psychosocial
issues. That should be taken into account when interpreting the results (Cappa et al.
2015).

Table 1 presents outcomes of children aged 6 to 18 by their sibship size (the
sibship size of a person is equal to the number of her or his siblings plus
herself or himself). The proportion of children with difficulties in seeing and
the proportion of children with difficulties in hearing are 0.74 and 0.38%,
respectively. The proportion of children with difficulties in walking and the
proportion of children with difficulties in remembering are 0.41 and 0.65%,
respectively.

Regarding education outcomes, the 2009 VPHC contains information on
education enrolment and the number of completed grades. There are no data
on educational performance in school. Thus, we measure the educational at-
tainment of children by school enrolment and the number of completed grades.
Table 1 shows that the average number of completed grades is 6.0 and the
schooling rate is 85.4%. Regarding the labor supply, we measure it by the
working status ‘whether a child has been working during the past 7 days for
money earning’. It should be noted that there are no data on working collected
for children below 15. Thus, in this study, the working status is analysed for
the sample of individuals aged 15-18. It shows that 35.3% of individuals aged
15-18 were working.

There is a correlation between the outcomes of children and their sibship
size. The proportion of children with difficulties in seeing is lower for children
with larger sibship size than those with lower sibship size. However, the
proportion of children with difficulties in other domains tends to be lower for
children with lower sibship size. It could be that vision problems are more
noticeable when children go to school and have difficulties reading or seeing
the board from the back of the class. This is actually consistent with other
work from Vietnam that shows that while the presence of disabilities other than
mild or moderate vision difficulties among adults is associated with poorer
outcomes, those with more mild vision difficulties are more likely to have
positive outcomes, quite possibly because they have jobs that demand use of
their eyes in ways that lower skilled workers do not experience (Mont and
Cuong 2011). Table 1 shows that children with a high number of siblings have
lower education and higher employment rates than those with a low number of
siblings.

Table 2 presents disability, education and employment disaggregated by other
demographic characteristics. Boys are more likely to have a disability than girls. Boys
also have lower education and higher working rates than girls. The Kinh majority group
tends to have a lower rate of disability and higher education than ethnic minorities.
There is a strong correlation between children’s outcomes and the mother’s education.

* According our estimates from the 2009 VHPC, Vietnam consists of 54 ethnic groups, in which Kinh or
Vietnamese accounts for 85% of the total population. Compared with ethnic minorities, Kinh people have
higher income and living standards (e.g., Lanjouw et al. 2017).
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Table 2 Disability, education and labor participation of children by demography

Groups Rate of  Rate of  Rate of Rate of The School The
having having having having number of enrolment working
difficulty  difficulty difficulty  difficulty in ~ completed rate (in rate (in
in seeing  in hearing inwalking remembering grades percent) percent)
(in (in (in (in percent)

percent)  percent)  percent)

Gender

Girl 0.780 0.334 0.361 0.564 6.04 86.75 31.99
0.019) (0.008) (0.008) (0.010) (0.01) (0.08) 0.21)

Boy 0.708 0.427 0.448 0.728 5.96 84.20 38.36
(0.016) (0.008) (0.008) (0.011) (0.01) (0.09) 0.21)

Age

6-10 0.461 0.323 0.372 0.587 3.02 97.32
(0.012) (0.009) (0.009) (0.013) (0.00) (0.04)

11-14 0.863 0.414 0.406 0.668 7.07 88.56
(0.022) (0.009) (0.009) (0.011) (0.01) (0.09)

15-18 0.1055 0.433 0.475 0.730 8.52 60.24 35.32
(0.029) (0.012) (0.013) (0.016) (0.01) (0.18) (0.20)

Ethnicity

Ethnic minorities 0.490 0.561 0.528 0.733 5.12 75.36 65.83
(0.017) (0.019) (0.015) (0.022) (0.02) (0.19) (0.37)

Kinh majority 0.790 0.349 0.384 0.633 6.16 87.29 30.44
(0.018) (0.006) (0.007) (0.009) (0.00) (0.08) (0.20)

Highest education of mother

No degree 0.557 0.467 0.459 0.774 5.30 74.03 56.07
0.014) (0.011) (0.010) (0.015) (0.01) (0.13) (0.25)

Primary 0.709 0.362 0.401 0.630 6.30 89.56 30.54

education (0.016) (0.008) (0.008) (0.011) (0.00) (0.06) 0.21)

Lower-secondary  0.1148 0.293 0.328 0.477 6.67 94.93 14.09
(0.048) (0.014) (0.015) (0.018) (0.01) (0.07) (0.23)

Post secondary ~ 0.1455 0.206 0.279 0.379 5.98 98.67 3.20
(0.094) (0.019) (0.022) (0.025) (0.01) (0.05) (0.16)

Total 0.743 0.382 0.406 0.649 6.00 85.43 3532
(0.015) (0.006) (0.006) (0.008) (0.01) (0.08) (0.20)

Number of obs. 2,081,903 2,081,903 2,081,903 2,081,903 2,081,903 2,081,903 2,081,903

The working rate is computed for individuals aged 15 to 18. Disability and education variables are computed
for children aged 6 to 18

Standard errors in parentheses
Author’s estimation from the 2009 VPHC

Children with mothers that have a lower level of education are more likely to have high
disability, low education and high working rates. A correlation between mother’s
education and disability rates has also been found in Bangladesh and Bhutan (Mont
et al. 2014; Khan et al. 2011).
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5 Estimation Method

To measure the impact of the number of siblings on an individuals’ disability, we start
with a simple linear model:

Y; ;= By + Sibship; ;3\ + Ci3; + X, ;33 + €, (1)

where: Y;; is an outcome indicator of child i in family j, Sibship;; is his or her sibship
size, and C; is a vector of child-level control variables, and X;; is a vector of family-
level control variables such as mother’s education, that include gender, age, ethnicity,
age and education of mother. We tend to use exogenous and pre-determined control
variables, which are not affected by the number of children (Angrist and Pischke 2008).
The use of control variables is to increase the estimation efficiency. We also tried the
models without control variables, and the estimation results are very similar to the
models with control variables. The summary statistics of these control variables are
presented in Table 7 in the Appendix.

The main problem in estimating 3, is the endogeneity of the sibship size. In other
words, a child’s outcome and the number of siblings might be jointly determined.
Omitted variables in eq. (1), such as household economic characteristics, can affect
both sibship size and children’s outcomes; as a result, the estimation of the impact of
sibship size can be biased. There can be a large number of unobserved variables, and
thus we are not usually able to predict the bias direction of OLS estimators. For
instance, parents who pay more attention to children tend to have few children and
invest more in children’s healthcare and nutrition at the same time. As a result, the
sibship size can be negatively correlated with children’s disability status. On the other
hand, parents with poor health might have few children but also less investment in their
children. In this case, the sibship size can be positively correlated with the children’s
disability. The endogeneity bias also affects the estimation of the effect of sibship size
on education and employment of children.

To address this problem, we use instrumental-variable regressions to measure the
impact of sibship size. A valid instrument should correlate with sibship size but not the
error term in the disability equation. One popular instrument for sibship size in empirical
studies is the presence of twins (Rosenzweig and Wolpin 1980; Schultz 2005; Caceres-
Delpiano 2006; Black et al. 2005; Angrist et al. 2010; De Haan 2010; Mogstad and
Wiswall 2016). Twins provide an exogenous increase in the sibship size. Similar to
empirical studies in this literature such as Black et al. (2005), Angrist et al. (2010),
Mogstad and Wiswall (2016), we use the presence of later twins as the instrument of
sibship size to measure the effect of sibship size on outcomes of children born before
twins. It means that children who are born after twins are excluded. This is because the
presence of twins is an exogenous shock to children born before the twins but not to
children born after the twins. The final sample which is used for the estimation is not
fully representative of the population. As a result, the effect estimated using the sample
of children before twins might be different from the effect on children in the full sample.
Thus, we should be cautious in interpreting the estimates for the whole population.

The first stage regression in 2SLS is expressed as follows:

Sl'bshl'pi’j =0y + Twin,-_ﬁl + C;0, +X,«,j93 + Ui j, (2)
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Having twins can be considered as a random event that causes sibship size to increase.
A recent concern with the randomness of twin is fertility treatments. Parents who used
certain fertility techniques such as artificial insemination and vitro maturation might be
more likely to have twins. However, this issue is not an issue for the case of Vietnam
for at least two reasons. Firstly, fertility techniques are very expensive, and few people
are able to use the services. Secondly, we use ‘having a twin sibling’ as the instrument
to measure the effect on children born before twins. It means that parents have at least a
child before having twin children. If parents already have at least a child, they are less
likely to use fertility techniques. In this study, the proportion of children born before
twins within the age range of 6 to 18 having twin siblings is 0.5%.

It should be noted that although dependent variables in eq. (1) are binary we estimate
eq. (1) by applying two-stage least squares (2SLS) regression for the linear probability
model, as there are no available estimators for a binary model with endogenous count
variables. 2SLS estimators are consistent and can be applied for the binary model with
count endogenous variables (e.g., see Angrist 2001; Angrist and Krueger 2001;
Céceres-Delpiano 2006; Angrist et al. 2010).

An important issue is non-linearity in the impact of children. Since we have
a large data set, we are able to see whether the impact of increasing from one
to two children is different from the impact of increasing from two to three
children, and so on. Thus, we try different samples of children as follows.
Firstly, we estimate the effect of the sibship size on the first-born children
using the sample of first-born children who have at least a younger sibling (i.e.,
the sibship size is larger than one). The instrument is the presence of twins at
the second birth. Secondly, we estimate the effect of the sibship size on the
outcomes of the first-born and second-born children who have sibship size
larger than two. In other words, the sample is limited to children in families
with at least three siblings. The presence of twins at the third birth is the
instrument for the sibship size. Thirdly, we also use the similar identification
strategy. We use the presence of twins at the fourth birth to estimate the impact
of sibship size on the first-born, second-born and third-born children who have
the sibship size is larger than three (The sample is limited to children in
families with at least four siblings). We are not able to go further to estimate
the effect of sibship size for sibship size larger than four, since there are only a
few observations of children with the sibship size larger than four, and the
presences of twins at the fifth birth is very small.

6 Empirical Results

We start with the OLS regressions, which are presented in Tables 8, 9, 10, 11
in Appendix. The OLS regressions show children with larger sibship sizes tend
to have higher rates of disability, lower education, and a higher probability of
working. Since the OLS results can be biased, we will use the 2SLS results for
interpretation. The first-stage regressions of sibship size on the instrumental
variables and control variables are presented in Table 11 in the Appendix. As
expected, the presence of twins increases sibship size strongly, and having the
first-born son reduces sibship size. The t-statistic of twins and a firstborn’s
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gender is very high. Furthermore, we also perform a Cragg-Donald weak
identification test of the instruments; the statistic is very high, indicating that
the instruments are very strong.*

Table 3 presents the 2SLS regressions using the sample of first-born children.
Compared with OLS, 2SLS produces smaller magnitude and less significant estimates
of the effect of sibship size. There are no significant effects of the number of children
on disability of the first-born children. This finding is similar to Peters et al. (2014),
which do not find a statistically significant effect of sibship size on children’s sickness
in Bangladesh.

The effect on the number of completed grades has a negative sign but not significant.
The point estimate of sibship size on the completed grades is also smaller than other
studies such as Booth and Kee (2009) (the effect estimate at —0.024) and Rosenzweig and
Zhang (2009) (the estimate at 0.23). The effect of sibship size on the working status is not
statistically significant at the conventional level. However, there is a significant effect on
the school enrolment. Having an additional sibling reduces the probability of schooling by
0.016 or 1.6 percentage points. This effect estimate is slightly lower than the effect
estimate found in Park and Chung (2012), which find that the sibship size reduces the
school enrollment rate by 0.029 in Bangladesh. The negative effect of sibship size on
education enrollment in China that is found by Li et al. (2008) is —0.03. Although the point
estimate of the effect on sibship size on school enrolment is lower in Vietnam than in
Bangladesh (Park and Chung 2012) and China (Li et al. 2008), the differences are not
statistically significant once the standard errors are taken into account.

Table 4 presents the 2SLS regressions using the sample of first-born and second-
born children. The sample is limited to children in families with at least three siblings.
Thus, the sample in this table is smaller than that in Table 3. The results are very similar
to the effect of the first-born children. Only the effect of sibship size on school
enrolment is significant. Having an additional sibling is estimated to reduce the
probability of school enrolment by around 0.006 or 0.6 percentage points.

In Table 5, we still do not find significant effects of sibship size on disability and
employment. The sample is limited to children in families with at least four siblings.
Again, we find a larger (negative) effect of sibship size on education. We find a
significant effect on the number of completed grades. For children who have at least
four siblings, having an additional sibling reduces the number of completed grades by
0.14 (or around 23% of the mean of the number of completed grades). This effect is
rather similar to the effect found in Rosenzweig and Zhang (2009) for the case of
China. The effect of sibship size on school enrolment is also larger, at 0.03 or 3.0
percentage points. This implies an increasing effect of sibship size on education of
children. When parents already have a large number of children, having an additional
one can cause them more difficulties in affording education for their children.

In addition, we also include interactions between sibship size and other character-
istics including gender, age, urbanity and the education level of the mother, to examine
whether the effect of sibship size differs among these groups (Table 6). The instru-
mental variables for these interactions are interactions between twins and the charac-
teristics of the individuals (sex and age of children, age and the education level of the

4 We used command ivreg2 in Stata to estimate the 2SLS regression and performance tests. As a rule of
thumb, if a F- statistic is under 10, the instruments might be weak (Staiger and Stock 1997).
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mother).” In the 2SLS regressions, estimates of interaction terms are small and not
statistically significant, suggesting that the effect of sibship size does not differ
significantly across children with different characteristics.

Finally, the regressions show the effects of other control variables on children’s
outcomes. Boys are more likely to have disabilities than girls. Boys tend to have lower
education and higher working rates than girls. Kinh children and those with more
highly educated mothers have lower disability and working rates, and higher education
than ethnic minority children and those with lowly-educated mothers.

7 Conclusion

This study provides evidence for the link between children’s quantity and various
outcomes including disability, education and working status. To estimate the effect of
the number of children, we use the data from the 15% sample of the Vietnam
Population and Housing Census in 2009. In addition to education and employment
data, this census contains data on individuals’ limitations in different human function-
alities, including hearing, seeing, mobility, and cognition, which allows for a measure
of disability consistent with the UN Statistical Division’s recommendations on census
questions for identifying people with disabilities. An advantage of the census is that it
covers a large proportion of the population. In addition, there are a large number of
observations that include twins; therefore, the presence of twins can be used as an
instrumental variable for sibship size.

We do not find significant effects of sibship size on disability. It implies that the
number of children does not have a large negative effect on the investment of parents in
their children’s health. From these results, however, no clear policy prescription
emerges. However, we find a negative and significant effect on the education of
children. Although this effect is not large, it tends to be increasing in the number of
children. Having an additional sibling reduces the probability of schooling of the first-
born children by 1.6 percentage points in the sample of children from families with at
least a child. This effect is increasing to around 3.0 percentage points in the sample of
children from families with at least three children. In the larger families, the effect of
sibship size on the number of completed grades is also higher and more significant.
This finding suggests that education of children in families with a large number of
children should be paid more attention. Possible policy prescriptions would be to
provide subsidies for school expenses to large families, however a side effect of that
could be to provide an incentive for additional births. Given the overall expenses of
having children, however, it is unlikely that effect would be significant.

The negative effect of sibship size on education implies that the decline in the
fertility rate in 1980s and 1990s due to the family planning policy might contribute to
the increase in educational attainment in Vietnam. In recent years, the proportion of
households having more than two children has increased (Minh 2016). This trend might
reduce the progress in education development in Vietnam.

> We also tried the two instruments (twins and sex of the firstborn) in the regressions with interactions. It
means that instruments for interactions between sibship size and individual characteristics are interactions
between the two instruments and individual characteristics. The estimation results are similar to those using
one instrument of twins. Therefore, we report the estimates using one instrument ‘presence of twins’.
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Although we do not find a significant effect of sibship size on child disability, we
find a conformational finding that mother’s education is linked to the presence of
disability in children. Higher levels of mother’s education may lead to better nutrition
and health as well as more early childhood interventions that can decrease the preva-
lence of disability. This provides evidence not only for an increased focus on children’s
education, but also educational programs for mothers offered through the health or
social protection systems.

A limitation of the data set used in this study is that there are no detailed data on
health status and educational performance. Although sibship size has no significant
effects on disability of children, it might have a significant effect on other health
outcomes such as height and weight. There are few household surveys in Vietnam
which contain data on health status, educational performance, cognitive and non-
cognitive skills of children. However, these surveys have a small sample size, and
cannot be used to construction the instrumental variable of ‘twins’. Exploring the effect
of sibship size on other outcomes is out of scope of this study but certainly very
important for future studies.

Appendix

Table 7 Summary statistics of independent variables

Variables Type Mean Std. Dev. Min Max

Dependent variables

Having difficulty in seeing Binary 0.0074 0.0859 0 1
Having difficulty in hearing Binary 0.0038 0.0617 0 1
Having difficulty in walking Binary 0.0041 0.0636 0 1
Having difficulty in remembering Binary 0.0065 0.0803 0 1
The number of completed grades Discrete 5.9976 2.7932 0 12
School enrolment (yes =1, no=0) Binary 0.3532 0.4780 0 1
Work (yes =1, no=0) Binary 0.8543 0.3528 0 1
Explanatory variables

Sex (male = 1; female = 0) Binary 0.5168 0.4997 0 1
Age Discrete 11.814 3.635 6 18
Kinh (kinh = 1; ethnic minorities = 0) Binary 0.8434 0.3634 0 1
Mother’s age Discrete 36.865 5.448 21 49
Mother’s education years Discrete 7.0975 3.7195 0 16
Observations 2,081,903

Author’s estimation from the 2009 VPHC
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