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The Decision to Invest in Child Quality over
Quantity: Household Size and Household
Investment in Education in Vietnam

Hai-Anh H. Dang and F. Halsey Rogers

During Vietnam’s two decades of rapid economic growth, its fertility rate has fallen
sharply at the same time that its educational attainment has risen rapidly—macro trends
that are consistent with the hypothesis of a quantity-quality tradeoff in child-rearing. We
investigate whether the micro-level evidence supports the hypothesis that Vietnamese
parents are in fact making a tradeoff between quantity and “quality” of children. We
present private tutoring—a widespread education phenomenon in Vietnam—as a new
measure of household investment in children’s quality, combining it with traditional mea-
sures of household education investments. To assess the quantity-quality tradeoff, we
instrument for family size using the commune distance to the nearest family planning
center. Our IV estimation results based on data from the Vietnam Household Living
Standards Surveys (VHLSSs) and other sources show that rural families do indeed invest
less in the education of school-age children who have larger numbers of siblings. This
effect holds for several different indicators of educational investment and is robust to dif-
ferent definitions of family size, identification strategies, and model specifications that
control for community characteristics as well as the distance to the city center. Finally, our
estimation results suggest that private tutoring may be a better measure of quality-oriented
household investments in education than traditional measures like enrollment, which are
arguably less nuanced and less household-driven. JEL: 122,128, J13, O15, O53, P36

Over the past four decades, there has been considerable study of the relationship
between household choices on the quantity and quality of children, starting

with the seminal studies by Becker (1960) and Becker and Lewis (1973). The
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hypothesis driving the literature is that parents make tradeoffs between the
number of children they bear and the “quality” of those children, which is short-
hand for the amount of investment that parents make in their children’s human
capital. If this hypothesis is true, it has considerable implications for policies
aimed at increasing economic growth and reducing poverty.' For example, this
can motivate policy makers to work on policies that assist couples to avoid un-
wanted births or to subsidize birth control (Schultz 2008).

We investigate a different measure of household investment in their children in
this paper, which is private tutoring—or extra classes—in mainstream subjects at
schools that children are tested in. Private tutoring is now widespread in many
countries, especially but not solely in East Asia,” and evidence indicates that it im-
proves students’ academic performance in some countries, including Germany,
Israel, Japan, and Vietnam (Dang and Rogers 2008).? There has been considerable
debate about tutoring among policymakers. One crucial question is whether wide-
spread availability and use of private tutoring exacerbates or helps equalize social
and income inequality (Bray 2009; Bray and Lykins 2012), a question that is rele-
vant to both developing and developed countries.* Here, the link with demogra-
phy is important: if use of tutoring is correlated with both smaller family size and
higher family income, this heightens the risk that it could exacerbate inequality.

We make several conceptual and empirical contributions in this paper. Our
conceptual contribution is to propose private tutoring as a new measure of
household investment in their children’s education quality in the context of the
child quantity-quality tradeoff literature. Private tutoring may be an especially
good measure of a household’s decision to invest voluntarily in children’s human
capital—compared with enrollment, for example, which may also reflect exoge-
nous factors such as compulsory schooling laws. Put differently, private tutoring

1. The empirical evidence on the correlation between household size and poverty appears inconclusive.
For example, Lanjouw et al. (2004) argue that the common view that larger-sized households are poorer is
sensitive to assumptions made about economies of scale in consumption.

2. Private tutoring (or supplementary education) is a widespread phenomenon, found in countries
as diverse economically and geographically as Cambodia, the Arab Republic of Egypt, Japan, Kenya,
Romania, Singapore, the United States, and the United Kingdom. A recent survey of the prevalence of
tutoring in twenty-two developed and developing countries finds that in most of these countries, 25-90
percent of students at various levels of education are receiving or recently received private tutoring, and
spending by households on private tutoring even rivals public sector education expenditures in some
countries such as the Republic of Korea and Turkey (Dang and Rogers 2008).

3. Other recent studies that find tutoring to have positive on different measures of student academic
performance include student test scores and academic performance in India (Banerjee et al. 2010) and the
United States (Zimmer et al. 2010); but see Zhang (2013) for recent evidence that tutoring may benefit
only certain student groups in China.

4. Given the rapid expansion of educational attainment around the developing world, the tradeoffs
that households make between the quantity and quality of children may increasingly manifest themselves
outside of the formal education system. For example, in a recent opinion piece in the New York Times on
the widening inequality in the United States, the Nobel laureate Joseph Stiglitz (2013) calls for more
“summer and extracurricular programs that enrich low-income students’ skills” to help level the playing
field between these students and their richer peers.
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can capture the household’s extra efforts to increase their children’s human
capital. In particular, in countries where the private-school sector is almost non-
existent (at least at the pre-tertiary school level) such as Vietnam, private tutor-
ing represents a type of flexible household education investment, which is most
likely to be the equivalent of household investment in private education in other
contexts.” Very few, if any, existing studies offer such study of private tutoring
seen in this light.

Furthermore, the existing literature on private tutoring focuses on examining
this phenomenon on its own, rather than exploring its intertwined connection
with regular school. We attempt to improve on this with an explicit investigation
of this nexus. Theoretically, we (slightly) extend the standard Becker-Lewis
quantity-quality tradeoff framework to provide further insights that can then
guide our empirical analysis; empirically, we propose new measures that exploit
both the absolute and relative differences between household investments in
regular school and private tutoring. This combined approach thus provides new
and original interpretations that appear not to have been attempted elsewhere.

We further make a threefold contribution with our empirical analysis. First,
we improve on previous studies by providing the most comprehensive empirical
investigation to date of different aspects of household investment in private tu-
toring for each child (i.e., at the child level). These include participation in tutor-
ing, household monetary investment in tutoring, and time spent both in the short
term (i.e., frequency of attending tutoring classes in one year) and in the long
term (i.e., number of years attending tutoring classes) on tutoring. We also go
one step beyond just looking at household investment in tutoring by considering
the situation where households can make a joint decision on whether to enroll
their children in school and to send them to tutoring classes.

Second, to identify the impacts of family size on household investment in
private tutoring, we use as an instrument the distance from the household’s
commune to the nearest family planning center. In contrast to those used in most
previous studies, this instrumental variable allows us to study the effects of family
size for families with one child or more. Our results provide considerable support
for the quantity-quality tradeoff in the Vietnamese context. Furthermore, the IV
estimates of the impacts of family size are larger in magnitude than the uninstru-
mented results. These estimation results hold for several different measures of
tutoring and are generally robust to different model specifications, identification
strategies, and definitions of family size.

5. In this paper we focus on households’ investment in their children rather than children’s outcomes
because doing so may provide a more direct test of the quantity-quality tradeoff hypothesis (see, for
example, Caceres-Delpiano (2006) and Rosenzweig and Zhang (2009) for a similar approach). In the
context of Vietnam, private tutoring as a new measure of the households’ investment in the quality of their
children appears more appropriate than traditional measures (such as education expenditures or private
school attainment) for two reasons. First, Vietnam’s education system is mostly public with more or less
uniform tuition, and second, the market for private tutoring is well developed, with approximately 42
percent of children age 6—18 attending private tutoring in the past twelve months.
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Finally, we explore the hypothesized child quantity-quality tradeoff in the
context of rural Vietnam, a country that has undergone rapid change in fertility
and educational attainment. The total fertility rate decreased steadily from 6 births
per woman in the 1970s to 4 births per woman in the late 1980s and to just under
2 births per woman currently (World Bank 2014). Over the past two decades, the
average number of years of schooling for the adult population has increased
rapidly, from 4 in 1990 (Barro and Lee 2012) to 6.6 in 1998 and 8.1 in 2010
(VLSS 1998; VHLSS 2010).° The Government of Vietnam has paid much atten-
tion to family planning and has promulgated policies over the past fifty years en-
couraging (and in the case of government employees, requiring) families to restrict
their number of children to one or two, but to our knowledge, our study is the first
to investigate rigorously the quantity-quality tradeoff for this country.

Our estimation results indicate that each additional sibling reduces the rural
household’s investments in a child’s schooling as measured through a variety of
indicators: it reduces education expenditure and tutoring expenditure by 0.4 and
0.5 standard deviations, respectively; it decreases the child’s probability of being
enrolled in tutoring by 32 percentage points; it reduces the child’s enrollment
and tutoring index and tutoring attendance frequency by 0.34 and 0.49, respec-
tively; and it cuts the average time spent on tutoring by 74 hours and 1.4 years of
tutoring. With regard to the differences between tutoring and regular school, one
more sibling reduces by 31 percentage points the probability of attending tutor-
ing (unconditionally on whether the child is enrolled in school or not); reduces
by D 243,000 the amount spent on education expenditure net of tutoring
expenditure; and reduces by 8 percentage points and 20 percentage points,
respectively, the share of tutoring expenditure in education expenditure and the
share of years attending tutoring over completed years of schooling.

This paper has five sections. We provide a review of the literature in the next
section, followed in section II by the data description and a description of family
planning policies and the private tutoring context in Vietnam. Section III pre-
sents our theoretical and empirical framework of analysis and the instrumental
variable, which is then followed by the estimation results in section IV and the
conclusion in section V.

I. EMPIRICAL LITERATURE: TESTING THE QUANTITY- QUALITY
TRADEOFF

Our paper straddles two strands of literature: the more established literature on
the quantity-quality tradeoff and a smaller but growing number of studies on
private tutoring. We briefly review the most relevant studies in this section.

One central and empirical challenge among the first literature, on the hypothe-
sized quantity-quality tradeoff, is to address the endogeneity of family size

6. Unless otherwise noted, all estimates from the Vietnam Living Standards Surveys (VLSSs) and
Vietnam Household Living Standards Surveys (VHLSSs) are authors’ estimates.
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convincingly in the data, since unobserved factors can affect both fertility and
child human development outcomes. Different instrumental variables have been
used and include unplanned (multiple) births (Rosenzweig and Wolpin 1980; Li,
Zhang, and Zhu 2008), the gender mix of children combined with parental sex
preference (Angrist and Evans 1998; Angrist, Lavy, and Schlosser 2010), and re-
laxation of government regulation on family size (Qian 2013). Despite these
(and other) studies, the existing evidence on the quantity-quality tradeoff
appears far from conclusive;” furthermore, while these identification strategies
are useful, they cannot be applied in all contexts.

In the quantity-quality tradeoff framework proposed by Becker and Lewis
(1973), a reduction in the costs of maternity care leads to changes in the relative
price of quality and quantity of children and in the amount that parents choose
to invest in their children. While no studies on the quantity-quality tradeoff
appear to have used this insight to construct instruments, several studies in labor
economics use variables related to family planning as instruments to identify the
causal impacts of family size on female labor supply.® Instrumenting for fertility
with state- and county-level indicators of abortion and family planning facilities
and other variables, Klepinger, Lundberg, and Plotnick (1999) find that teenage
childbearing has substantial negative effects on women’s human capital and
future labor market opportunities in the United States. Another US study by
Bailey (2006) employs state-level variations in legislation on access to the contra-
ceptive pill to instrument for fertility, and it also provides strong evidence for the
impact of fertility on female labor force participation. More recently, Bloom
et al. (2009) instrument for fertility with country-level abortion legislation in a
panel of 97 countries over the period 1960-2000; they find that removing legal
restrictions on abortion significantly reduces fertility and that a birth reduces a
woman’s labor supply by almost two years during her reproductive life.

We follow an identification strategy that is similar in spirit to that literature:
we use the availability of family planning services as our instrument, which can
reduce the cost of maternity care as well as the cost of controlling the quantity of
children in general.” Specifically, in our test of the quantity-quality tradeoff

7. For example, Angrist, Lavy and Schlosser (2010) find no tradeoff in Israel; Lee (2008) finds a weak
tradeoff in Korea that gets stronger with more children. In addition, conflicting results have been found for
different countries including Brazil (e.g., Ponczek and Souza (2012) and Marteleto and de Souza (2012)),
China (e.g., Li et al. (2008) and Qian (2013)), and Norway (Black, Devereux, and Salvanes (2005) and Black,
Devereux, and Salvanes (2010)). See also Steelman et al. (2002) and Schultz (2008) for recent reviews.

8. Another thread of the quantity-quality tradeoff literature estimates the reduced-form impacts of
family planning services instead (see, for example, Rosenzweig and Schultz (1985) and Joshi and Schultz
(2013)). Recent studies that find that family planning-related variables have important impacts on fertility
include DeGraff, Bilsborrow, and Guilkey (1997) for the Philippines, Miller (2010) for Columbia, and
Portner, Beegle, and Christiaensen (2011) for Ethiopia.

9. Throughout this paper, we follow the literature by using the term “quality” of children to refer to
the amount of human capital invested in them. Needless to say, this should not be taken as a value
judgment about their worth as individuals. As noted earlier, however, higher human capital is associated
with a host of other desirable development outcomes, at both the individual and societal levels.
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hypothesis, we use the distance to the nearest family planning center at the
commune level as an instrumental variable for the quantity of children.'® Perhaps
the greatest advantage of this instrument over other commonly used instruments
such as twins and sibling sex composition is that the family-planning instrument
allows us to analyze the impacts of family size on all of the children in the house-
hold (or the single child, if there is only one), while using either twins or children
sex composition restricts analysis to a subset of these children.!' We discuss this
instrument further in section III.

Turning now to the second strand of literature, on private tutoring, few papers
have investigated the correlation between household size and household educa-
tional investment in their children through private tutoring. To our knowledge,
the exceptions are the two papers on Korea by Lee (2008) and Kang (2011), and
the former touches only briefly on tutoring. Both of these papers share the same
identification strategy, in that they use the sex of the first-born child as an instru-
ment for family size,'* but the former implements this analysis at the household
level, while the latter does so at the level of the child. Lee (2008) finds a negative
impact of larger family size on household investment in education in general and
tutoring in particular, but Kang (2011) finds these negative impacts to be signifi-
cant only for girls.

II. DATA DESCRIPTION, FAMILY PLANNING AND TUTORING
IN VIETNAM

Data Description

In this paper, we analyze data from three rounds (2002, 2006, and 2008) of the
Vietnam Household Living Standards Surveys (VHLSSs). The VHLSSs are imple-
mented by Vietnam’s General Statistical Office (GSO) with technical assistance
from the World Bank and cover around 9,200 households in approximately

10. Distance to services is often used as an instrument in the literature. For example, distance to
college is used to identify the returns to education (Card 1995), distance to the tax registration office is
used to identify the impact of tax registration on business profitability (McKenzie and Sakho 2010), and
distance to the origins of the virus is used to estimate the response of sexual behavior to HIV prevalence
rates in Africa (Oster 2012). Gibson and McKenzie (2007) provide a related review of household surveys’
use of distances measured via global positioning systems (GPS).

11. Using twins as the instrument also requires a much larger estimation sample size; as a result, most
previous studies that took this strategy have had to rely on population censuses.

12. The use of the sex of the first-born child as an IV has some limitations. First, it requires the
assumption of son preference—which appears to be a weak IV, so that Kang (2011) has to rely on bound
analysis to identify bounds of impacts of family size in the case of boys. Second, the assumption of son
preference in turn requires the assumption that parents do not abort girls at their first childbearing; if they
do, the sex of the first-born child is clearly not valid as an exogenous instrument. This concern is especially
relevant to Vietnam, which has one of the highest abortion rates in the world (Henshaw, Singh, and Haas
1999). And finally, this identification approach may only work for families with more than one child; our
study makes no such restriction on family size, investigating families with between one and seven children.
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3,000 communes across the country in each round.'® The surveys provide de-
tailed information on household demographics, consumption, and education.
The surveys also collect data on community infrastructure and facilities such as
distances to schools or family planning facilities. Since 2002, the VHLSSs have
been implemented biannually and have collected more data for rotating themes
for each survey round; for example, the 2006 round focused on educational ac-
tivities and tutoring. These surveys are widely used for education analysis by the
government and the donor community in Vietnam.

Since only the 2002 round collected data on the distance to family planning
for rural communes, we restrict our analysis to rural households in Vietnam. The
VHLSSs’ commune sample frame remains almost the same during the period
2002-08, which allows us to match the commune information from the 2002
survey round to most of the households in the 2006 and 2008 survey rounds.'*
However, we focus on the 2006 round of the VHLSSs for the outcome variables,
since this round has the most detailed information on household investment in
tutoring activities. We also supplement our analysis with data from another na-
tionally representative survey (VHTS) focused on private tutoring that we fielded
in 2008," as well as data on teacher qualifications in the community from the
primary school census (DFA) database.'®

Since most children start their first grade at six years old, we restrict our analy-
sis to children who are between six and eighteen years old.!” To address concerns
about grown-up children that have already moved away from home, we consider
only children who are living at home and households where the total number of
children born of the same mother is equal to the number of children living in the
household. We define family size as consisting of children born of the same
mother, but we also experiment with a more relaxed definition of family size that

13. A commune in Vietnam is roughly equal to a town and is the third administratively largest level
(i.e., below the province and district levels) and higher than the village level. There are approximately
9,100 communes in the country (GSO 2012). The respondents for the community module of the VHLSSs
are mostly the (deputy) head of the commune.

14. This matching process is complicated by the fact that there were administrative changes resulting
in changes to administrative commune codes between 2002, 2006, and 2008. For around 150 communes,
we have to rely on both commune and district names (in addition to province and district codes) for
matching. We can match 96 percent of all of the communes in 2002 to those in 2006 and 2008 (i.e., we
can match 2,808 communes out of 2,933 communes in 2002).

15. For details on this survey, see Dang and Glewwe (2009). We collaborated on designing the survey
with other researchers, including Paul Glewwe (University of Minnesota), Seema Jayachandran
(Northwestern University), and Jeffrey Waite (World Bank). The survey was administered by Vietnam’s
Government Statistics Office, using funding from the World Bank’s Research Support Budget and the
Hewlett Foundation.

16. This database is initiated and maintained by World Bank-supported projects. For a brief
description on the history and objectives for the primary school census database, see Attfield and Vu
(2013).

17. We also experimented with other age ranges such as ages 10-18 and 12-18. Estimation results
(available upon request) are qualitatively very similar and even more statistically significant than those for
the age range 6-18.
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considers all children living together in the households, as well as other stricter
definitions to be discussed later.

Overview of Family Planning in Vietnam'®

Vietnam’s family planning policy dates back to 1961 in the North of Vietnam,
but it initially had limited success. Following the unification of Vietnam in 1975,
policymakers responded to the faster growth of the population than the economy
by setting a goal of lowering population growth rates to less than 2 percent.
Subsequently, in 1988 the government adopted a policy restricting families to
one to two children, which has largely remained in effect until now. The high-
lights of this policy include the universal and free provision of contraceptives and
abortion services, incentives for families, and strict penalties for families with
more than two children. Vietnam’s approach to family planning policy closely
follows that of one-child-per-family in China, but it is administered less rigor-
ously (Goodkind 1995). This lack of rigor contributes to our analysis of the
quantity-quality tradeoff, in fact, by expanding the range of variation of family
size.

An important administrative landmark for family planning—and one that is
quite relevant to the discussion below of our instrument’s validity—was the es-
tablishment of the ministry-level National Council of Population and Family
Planning (NCPFP) in 1984. By the late 1980s, the NCPFP had established ad-
ministrative offices and staff down to the commune level to ensure that their ac-
tivities reached the whole population. Together with the official administrative
apparatus, the NCPFP also built up a wide-reaching network of family planning
volunteers, both at the village level and in most government agencies, to promote
family planning policies.*’

Background on Tutoring in Vietnam

The current education system in Vietnam has three levels: primary (grades one to
five), secondary (grades six to nine for lower secondary sublevel and grades ten
to twelve for upper secondary sublevel), and tertiary (post-secondary). Almost
all schools in rural Vietnam are public schools and provided by the government.
Vietnam has almost achieved universal primary education with 94 percent of
Vietnamese children age 15-19 having completed primary education (VHLSS
2006). High-stakes examinations are widely used in the education system for

18. This section is mostly based on GDPFP (2011). See also Vu (1994) for discussion of family
planning policies in earlier periods.

19. The family size penalties include fines, restrictions on promotion (or even demotions) for
government employees, and denial of urban registration status. We attempted in an earlier draft to use
households’ exposure to the two-child-per-family policy as an instrument since the strictness with which it
is applied varies with certain characteristics that can be largely exogenous to the family. However, it
turned out that the policy was not implemented rigorously enough to make it a viable instrument.

20. In 2007, the NCPFP was merged into the Ministry of Health and renamed the General
Department of Population and Family Planning (GDPFP).
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TABLE 1. Reasons for Attending Private Tutoring Classes for Students Age
9-20 (Percent), Vietnam 2007

Tutoring organized by Tutoring not organized by

school school
Prepare for examinations 47.2 41.7
Do not catch up with the class 12.9 14.4
Acquire skills for future employment 12.2 12.7
Like this subject 6.4 11.3
Parents too busy to take care 2.7* 1.6*
Poor quality lessons in school 2.7% 6.0%
Subjects not taught in mainstream 0.5% 1.5%

classes

Others 15.4 10.9
Total 100 100
N 376 301

Note: *Fewer than 20 observations.
Source: Authors’ analysis based on data from Vietnam Household and Tutoring Survey 2007-08.

performance evaluation, and performance on the exams determines whether
students can obtain secondary-school degrees and gain admission to colleges/
universities. The strict rationing at the tertiary level results in strong competition
among high school students, which helps fuel the demand for private tutoring.

Private tutoring is such a major feature of the Vietnamese educational land-
scape that it is hotly debated, both in the media and during the Minister of
Education’s presentations to the National Assembly. Policymakers, educators,
and parents fall into two main opinion camps—one arguing that private tutoring
worsens educational outcomes and harms children, and the other that tutoring
can improve the quality of education. The former group calls for a total ban
on private tutoring, while the latter supports the (controlled) development of
tutoring.”!

Table 1 lists the reasons that students take private tutoring classes, according to
data from the VHTS. Tutoring classes are divided into two categories: tutoring
classes organized by the student’s own school, and other tutoring classes. Across
the two types of tutoring, the most important reason for taking tutoring is to
prepare for examinations, which accounts for almost half of all responses (42—-47
percent). Other commonly cited reasons given include to catch up with the class
(13—14 percent), to acquire better skills for future employment (13 percent), and
to pursue a subject that the student enjoys (6—11 percent). Other reasons, such as
to get childcare, to compensate for poor-quality lessons in school, or to study sub-
jects not taught in mainstream classes, account for a smaller proportion of all re-
sponses (1-6 percent each). The preeminence of exam preparation over other

21. See also Dang (2011, 2013) for more detailed discussions of the private tutoring phenomenon in
Vietnam.
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TaBLE 2. Household Expenditure on Private Tutoring Classes by Consumption
Quintiles, Vietnam 2006

Quintile  Quintile  Quintile All
Poorest 2 3 4 Richest  Vietnam

Average household expenditure 54.2 126.4 222.8 325.0 814.3 321.3
on tutoring in 2006 (D ‘000)

Distribution of household with exp. on private tutoring as percent of total expenditure in 2006

0% 78.8 61.8 551 56.3 52.6 60.4
1%-5% 20.0 36.4 41.6 38.7 38.9 35.6
5%-10% 1.0% 1.5% 3.0 4.4 7.0 3.5
10% or higher 0.1* 0.3* 0.2* 0.6* 1.6 0.6
Total 100 100 100 100 100 100
No. of houscholds 1278 1269 1263 1290 1,198 67298

Note: *Fewer than 20 observations.
Source: Authors’ analysis based on data from Vietnam Household Living Standards Survey

2006.

reasons for taking tutoring classes reflects the importance of examinations in the
school system in Vietnam.*?

Richer households in Vietnam spend more on tutoring classes than do poorer
households, as shown in table 2. Currently about 40 percent (=100—60.4) of
households in Vietnam send their children to private lessons, and the majority of
them (90 percent) spend between 1 percent and 5 percent of household expendi-
ture on tutoring classes. The percentage of households with positive expenditures
on tutoring classes is only 21 percent in the poorest (1%) consumption quintile
but nearly doubles to 38 percent in the next richer quintile (2") and hovers
around 35 percent in the top three quintiles (3™ to 57). In terms of actual expen-
diture, the mean expenditure on tutoring classes by the wealthiest 20 percent of
households is fifteen times higher than expenditure by the poorest 20 percent of
households. And more expenditure on tutoring is found to increase student grade
point average (GPA) ranking in Vietnam, with a larger influence for lower
secondary students (Dang 2007, 2008).

Our calculation (not shown) using the 2006 VHLSS shows that the majority
of children age 6-18 have at most three siblings, with 10 percent having no
sibling, 48 percent having one sibling, 27 percent having two siblings, and 10
percent having three siblings; only five percent of these children have four siblings
or more. Table 3 provides a first look at children age 6-18 that are currently
enrolled in school that comprise our estimation sample, of whom 42 percent
attended private tutoring in the past twelve months. They spent on average

22. For examining our hypothesis of the quantity-quality tradeoff, we are in fact assuming that
sending children to tutoring classes are completely determined by parents. If corrupt teachers force
tutoring on their own students beyond parental control (see, e.g., Bray 2009; Jayachandran 2014),
household investment in tutoring would not provide valid evidence for this tradeoff. However, the results
in table 1 suggest this concern is a minor one in the context of Vietnam.
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TABLE 3. Summary Statistics for Children age 6—18, Vietnam 2006

Variable Obs. Mean  Std.Dev. Min  Max

Enrollment in past 12 months 5012 0.87 0.33 0 1

Total education expenditure in past 12 months 4248  583.83  745.71 0 20165
(D°000)

Completed years of schooling 5012 5.80 3.25 0 12

Private tutoring attendance in past 12 months 4125 0.42 0.49 0 1

Enrollment and private tutoring attendance in past 5012 1.22 0.65 0 2

12 months (0 = not enrolled in school,
1 = enrolled in school but have no tutoring,
2 = enrolled in school and have tutoring)

Expenditure on private tutoring in past 12 months 4125 104.15  465.35 0 18000
(D°000)

Expenditure on private tutoring in past 12 months 1614  246.59  691.19 6 18000
for those attending private tutoring (D’000)

Number of hours spent on private tutoring in past 4247 89.06  158.71 0 1728
12 months

Number of hours spent on private tutoring in past 1624  215.43  183.61 2 1728
12 months for those attending private tutoring

Tutoring attendance frequency (0 = no tutoring, 4248 0.65 0.77 0 2
1 = tutoring either during school year or
holidays/ break, 2 = tutoring during both school
year and holidays/ break)

Years attending private tutoring to date 4248 1.90 2.58 0 13
Number of siblings age 0-18 4248 1.58 1.04 0 7
Distance to family planning center 4248 8.56 9.78 0 80.5
Age 4248 11.90 3.20 6 18
Male 4248 0.50 0.50 0 1
Years before last grade in current school level 4248 1.67 1.23 0 4
Secondary school 4248 0.58 0.49 0 1
Mother age 4248 37.38 6.00 21 68
Female-headed household 4248 0.12 0.32 0 1
Head’s years of schooling 4248 7.36 3.39 0 16
Ethnic majority group 4248 0.83 0.37 0 1
Total household expenditures 4248 19222 10209 2145 175393
Distance to primary school 4248 0.82 1.25 0 10
Distance to secondary school 4248 2.78 2.81 0 25
North East and West region 4248 0.16 0.37 0 1
North Central region 4248 0.19 0.39 0 1
South Central region 4248 0.09 0.29 0 1
Central Highlands region 4248 0.06 0.24 0 1
South East region 4248 0.09 0.29 0 1
Mekong River Delta region 4248 0.16 0.37 0 1

Note: All numbers are weighted using population weights.
Source: Authors’ analysis based on data from Vietnam Household Living Standards Survey 2006.

D 104,150 (equivalent to $US 6)** and eighty-nine hours on these tutoring
classes also in the past twelve months, and had attended tutoring for 1.9 years;
for those that attended tutoring in the past twelve months, the corresponding

23. The exchange rate was D 15,994 for $US 1 in 2006 (World Bank 2014).
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expenditure and hours spent on tutoring are D 246,590 and 215 hours. Most tu-
toring attendees (80 percent) take these classes organized by their school
(VHLSS 2006).%* Table 3 also shows that the children in our estimation sample
have 1.6 siblings on average, are mostly in secondary school (58 percent), and
live an average of 8.6 kilometers away from the nearest family planning center.

III. FRAMEWORK OF ANALYSIS

Family Size, Private Tutoring, and Regular school

We present a simple theoretical model that builds on the standard quantity-quality
tradeoff framework (Becker and Lewis 1973) for interpreting the interwoven con-
nection between private tutoring and regular school. We note three main specific
features with private tutoring, which provide the underlying assumptions behind
our model. First, the existence of private tutoring depends on the mainstream edu-
cation system and it does not stand alone as an independent educational activity;>’
second, it can offer lessons that are often much more flexible and informal than
regular school; and third, compared to the public-subsidized regular school,
private tutoring is more costly for the average household.

The household maximizes its utility function U(n, q, y)

max U(n, g, y) (1)
subject to its budget constraint
y+n(pueu +prel‘) =1 (2)

where n is the number of children, q is their quality, y is the other (numeraire)
good with its price set to 1, py is the price of household investment in (or ex-
penditure on) their children’s quality, for k = u or r, and I is household income.
A child’s quality is assumed to be equivalent to the total amount of public educa-
tion (e,) and private tutoring (e,) that the household invests in the child:

q=-ey+e (3)

We also assume further that regardless of consumer demand, there is a limit (&)
on the capacity of public schools to provide the quality of education desired by
the household.?®

24. See also table S1.1 in the online appendix for a breakdown of tutoring prevalence and expenditure
by urban/ rural areas.

25. This supplementary aspect of private tutoring helps explain why it has been referred to as
“shadow education” (Bray 2009) or “supplementary education” (Aurini et al. 2013).

26. Particularly in developing countries, the public education system is well known for its rigidity, lack
of teacher incentives and accountability, and inadequate infrastructure (see Glewwe and Kremer (2006)
for a recent review). In our model, this inelasticity of supply should hold at least in the short run.
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e, <€, (4)
Examples of this limit can be the inability of public schools to provide more
than, say, the basic reading skills in primary grades or a fixed number of hours of
instruction, given short-run constraints on resources and capacities. We then
make the standard assumptions that the number of children and the goods are
nonnegative—that is 7 >0, ¢ > 0, y > 0. Our model extends the standard
quantity-quality framework by introducing household tutoring consumption
into the household utility function (1), the budget constraint (2), and the limit on
public education consumption. Without these extensions (i.e., with e, = 0 and
e, < ), the standard Becker-Lewis model results.

Assuming the marginal utilities of income (\{) is positive, the Kuhn-Tucker
conditions for maximizing the utility function subject to the child quality func-
tion, the budget constraint, and the public education constraint yield the follow-
ing results:

Un = M(pyeu + prer) =0 (5)
Ue, —Mnp, — A2 =0 (6)
Ue; — Mnp, =0 (7)

Uy =\ =0 (8)
I—y—n(p,eq +prer) =0 )
A8 —en) =0 (10)

Equations (5) to (9) thus yield the same result as under the standard Becker-
Lewis model: the shadow prices of the quality of children for either public educa-
tion (np,) or private tutoring (np,) are proportional to the quantity of children;
or, put differently, an increase in quality is more expensive if there are more chil-
dren. Under this standard model, a reduction in quantity-related costs such as
contraception costs would increase the shadow prices of quantity relative to
quality and other goods, leading to smaller household size and better-quality
children.

Furthermore, the different values of the marginal utility of relaxing the public
education constraint (\,) offer the following results:

(i) If N, =0, then the typical household does not consume the maximum
available quality of public education (i.e., e, < &,). However, this case is
likely to be the exception rather than the norm, since a Vietnamese child
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that is currently in school typically has more than a 40 percent chance of
attending private tutoring in the past year (table 3) and around half of
these children resort to private tutoring besides their regular classes to
better prepare for examinations (table 1).

(i1) If Ny > 0, then the household consumes the maximum available quality of
public education (i.e., e, = &,), which has several important implications.
First, to improve the quality of its children, the household’s only option is
to invest in tutoring; equivalently, since e, = &,, private tutoring is the only
choice variable for maximizing the household’s utility function.?” Second,
when coupled with the standard result of quantity-quality tradeoff, this
result leads to household demand for private tutoring that is more elastic to
household size than the household’s demand for public education is. The
model can thus better capture the tradeoff of household investment in their
children’s education. In other words, our model indicates that households
would cut down on tutoring consumption and increasingly shift their edu-
cation expenses to the public subsidies as their family size grows. Finally,
since private tutoring is more costly than regular education, relaxing the
capacity constraint of public education—for example by providing more
teacher time with students—can help reduce the demand for tutoring. This
result comes from equation (9) where, given a fixed budget constraint,
increasing e, (=&,) would ceteris paribus result in a lower value of e,.
Analogously, for a better and fuller picture on the quantity-quality tradeoff,
household investment in private tutoring should be examined together with
investment in the regular school.

Figure 1 provides a graphical illustration for a typical household in case (ii)
discussed above. The supply of education is represented by the supply curves S,
(solid line) for public education and S, (dashed line) for private tutoring. The
gradient of S, is flatter than the vertical segment of S; but steeper than the
upward-sloping segment of Sy; these relationships represent, respectively, the fact
that private tutoring can fill in the demand for education where the public educa-
tion system cannot and that private tutoring is more expensive than public
schooling. Since private tutoring is prevalent in Vietnam (as shown with tables 1
to 3), the average household would consume the maximum available quality of
public education and also some private tutoring. Household demand for tutoring
can be represented by a demand curve that lies higher and to the right of point A
and that cuts across both the public education supply S; and private tutoring
supply S,.28

27. This result can generally apply to contexts where the household has no other choice besides public
education, and already consumes the maximum available quality of public education. In such cases,
household investment in public education would not respond to changes in family size.

28. For case (ii), households consume the maximal available quality of public education (Q1), and
therefore we do not show the demand curve for public education in Figure 1.
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FiGUurE 1. Demand and Supply of Education with Private Tutoring
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Source: Illustrations based on the theoretical model discussed in the text.

This graphical model helps illustrate our theoretical results. First, other
things equal, since public education supply is inelastic after point A, family
size would have little or no impact on the household’s consumption of public
education; consequently, household investment in private tutoring is a better
measure of household quantity-quality tradeoff. Second, compared to a re-
presentative household with the demand curve D4, the demand curve D, re-
presents another household that is assumed to have stronger education
preferences, which can be represented by a smaller family size according to
our theoretical model.?’ Thus, the household with smaller family size would
consume more private tutoring (Q5) than the household with larger family
size (Q}). Finally, focusing on investigating private tutoring on its own rather
than examining its intertwined relationship with regular school is equivalent
to studying the dashed line S, in Figure 1 alone without taking into considera-
tion its connection with the solid line Sy. This can result in an incomplete—or
even potentially misleading—picture of private tutoring.

29. Other factors that shift the demand curve include household income, the price of substitute goods
or the number of buyers on the market, or expectations about future returns to education.
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These findings offer new interpretations of private tutoring as a new measure
of household education investment.>® We will validate these theoretical predic-
tions empirically in later sections, after first discussing the empirical framework
and the instrument.

Empirical Framework

Our basic estimation equations are for child j,j = 1,..,] in household I, i = 1,..,N

Eii = a + BFamSize; + vXi; + &j (11)

FamSize; = 8 + ADisFam + ¢X;; + mj;, (12)

where, for the first equation, the dependent variable E;; includes household edu-
cation investment. The traditional measures for E; include school enrollment,
educational expenditure, and completed years of schooling.?' The new measures
include private tutoring attendance, a combined school enrollment/tutoring
index (which takes a value of 2 if enrolled in both school and tutoring, 1 if
school only, and 0 if neither), frequency of tutoring attendance (which takes a
value of 2 if enrolled in tutoring during both school year and holidays, 1 if either
school year or holidays, and 0 if neither), expenditure on tutoring,>* and the
number of hours in the past year and the number of years to date spent on tutor-
ing. Of these measures, only tutoring attendance and expenditure appear to have
been used in previous studies on tutoring.

If some parents decide to choose fewer children and greater investment in each
child, a smaller family size will be strongly correlated with unobserved parental
devotion to their children, thus biasing estimates upward; however, the opposite
holds if parents decide to choose both more children and greater investment in
them at the same time. Thus, estimating equation (11) alone would provide biased
estimates of the relationship between family size and household investment. The
direction of bias appears to be an empirical issue and depends on parental

30. Some further extensions can be added to our theoretical model. For example, we can generalize by
assuming a child endowment component in equation (3) as in Becker and Tomes (1976), or another
extension is to assume that, instead of prices being fixed, the price of tutoring is a function of the price of
regular school. These extensions, however, do not change the main results. Another extension is to assume
that e, and e, are multiplicative up to &, (the constraint on public education), and are additive beyond this
value. This would correspond to private tutoring being complementary up to this value, and being
substitute after this value. The latter case, however, appears to be the dominant case in Vietnam as
discussed above.

31. For children that are currently in school, completed years of schooling is right-censored since we
do not observe the final years of schooling for these children. Thus for such children (and our estimation
sample), this variable represents a lower-bound estimate only.

32. For easier interpretation of results and because of the large number of zero observations, in our
preferred specification we do not transform variables such as expenditures and hours spent on tutoring to
logarithmic scale. Estimation results with the transformed variables are similar, however, and coefficients
are slightly more statistically significant.
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heterogeneity of preference; the IV model would help remove this bias and
uncover the true impacts of family size on household investment. Thus, we jointly
estimate equations (11) and (12) in an IV model using the commune-level distance
to the nearest family planning center (DisFam) as the instrumental variable.

Xj; is a vector of child, household, community and school characteristics that
include age, gender, school level, mother’s age,** mother’s age squared, gender
of the household head, head’s years of schooling, ethnicity, household expendi-
ture, and distances to the nearest primary and secondary schools. A variable indi-
cating the number of years that remains before the last grade in the current
school level is also added, since this variable can capture the increasing intensity
of tutoring investment as students progress through school (Dang 2007), but this
variable is left out in the regression for the enrollment/tutoring index since it
applies only to children currently enrolled in school.

For easier interpretation of results, we jointly estimate equations (11) and (12)
for all the outcomes above using a 2SLS model, except for expenditure and hours
spent on tutoring, where we use an IV-Tobit model instead and subsequently
provide separate estimates for the marginal effects since a large number of chil-
dren have zero values for these variables.>* Let Ej; be the latent variable that rep-
resents the household’s potential spending (or hours) on tutoring, the Tobit
model for equation (11) has the form

Ef/ = a + BFamSize; + yXi; + &jj, (13)

where the relationship of the actual (E;) and latent (Ej) spending on tutoring is
giVCI’l by El',' =0if E:} < 0and El'/ = E:F] if Ez*/ > 0.

Similarly, we can examine the marginal impacts of family size (or other ex-
planatory variables) on either households’ propensity to spend or households’
actual (observed) spending on tutoring classes. While the former interpretation
(shown in table 5) may be more relevant for forecasting the future, the latter
(shown in table S1.3 in the online appendix S1, available at http:/wber.
oxfordjournals.org/) is more commonly used and focuses on household spending
at present.>® For our purposes, we will use the latter interpretation of the margin-
al effects.

33. There are more missing observations with father’s age so we omit this variable.
34. While the number of years of tutoring can also be fitted in a Tobit model, we prefer to use the OLS
model for better interpretation. Estimation results using an IV-Tobit provide very similar results.

35. The marginal impacts for household propensity to spend can be calculated as
OE(E;|FamSize;, Z;)
OFamSize;
6E(E,7|Fam5ize,'7 Z,‘,’) — o (Ol + BFamSize; + ’YZ,’j)

OFamSize; o
models. See, for example, Greene (2012) for more discussion on the marginal effects with the Tobit
model.

= B, and the marginal impacts for household actual spending can be calculated as

, where we also assume &;; ~ N(0, 0?) as in the OLS
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Distance to Family Planning Center as Instrument

Our instrumental variable for family size is the distance to the nearest family
planning center since it meets the exogeneity, relevance, and exclusion restriction
conditions. In this section, we consider these three criteria in turn.

A major exogeneity-related concern with using public programs, including place-
ment of family planning centers, as instruments is that these programs may have
been established in response to local demand (Rosenzweig and Wolpin 1986). The
evidence suggests, however, that such demand response is not an issue in Vietnam,
where family planning services were already offered at the commune level and
reached virtually the whole population by the late 1980s (Goodkind 1995; GDPFP
2011). While little data exist on the local conditions when family planning centers
were set up, it is generally the case with most policy implementation in Vietnam
that the central government sets the national policies but it is the local governments
that ultimately decide exactly how these policies will be implemented.>®

Indeed, the provincial governments were observed to be responsible for all
work related to family planning and for mothers and children’s health in general
(Vu 1994), which should include the establishment of family planning centers.
This is corroborated by an analysis of a survey of local governments’ family plan-
ning efforts in fifteen provinces across Vietnam by San et al. (1999), which finds
that effort strength is mostly driven by the quality of local governments’ leader-
ship and implementation ability, rather than local conditions such as geographi-
cal terrain or the level of economic development.®”

Still, some variation of the location (and timing) of family planning center
may stem from differences in local governments’ resources: communes with more
resources might have been more likely to build a family planning center earlier.
We argue, however, that once this channel is controlled for in the regressions (as
proxied for by commune infrastructure in several model specifications we
examine later), the location of the family planning center is exogenous to each
household’s decision on number of children. While it is impossible to test directly
for the instrument’s exogeneity, we use a three-pronged approach as an extra pre-
caution to ensure its validity.

First, we use the distance to family planning centers in 2002 to instrument for
the impacts of family size on household investments in education four years
later, in 2006. This approach can help reduce any contemporaneous correlation
between the former and the latter.

Second, in one of the robustness checks, we will restrict our analysis to a sub-
sample of cases in which the family planning centers had already been established

36. Scornet (2001) observes that local governments’ strong autonomy in implementing family
planning policies takes its root in the traditional decentralization of monarchical governments in the past.
Kaufman et al. (1992) note that the local governments in China—which had a similar although stricter
regulation on family size—were similarly responsible for setting up family planning clinics.

37. San et al. (1999) also provide some evidence that their selected 15 provinces share many
characteristics of the overall functioning of the national family planning program.
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earlier. If family planning centers were more likely to be established first in loca-
tions with stronger demand for family planning, older centers would be more ef-
fective in reducing family size and would consequently allow households to
increase investment in their children’s education. Thus an analysis showing similar
impacts of family size for the sample with older centers compared to those for the
overall sample would provide evidence for the instrument’s exogeneity.>®

Finally, if it were true that family planning centers were more likely to be first es-
tablished in locations where households have larger family size, assuming a negative
relationship between family size and household investment in their children, we
would expect this endogenous placement of these centers to weaken the impacts of
the instrument and thus bias estimates upward toward zero. Thus, our estimation
results would provide conservative estimates of the extent of the tradeoff.>”

In terms of the relevance criterion for the instrument, our review of the litera-
ture from other countries suggests that access to family planning facilities is highly
relevant to household decisions on family size. Previous studies for Vietnam using
data from the 1997 Demographic and Health Survey offer similar findings that in-
creased access to family planning services increases contraceptive use (Thang and
Anh 2002; Thang and Huong 2003) and reduces unintended pregnancy (Le et al.
2004). Our first-stage estimates turn out to show a consistently strong and negative
impact of the distance to family planning center on family size.

For the exclusion restriction, there may be concerns that family planning
centers directly affect the investment in children by explicitly promoting the idea
of a quantity-quality tradeoff. But given the uniform presence in every commune
of family planning workers (GDPFP 2011) who can provide interested house-
holds with detailed information on the benefits of family planning, family plan-
ning centers mostly serve as facilities that provide options for restricting family
size to the desired number of children.* These centers focus on services related
to providing contraceptives—such as insertion of intrauterine devices (IUDs),

38. This check does not hold in the opposite direction since older centers may also be effective
through other channels that are uncorrelated with endogeneity of location (e.g., longer existence simply
increases the chances families know about and use the services at these centers). Larger impacts for family
size in the sample of older centers thus would not necessarily indicate violation of exogeneity.

39. An additional concern related to exogeneity is that families could have immigrated to their current
commune, meaning that they were not necessarily constrained by the current distance to family planning
center when making their decision on giving birth. However, this concern does not apply in our context: we
restrict our analysis to rural families only, and fewer than 3 percent of the total population over five years of
age move within or to rural areas in Vietnam between 1994 and 1999 (Dang, Tacoli, and Hoang 2003).

40. A reviewer pointed out that family planning centers’ services may also possibly operate through
family planning workers/volunteers. However, since these workers were already present in all the
communes by 2001 (and most of the communes well before that in the late 1980s), any additional impacts
brought about by the new workers that are associated with these centers are likely to be small. This is
consistent with Do and Koenig (2007)’s finding that family planning outreach programs (including visits
by family planning workers) do not have statistically significant impact on women’s continued use of
contraceptive methods. Other programs such as communications campaigns or economic incentives were
most often employed by the government through channels (e.g., administrative measures as discussed
earlier) that are not typically associated with the activities of family planning centers.
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provision of condoms and oral contraceptives, menstrual regulation, and advice
on family planning—as well as birth-related medical services and abortions
(MOH 2001). In 2002, around one third of the population lived in communes
that were within one kilometer of such a center. Thus, access to family planning
facilities should affect the educational outcomes of interest only through family
size, which satisfies the exclusion restriction.

Another possible objection to the validity of the exclusion restriction is that
the distance to the nearest family planning center may be correlated with unob-
served commune characteristics that also affect household investment in their chil-
dren. For example, more remote, less developed communes may also be farther
away from any family planning center. In such cases, any negative impacts of
household sizes on the outcome variables as instrumented by availability of family
planning might be caused by the negative correlation between the general dev-
elopment level of the commune and these outcomes (e.g., poorer communes may
spend less on their children’s tutoring classes).

We use two strategies to address this concern. The first is to consider a number
of different specifications that test for the strength of this instrument as different
commune characteristics are included in the regressions. If the instrument
becomes weaker or loses its statistical significance, this means that it is strongly
correlated with these commune characteristics (or other unobserved characteris-
tics proxied for by these variables) and concerns about the exclusion restriction
are justified. Our second strategy is to use an alternative identification that relies
on the heteroskedasticity of the error terms (Lewbel 2012) rather than a regular
instrumental variable.*' Heteroskedasticity-based identification has been used
for some time (see, e.g., Klein and Vella 2010). In particular, the Lewbel identifi-
cation approach has been applied in various settings to examine the impacts of
body weight on academic performance (Sabia 2007) or the effects of access to
domestic and international markets on household consumption (Emran and Hou
2013). Due to its reliance on higher moments, this identification strategy is less
reliable than the standard IV approach, but it can provide a qualitative robust-
ness check on our estimation results.

We show estimation results for the first strategy in table 4, which tests for the
strength of this instrument using several different specifications sequentially.
(Full estimation results are shown in table S1.2 in the online appendix S1.)
Model 1, the most basic model, includes only the instrument and the regional
dummy variables. Model 2 adds the children’s characteristics and their house-
hold characteristics, while model 3 adds to model 2 the distances to the nearest

41. Our standard IV identification strategy comes from the exclusion restriction that the coefficient on
the distance to family planning center be zero in equation (1). However, Lewbel (2012) shows that, given
the standard regularity condition on the data, we do not need to use this restriction for identification if the
error terms are uncorrelated with the right-hand side variables and we can find a variable (or vector of
variables) Z that is uncorrelated with the product of the two error terms, that is, cov(Z, ;n;) = 0. In
other words, we can use (Z — Z)n; as the instrument for family size in equation (1), where the distance to
family planning center is Z.
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TABLE 4. Impacts of Distance to Family Planning Center on Number
of Siblings Age 6-18, Vietnam 2006 (First-Stage Regressions)

Model1 Model2 Model3 Model4 Model5 Model6 Model 7

Distancetofamily 0.009%** 0.007*** 0.007*** 0.007*** 0.007*** 0.006*** 0.006%**

planning center ~ (3.60)  (2.95)  (2.87)  (2.85)  (2.86)  (2.58)  (2.61)
Additional control
variables
Regional dummy Y Y Y Y Y Y Y
variables
Individual & Y Y Y Y Y Y
household
characteristics
Distances to school Y Y
Community Y Y
infrastructure
Distance to health Y Y
facilities
Share of commune Y Y
population
working in
agriculture
R2 0.12 0.25 0.23 0.23 0.23 0.23 0.24
N 6309 5413 4248 4178 4294 4294 4168
Notes: *p< .1, **p<0.05, ***p<0.01; robust t statistics in parentheses account for clustering

at the household level. All regressions control for regional dummy variables, which include the fol-
lowing regions: Northeast and Northwest, North Central, South Central Coast, Central Highlands,
South East, and Mekong River Delta. The reference category is the Red River Delta. All household
expenditures are in million Vietnamese dong.

Source: Authors’ analysis based on data from Vietnam Household Living Standards Surveys
2002 and 2006.

primary and secondary schools and includes the variables we use for the subse-
quent second-stage regressions. Model 4 then adds to model 3 basic commune
characteristics such as distances to the nearest paved road, public transportation,
and the post office, which are expected to proxy for the general level of economic
development of the commune.

Next, to net out any effects that access to community health care has on
family size (for example, inadequate health care may reduce family size through
high child mortality rates), model 5 adds to model 3 the distance to the nearest
health facilities.

Given the low-technology production techniques typically used in agriculture,
rural farming households in Vietnam have had to rely for the most part on man-
power for their farm work, giving them an incentive to have more children.
Furthermore, government employees may be subject to a stricter enforcement of
the one-to-two children rule than are farming households. Thus, in the IV termi-
nology (see, e.g., Angrist and Pischke (2009)), farming households may be the pop-
ulation subgroup that is affected differently by the distance to the family planning
center than other population subgroups.
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To address this issue, in model 6 we add to model 3 a variable indicating
the share of the commune population working in agriculture. If this addition
changes significantly the estimated coefficient on the instrument, this result
would suggest that the estimated impact of the distance to the family planning
center on family size in model 3 is influenced by the farming-oriented occupation
structure in the commune rather than the costs of family planning. Finally,
model 7 includes all the variables from models 1 through 6.

The results in table 4 show that the distance to family planning center has a
positive and strongly statistically significant impact on family size, as expected.**
Importantly, except in the case of model 1 (which is clearly too simplistic), the
magnitude of the estimated coefficient on the distance to the family planning
center is almost identical in all the models at around 0.007; this magnitude indi-
cates that a child living 10 kilometers further away from a family planning center
would have 0.07 more siblings on average. The consistency of the point estimates
suggests both the strong relevance and robustness of this instrument. Since most
of the additional variables in models 4 to 6 are statistically insignificant, to keep
our models parsimonious, we will use the variables in model 3 in subsequent re-
gressions. In a later section on robustness analysis, we explore different specifica-
tions to further assess the validity of this instrument.

IV. EsTiIMATION RESULTS

We investigate the impacts of family size on private tutoring alone in the next
section, before turning to examining these impacts in the intertwined relation-
ship with regular school.

Impacts of Family Size on Housebold Education Investment

Table 5 provides the instrumented regressions of the impacts of family size on
household education investment; the uninstrumented coefficients on family size
are also provided at the bottom of this table for comparison. The instrumented
regressions shown in table 5 indicate that a quantity-quality tradeoff exists in
Vietnam: all of the instrumented estimated coefficients on family size have a neg-
ative sign (as do all the uninstrumented estimated coefficients). While the instru-
mented coefficients on family size are not statistically significant for school
enrollment and completed years of schooling, we can use the point estimates for
a rough comparison with the results of previous studies. For example, the ratios
for the instrumented coefficient over the uninstrumented coefficient in the regres-
sion for these variables (specifications 1 and 3) are around two and fall within a
range of corresponding estimates by Li et al. (2008) and Qian (2013) for China;

42. The t-statistics for model 3 are equivalent to an F-statistic of 8.6, which is slightly below the value
of 8.96 for a strong IV suggested by Stock and Yogo (2005). Note, however, that Stock and Yogo’s critical
values rely on the assumption of independently and identically distributed (iid) errors, whereas our
F-statistic is obtained from a cluster-robust regression that is robust to heteroskedastic errors. Without this
cluster-robust option, the F-statistic for model 3 is much higher at 22.6.
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Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 Spec. 6 Spec. 7 Spec. 8 Spec. 9
Total Completed Enrollment & Tutoring Years
Instrumented education years of Tutoring Tutoring attendance Tutoring Tutoring attending
Regressions Enrollment  expenditure schooling attendance attendance frequency expenditure hours tutoring
Number of siblings age —0.072 —0.308** —-0.589 —0.318** —0.337** —0.488** —573.957* —188.425 —1.424%**
0-18 (-1.04)  (-2.02) (—1.50) (-2.17) (-2.27) (—2.45) (—1.94) (—1.51) (—2.34)
Age —0.033*** 0.118*** 0.783%** 0.010** —0.026%*** 0.017** 28.066%** 9.061%** 0.245%**
(—16.42) (13.76) (75.24) (1.98) (—7.10) (2.32) (3.38) (2.61) (9.88)
Male —0.038** —0.084** —0.236%%* —0.085***  —0.124*** —0.138%*** —166.057** —56.664%*  —0.365%**
(=227)  (—2.64) (—2.62) (=2.75) (—3.57) (—3.10) (—2.38) (—2.10) (—2.61)
Years before last grade 0.045*** —0.006 -0.023* -6.165 —-12.973** —-0.016
in current school (5.06) (=0.71) (—1.83) (—0.39) (—2.12) (—0.44)
level
Secondary school —0.359%** 0.018 0.063 —41.929 —3.793 -0.176
(—7.30) (0.61) (1.48) (—0.81) (—0.18) (—1.28)
Mother age 0.048** 0.084 0.334** 0.111%** 0.148%** 0.148** 203.311* 54.731 0.433*
(1.97) (1.50) (2.39) (2.10) (2.89) (2.05) (1.89) (1.20) (1.95)
Mother age squared -0.001** —0.001 —0.004** —0.001** —0.002%*** —0.002%** —2.563* —0.680 —0.006**
(=2.01)  (-1.52) (—2.39) (=2.11) (—2.91) (—2.09) (—1.90) (—1.19) (—1.99)
Female-headed —0.038 —0.018 -0.137 —0.044 —0.076 —0.069 —91.760 —27.225 —0.150
household
(—1.43)  (—0.29) (—0.91) (—0.73) (—1.23) (—0.83) (—0.84) (—0.57) (—0.58)
Head’s years of 0.009* 0.005 0.062** —0.006 0.007 —0.000 —-9.533 0.974 —0.012
schooling
(1.75) (0.53) (2.25) (—0.66) (0.67) (—0.04) (—0.55) (0.13) (—0.32)
Ethnic majority group 0.010 0.069 0.200 0.091 0.080 0.096 189.625 127.766**  0.218
(0.33) (1.15) (1.20) (1.45) (1.17) (1.12) (1.40) (2.42) (0.80)
Total household 0.004***  0.016*** 0.022%** 0.007%** 0.010%** 0.012%** 0.017%* 4.112%** 0.034%**
expenditures (4.095) (4.65) (4.05) (3.76) (5.04) (4.33) (2.52) (2.74) (3.94)
Distance to primary 0.003 0.006 0.055%* 0.012 0.009 0.006 26.266 9.945 0.028
school (0.73) (0.62) (2.15) (1.22) (0.88) (0.45) (1.51) (1.44) (0.66)

9tl
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Distance to secondary  —0.002 —0.004 —0.031** —0.003 —0.005 —0.006 —10.533 —4.657* —0.035**
school (—0.81) (—0.95) (—2.52) (—0.80) (—1.35) (—1.14) (—1.39) (—1.69) (=2.17)
Constant 0.396 —2.134%%* —9.903*** —-1.221* —0.745 —1.465 —3736.470** —950.852 —5.988**

(1.26) (—2.85) (—5.38) (—1.72) (—1.12) (—1.50) (—2.38) (—1.55) (—1.97)

Model 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS IV-Tobit IV-Tobit 2SLS
F/ Chi? test 32.49 46.85 862.88 44.50 46.67 47.28 40.31 501.57 50.25
Log likelihood —-19019 —18262
N 5012 4125 5012 4125 5012 4248 4125 4247 4248
Number of 2511 2623

left-censored obs.
Non-Instrumented —0.038*** —66.390%**  —0.240%** —0.043***  —0.085*** —0.083*** —79.516%**  —46.051%** —0.233%**

Regressions (—6.50) (—8.06) (—7.60) (—5.21) (=7.91) (—=7.18) (—3.66) (—5.58) (—6.19)

Notes: *p< .1, **p<0.05, ***p<0.01; robust t statistics in parentheses account for clustering at the household level. All regressions control for regional
dummy variables, which include the following regions: Northeast and Northwest, North Central, South Central Coast, Central Highlands, South East, and
Mekong River Delta. The reference category is the Red River Delta. Total household expenditure is net of education expenditure and tutoring expenditure re-
spectively for the specifications of these outcomes. All household expenditures are in million Vietnamese dong, except for the expenditure variables in the
Tutoring specification. For instrumented regressions, the instrumental variable is the distance from the commune to the nearest family planning center.

Source: Authors’ analysis based on data from Vietnam Household Living Standards Surveys 2002 and 2006.
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the former study finds the instrumented coefficients to range from 0 to 1.5 times
the uninstrumented coefficients, but the latter study finds this ratio to be as large
as 15 times.

The instrumented coefficients on family size are, however, statistically signifi-
cant for all the tutoring variables except for tutoring hours. The instrumented co-
efficients on number of siblings have much larger absolute magnitude than the
uninstrumented coefficients, ranging from four (enrollment and tutoring atten-
dance index) to seven times (tutoring expenditure or attendance) as large as their
uninstrumented counterparts, which points to the downward bias (in absolute
magnitude) of the latter. Thus, both the stronger statistical significance and
larger magnitudes for the former are consistent with our earlier theoretical dis-
cussion of private tutoring as a more elastic and refined measure of household ed-
ucational investment than traditional measures.*?

Controlling for other characteristics, each additional sibling results in reduced
investments in a child’s schooling: reductions in education expenditure and tutor-
ing expenditure respectively by 0.4 standard deviations (or equivalently, a reduc-
tion of D 308,246) and 0.5 standard deviations (or D 211,087; see the online
appendix S1 table S1.3); a decrease of 32 percentage points in his or her proba-
bility of being enrolled in tutoring; and a drop of 0.34 in the child’s enrollment
and tutoring index and 0.49 in the tutoring attendance frequency. One more
sibling also leads to the child spending seventy-four fewer hours and 1.4 fewer
years on tutoring, although the estimated coefficient on tutoring hours is no
longer statistically significant.

Estimation results also indicate that, ceteris paribus, older children are less
likely to enroll in school but more likely to attend tutoring, while boys are less
likely either to enroll in school or attend tutoring.** Children that are farther

43. Since we control for the commune-level distances to school, the uninstrumented regression results
that we presented (at the bottom of table 5) are identical to estimates using an OLS model with commune
random effects. As suggested by a reviewer, we also estimate an OLS model with commune fixed effects
and between-commune OLS (with variables aggregated at the commune level) for comparison. Estimation
results are provided in tables S1.4 and S1.5 in the online appendix, where the former’s estimated
coefficients are smaller in magnitudes than the latter’s, which are in turn smaller than those of the IV
estimates. This suggests that the between-commune OLS estimates are less biased than the FE estimates,
and appears consistent with the bias caused by the endogeneity of family size—which occurs at the
household level. In particular, the FE estimates are the commune-fixed effects estimates, which rely on the
variation of a small number (at most three) households in a commune for identification. Thus, the FE
estimates can be severely biased. On the other hand, the between-commune OLS would first average out
this variation (bias) in a commune in constructing the commune-aggregated variables, then rely on the
variation between different communes (more than 1500) for identification. Thus, while estimates are still
biased, these would be to a lesser extent than those from the FE estimates.

44. We also experiment with using the distance to family center as the instrument for the number of
male or female siblings, however, this instrument is statistically significant only in the first-stage
regressions for the number of brothers, with qualitatively similar second-stage estimation results (not
shown). While this result may indicate a degree of son preference in Vietnam, and it is consistent with
previous studies (see, e.g., Phai et al. 1996; Belanger 2002), it may also suggest sex-selective abortion at
the same time. Deeper analysis for intra-household gender differences would require better (and more
than one) instruments than currently available. Thus, we leave this to further research.
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from the last grade in their current school level are, as expected, less likely to
have tutoring, but the coefficient on this variable is mostly statistically insignifi-
cant except in the case of tutoring hours. Older mothers and richer households
invest more in their children’s tutoring, but the quadratic term on mothers’ age is
negative, indicating that the marginal effect of age declines and eventually turns
negative.

Robustness Checks

We further test the robustness of estimation results and provide them in table
$1.6 in the online appendix S1. In the previous section (table 4), we have provid-
ed evidence against the concern that distance to the nearest family planning
center may be proxying for other important unobserved commune characteris-
tics. However, we test for this possibility again by including as control variables
in the equation of interest some commune-level variables such as commune infra-
structure, the distance to health facilities, and the share of the commune popula-
tion working in agriculture. Since our estimation sample is restricted to rural
households, to examine the hypothesis—albeit in an indirect way—that urban
households spend more on tutoring, we also include the distance from the
commune to the nearest major city in Vietnam.* Estimation results are largely
qualitatively similar.*®

Our previous study (Dang 2007) shows that communes with higher levels of
education spend more on tutoring and argues that this impact can come from
both the demand side (e.g., children have peer pressure to study harder or benefi-
cial interaction with well-educated adults) and the supply side (e.g., communities
with higher educational levels may be able to supply more tutors). We thus add
to our equation of interest either the share of the commune adult population
with upper secondary education or higher or a set of commune-averaged vari-
ables calculated from the primary school census (DFA) database including the
shares of teachers with upper secondary education, upper secondary education
plus two more years of additional training, two-year teacher training college edu-
cation, four-year teacher training college education, and student-teacher ratios.
These variables are expected to capture respectively the levels of commune edu-
cation and the teacher and school quality in the commune.*” Again, the estima-
tion results are similar to those in our base specification.

45. These cities are Hanoi and Haiphong in northern Vietnam, Danang in central Vietnam, and
Cantho and Ho Chi Minh in southern Vietnam. We also experiment with using the distance to the
provincial city instead of the distance to these major cities and obtain similar, albeit slightly statistically
weaker, results.

46. The only exception is the model specification with all the commune infrastructure and distances
variables (row 1), but even in that case, magnitudes are similar but the coefficients have less statistical
significance. This is perhaps unsurprising: the model is over-fitted, with all the distance variables
statistically insignificant in both the first-stage regressions (as shown in table S1.2 in the online appendix)
and second-stage regressions (not shown).

47. Detailed estimation results are provided in tables S1.7 and S1.8 in the online appendix.
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While we have reduced some contemporaneous correlation between the dis-
tance to the nearest family planning center and household investment in their
children by using values for the former in 2002 and the latter in 2006 in our re-
gressions, this gap of four years may not be enough, given that households make
their tutoring investments only when children at least six years old.*® While a
family planning center built in 2002 will have had no impact on parents’ decision
to give birth to the children who are at least six years old in 2006, the impact of
the family planning center on family size in this case will come through the
household decision on the number of younger siblings for these children and,
subsequently, on total family size. Nevertheless, to examine this case, we restrict
our estimation sample to the cases where the family planning center was already
operating by 1997, which reduces the estimation sample by more than half.*’
Our results are for the most part qualitatively similar, except that the effects on
education and tutoring expenditure now lose their statistical significance (though
they keep their negative signs), while the effects on hours and years spent on tu-
toring become even more statistically significant.

In addition, we also implement other robustness checks including using the
Lewbel heteroskedasticity-based IV model, and experiment with dropping out
the outliers in the distance to the family planning center. Estimation results are,
however, qualitatively similar. More detailed discussion of these results and other
checks is provided in the working version of this paper (Dang and Rogers 2013).

Further/Heterogeneity Analysis

Estimation results thus far support the negative relationship between family size
and household investment in tutoring classes. This subsection delves deeper into
this result to provide heterogeneity analysis with, among other factors, different
definitions of family size as well as subsets of the population. Estimation results
are shown in table 6.

DIFFERENT DEFINITIONS OF FAMILY SIZE. Could our estimation results be sensitive to
how we define family size? We provide further analysis based on different defini-
tions of family size. First, we restrict the number of siblings to not more than
three (row 1, table 6), to test whether the main result is driven by unusually large
family sizes. Second, we extend the definition of family size from the children
born of the same mother to all the children living in an extended family (row 2),
which would perhaps be more consistent with an altruistic model in which

48. As predicted by the Becker-Lewis model, it is total family size that affects the quality-quantity
tradeoff. Thus, the distance to the family planning center is still a relevant instrument as long as it can
predict total family size.

49. There are a number of missing observations for the year a family planning center was set up, and
the distances to school variables are not significant in these specifications, thus we left them out for larger
sample sizes and more accurate estimates. As discussed in the previous section, the similarity in impacts of
household size for the full sample and the sample with older family planning centers indicates that the
locations of family planning centers are effectively independent of household size.



TaBLE 6. Further/ Heterogeneity Analysis

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. § Spec. 6 Spec. 7 Spec. 8 Spec. 9
Completed Enrollment & Tutoring Years
Total education years of Tutoring Tutoring attendance Tutoring Tutoring attending
No Enrollment  expenditure schooling  attendance  attendance frequency expenditure hours tutoring
Various definitions for family size
1 Number of siblings —-0.110 —520.659 —1.001 —0.630% —0.609%* -0.876**  —1158.703* —321.754 —2.450*%
age 0—18lessthan  (—0.89) (—1.63) (—1.33) (—1.88) (—2.03) (—2.05) (—=1.75) (—1.43) (—1.92)
orequalto3
N 4750 3934 4750 3937 4750 4054 3937 4053 4054
2 Number of siblings -0.136 —436.722%* —0.745 —0.474** —0.541%* —0.767**  —902.347**  —347.998** —2.283**
age 0-18, relaxed  (—1.37) (—1.96) (—1.41) (—2.13) (—2.15) (—2.33) (—2.03) (—1.96) (—2.28)
definition
N 7000 5540 7000 5550 7000 5704 5550 5703 5704
3 Number of siblings -0.115 —457.807* -0.914 —0.461%* —0.523%* —0.729**  —846.219* —283.496 —2.132%*
age 6-18
(—1.04) (—1.89) (—1.41) (—2.08) (—2.06) (—2.27) (—1.91) (—1.54) (—2.22)
N 5015 4125 5015 4128 5015 4251 4128 4250 4251
Birth order
4 Birth order index —0.025 -0.372* —0.095 —0.433** —0.429* —0.688**  —933.382*% —262.425 -1.560*
added to the (—0.23) (—1.68) (—0.18) (=2.11) (—1.85) (=2.21) (—1.94) (—1.41) (—1.84)
control variables
N 3880 3289 3880 3292 3880 3396 3292 3395 3396
School quality
(Continued)
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TaBLE 6. Continued

Spec. 1 Spec. 2 Spec. 3 Spec. 4 Spec. 5 Spec. 6 Spec. 7 Spec. 8 Spec. 9
Completed Enrollment &  Tutoring Years
Total education years of Tutoring Tutoring attendance Tutoring Tutoring attending
No Enrollment  expenditure schooling  attendance  attendance frequency expenditure hours tutoring
5 Estimation sample N/A —177.341 —0.790** —0.306* —0.288** —0.565**  —602.280* —150.720 —1.293%*
being restricted to (-1.17) (—2.38) (—1.94) (-1.97) (—2.34) (—1.85) (—1.23) (-1.97)
the school
considered to have
good or excellent
quality by parents
N 2149 2215 2150 2215 2215 2150 2214 2215
Outcomes in 2008
6  All outcome variables —0.215% —413.753 -0.073 —-0.519* —0.576** N/A —1222.416** N/A N/A
in 2008 (-1.90)  (—1.13) (—0.15) (—1.91) (—2.28) (—2.10)
N 6030 4678 6030 4678 6030 4678
Model 2SLS 28LS 2SLS 2SLS 2SLS 2SLS IV-Tobit IV-Tobit 2SLS

Notes: *p< .1, **p<0.05, ***p<0.01; robust t statistics in parentheses account for clustering at the household level. Unless otherwise noted, each cell
provides the estimated coefficient on the number of siblings age 0—18 from a separation regression that controls for the same explanatory variables in the cor-
responding specification in table 5. All regressions control for regional dummy variables, which include the following regions: Northeast and Northwest,
North Central, South Central Coast, Central Highlands, South East, and Mekong River Delta. The reference category is the Red River Delta. Total household
expenditure is net of education expenditure and tutoring expenditure respectively for the specifications of these outcomes. All household expenditures are in
million Vietnamese dong, except for the expenditure variables in the Tutoring specification. All regressions are estimated with IV method, where the instru-

mental variable is the distance from the commune to the nearest family planning center.
Source: Authors’ analysis based on data from Vietnam Household Living Standards Surveys 2002, 2006, and 2008.
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resources are shared within the extended family (e.g., Alger and Weibull 2010;
Schwarze and Winkelmann 2011). An altruistic model may be an equally valid
model in the context of Vietnam, where Confucian culture remains strong (Huu
Ngoc 1996; Tran 2001). Third, we restrict the number of siblings to age 6—-18
only (row 3), hypothesizing that the quantity-quality tradeoff will be stronger
because households have to invest more in school-age children than in younger
ones. Reassuringly, estimates are both larger in magnitude and have slightly
stronger statistical significance when we use the more general definition of family
size (row 2) and restrict the analysis to school-age siblings (row 3).

BIRTH ORDER. Beyond the impacts of family size, the birth order of a child can
also influence his or her parents’ resource allocation in different directions. For
example, first-born children may enjoy more parental time and investment due to
their unique timing position (Price 2008; de Haan 2010), but younger siblings
may benefit more if parents’ earnings (Parish and Willis 1993) or child-rearing
experience increase over the life cycle. Since birth order is closely related with
family size (e.g., a child in a higher birth order is more likely to be in a larger
family), we construct a birth order index suggested by Booth and Kee (2009) that
is purged of family-size effect. This index is defined as p/((n + 1)/2), where p is
the child’s birth order, and n the total number of children in the family. We add
this birth-order index to our equation of interest (row 4) and find that coeffi-
cients become larger (in absolute value) but estimation results are qualitatively
similar.>°

PERCEPTION OF SCHOOL QUALITY. We turn next to the role of school quality in influ-
encing parents to send their children to tutoring lessons. Only a small proportion
of households in Vietnam cite poor school quality as the reason for enrolling
their children in tutoring classes (table 1), but other studies suggest that the op-
posite holds in other countries (Kim and Lee 2010; Bray and Lykins 2012). To
examine the hypothesis that the negative impacts of family size may possibly not
hold for children enrolled in high-quality schools, we restrict our estimation
sample to children going to schools perceived by their parents as being of high
quality, and we find estimation results for tutoring outcomes to be very similar,
except that the impact of household size on education expenditure now loses its
statistical significance (row 5).

50. The Pearson correlation coefficient with family size decreases from 0.49 for birth order to —0.08
with this index, which indicates that family size effect is largely netted out. We also try another birth order
index suggested by Ejrnaes and Portner (2004) but find similar results. Because certain cultures, especially
in Asia, may prefer sons over daughters, older sons may be more favored than their younger female
siblings. We also try interacting this birth-order index with the male variable, but this interaction variable
is not significant either. However, we do not have census data, and the birth order we have is for those
children that are currently living in the household only. Thus we do not rule out the possibility that birth
orders may have a (weak) impact on our results.
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OUTCOMES FOR YOUNGER COHORTS IN 2008. Recent studies find that the quantity-
quality tradeoff holds for younger but not older cohorts in Norway (Black,
Devereux, and Salvanes 2010), turns from positive to no effect and then negative
during the 1977-2009 period in Brazil (Marteleto and de Souza 2012), and
changes from positive for older cohorts to negative for younger cohorts in urban
areas in Indonesia (Maralani 2008). To investigate whether this tradeoff applies
to younger cohorts in Vietnam, we rerun the same regressions using the 2008
round of the VHLSSs for children in the same age range (6-18).>" While the
2008 data collect fewer variables on tutoring, our estimation results on the avail-
able indicators provide broadly qualitatively similar results (row 6), except that
the effect on education expenditure is no longer statistically significant, while
the effect on enrollment is statistically significant at the 10 percent level, and the
effect on tutoring expenditure becomes stronger both in magnitude and statistical
significance.”?

Impacts of Family Size on Tutoring Investment Versus Traditional Measures

The regressions in tables 5 and 6 consider measures of household investment in
tutoring only using equations (11) and (12). As discussed with our theoretical
model, private tutoring should also be examined in its relationship with regular
school. To operationalize this hypothesis, we can rewrite equation (11) slightly
differently

E;, = oy + ByFamSize; + v, Xij + py + Y, (14)

where k indexes the different types of household investment in education such as
education expenditure or private tutoring expenditure. The error term g; is
broken into two components that vary by household investment type: w;, and

Uy, which respectively represent unobserved household effects (e.g., household

tastes for their children’s education across different types of education invest-
ments) and the child idiosyncratic error term.

If we assume that households have the same preference over investment in
regular school and tutoring (i.e., u; being the same for these two investment

51. As in a previous robustness check regression (table 1.6, row 5), because the distances to school
variables are not significant in this specification, we left them out to allow larger sample sizes and greater
precision of estimates.

52. Since IV estimates may refer to the unobserved subset of the population that reacts to distance to
the family planning center—which is known as the Local Average Treatment Effects (LATE) (see, for
example, Imbens and Angrist 1994; Angrist and Pischke 2009)—one concern arises that our previous
estimation results may apply only to these households, which may comprise a small share of the total.
However, various additional estimation results such as restricting the estimation sample to better-off
households in the richer three consumption quintiles and others (see table S1.9 in the online appendix)
indicate that a substantial share of the population (i.e., half or more) appears to be influenced by this IV.
Restricting the estimation sample to households in the poorest three consumption quintiles provides
qualitatively similar but less statistically significant results (see table S1.10 in the online appendix). Also
see Dang and Rogers (2013) for further discussion.
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types), we can in fact difference out the unobserved household effects by consid-
ering the absolute difference of these two investments

AE = Aaln + AB,,ZFamSize,- + A’YlnXi/,lﬂ + Aﬁi/',ln (153)

ij,In
or, equivalently,

AEij,ln = a, + B FamSize; + v, Xi; + U4, (15b)

where AE i = Eit — Ejj> with | and n being, respectively, the investment in regular
school and tutoring, and the coefficients in equations (15a) rewritten for conve-
nience of presentation (e.g., ABj, = B,). Similarly, we can consider the relative

difference of these two investments

E.
Ef] L= Aay, + ABy, FamSize; , + Ay, Xij 1y + A0y 1, (16a)
in
or
E; .
‘f’ = a, + B,FamSize; + v, Xij + 0, i, (16b)
yn

where we have Br_ AB,, = B, instead.”’

Given this assillnnption of similar household preference over education invest-
ment types, we can simply estimate the impacts of family size on the difference
between household investment in private tutoring and regular school with OLS
method. However, if households have different preferences between tutoring and
regular school, the unobserved household effects u;, cannot be differenced out
and we would need to instrument for family size with the distance to the family
planning center in estimating these equations. While it may not seem unreason-
able to think that the assumption of similar preference can hold in certain con-
texts, we believe that this assumption may not hold for the average household in
Vietnam given the diverse opinions frequently raised on tutoring in the local
media. It thus appears that the uninstrumented regressions would, similar to the
results shown in table 5, offer estimates of the impacts of family size that are
biased upward toward zero.

Still, for comparison purposes we estimate equations (14) and (15) by both
OLS and IV methods and provide estimation results in table 7, where the OLS
results are shown at the bottom of this table. For the absolute differences, we

53. We derive equation (16a) by rewriting the dependent variable in equation (1) in log format before
taking the ratios of the two investments, and then removing the log format of the ratio of the two
investments for easier interpretation. Another way to think about this ratio is tutoring investment
standardized by investment in regular schooling.



TaBLE 7. Impacts of Family Size on Private Tutoring Versus Regular School for Children Age 6—18, Vietnam 2006

Spec. 1 Spec. 2 Spec. 3 Spec. 4
Tutoring attendance (with Education expenditure Share of tutoring Share of years attending
nonattendance including both net of tutoring expenditure in education  tutoring over completed
Instrumented Regressions enrollment and non-enrollment) expenditure expenditure years of schooling
Number of siblings age 0—18 —0.311%* —0.243%* -0.077*% —0.203%*
(—2.23) (—2.02) (—1.84) (-2.12)
Age 0.009* 0.101*** 0.002 —0.002
(1.74) (12.49) (1.06) (—0.48)
Male —0.087*** —0.050* —0.027%** —0.061%**
(—2.84) (—1.93) (—2.87) (—2.83)
Years before last grade in —-0.008 0.044%** -0.003 0.003
current school level (—0.95) (6.74) (—1.12) (0.48)
Secondary school 0.020 —0.315%** -0.012 —0.044%*
(0.70) (—6.79) (—1.39) (—2.30)
Mother age 0.112** 0.056 0.027* 0.064*
(2.20) (1.25) (1.79) (1.82)
Mother age squared —0.001%* —0.001 —0.000* —0.001*
(—2.20) (—1.28) (—1.82) (—1.88)
Female-headed household —0.041 -0.026 0.007 -0.027
(=0.71) (—0.54) (0.38) (—0.69)
Head’s years of schooling —0.005 0.001 —0.001 —0.001
(—0.64) (0.19) (—=0.47) (—0.24)
Ethnic majority group 0.085 0.063 0.026 0.073*
(1.42) (1.26) (1.52) (1.71)
Total household expenditures 0.007%** 0.012%** 0.003*** 0.005%**
(3.59) (6.12) (4.23) (3.74)
Distance to primary school 0.010 0.004 0.005* 0.005
(1.02) (0.45) (1.81) (0.85)
Distance to secondary school -0.003 0.001 —0.002%* —0.005**
(—0.71) (0.21) (—2.45) (—2.21)

Constant —-1.273% —1.585%*%* —0.264 —0.445
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(—1.85) (—2.61) (—1.28) (—0.92)

Model 2SLS 2SLS 2SLS 2SLS

F test 39.98 45.59 31.68 37.61

N 4248 4125 4091 4248

Mean of dependent variable 0.41 0.47 0.11 0.30

Non-Instrumented —0.045%** —0.050%** —0.014%** —0.034%**
Regressions (—5.32) (—7.22) (—5.13) (—5.51)

Notes: *p< .1, **p<0.05, ***p<0.01; robust t statistics in parentheses account for clustering at the household level. All regressions control for regional
dummy variables, which include the following regions: Northeast and Northwest, North Central, South Central Coast, Central Highlands, South East, and
Mekong River Delta. The reference category is the Red River Delta. Total household expenditure is net of education expenditure and tutoring expenditure,
respectively, for the specifications of these outcomes. All household expenditures are in million Vietnamese dong, except for the expenditure variables in the
Tutoring specification. All regressions are estimated with IV method, where the instrumental variable is the distance from the commune to the nearest family

planning center.
Source: Authors’ analysis based on data from Vietnam Household Living Standards Surveys 2002 and 2006.
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consider a dummy variable that is 1 if the child attended tutoring in the past
twelve months and 0 otherwise (i.e., equivalent to subtracting the school enroll-
ment variable from the enrollment and tutoring attendance variable), and educa-
tion expenditure net of tutoring expenditure (i.e., equivalent to subtracting
tutoring expenditure from total education expenditure). For the relative differ-
ences, we consider two share variables: tutoring expenditure over total education
expenditure and years of tutoring over completed years of schooling.

The IV estimated coefficients on family size are negative and statistically signifi-
cant at the § percent level for all these variables, except for the share of tutoring ex-
penditure over education expenditure, which is significant at the 10 percent level.
These results indicate that one more sibling reduces the probability of attending
tutoring (unconditional on whether the child is enrolled in school or not) by 31 per-
centage points; reduces education expenditure net of tutoring expenditure by D
243,000; and reduces the two share variables by 8 percentage points and 20 per-
centage points, respectively. These estimated coefficients are roughly five or six
times larger in absolute magnitude than the uninstrumented regression coefficients.

These estimation results thus validate our theoretical discussion that house-
hold demand for tutoring is more elastic to changes in family size than are other
traditional measures and that tutoring investment merits more attention as a new
measure of household education investment.

V. CONCLUSION

We find in this paper that families invest less in the education of school-age chil-
dren who have larger numbers of siblings. Using the distance to the nearest
family planning center as the instrument to identify the impacts of family size on
household investment, the instrumented number of siblings has a strongly nega-
tive effect on education investment, and the estimated coefficient is much larger
(in absolute value) than in the original uninstrumented regressions. This effect is
robust across different indicators of educational investment—including the
general education expenditure on the child, frequency of tutoring attendance,
and expenditure and hours spent on tutoring—as well as with different specifica-
tions and definitions of family size.

Our results provide evidence that parents in Vietnam are indeed making a
child quality-quantity tradeoff. The results suggest further that by lowering the
relative cost of child quality and encouraging families to invest in quality, the
availability of family planning services has increased investment in education in
Vietnam. Finally, the analysis suggests that, compared with traditional indicators
like enrollment, data on tutoring may be a more illuminating indicator of
parents’ willingness to invest in the quality of education of their children. Indeed,
the hypothesized quantity-quality tradeoff appears much more strongly in the
tutoring-based measures than in the simple enrollment decision, which may be a
coarser indicator of the household’s desire to invest in human capital. These
results suggest the need for more research into these quality-oriented measures of
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schooling investment, which could be examined in other contexts—besides the
quantity-quality tradeoff model—that are broadly related to education efficiency
and human capital enrichment.
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