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Abstract

This paper examines the impact of school starting age on teenage marriage and
motherhood in Vietnam. The investigation uses data from the 2009 Vietnam Popula-
tion and Housing Census and regression discontinuity methods to identify the causal
effects of school starting age on teenage marriage—a first in the literature—and
early motherhood. Results show that girls who start school earlier are more likely to
marry and/or give birth as teenagers than their counterparts who begin school later.
School starting age impacts are heterogeneous across girl subgroups. The deleteri-
ous effects of starting school early are particularly pronounced for teenage girls who
are members of ethnic minorities, whose mothers have relatively less education,
and whose households are relatively poor. Girls that fall into these subgroups are
more likely to benefit from a delay in school entry. Government may wish to adopt
a more flexible approach to its age at entry regulations to allow disadvantaged girls
the option of starting school later.
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Introduction

Early marriage and motherhood have captured significant attention of researchers
over the years. The strong interest is largely a function of the adverse effects that
early marriage and motherhood can have on health, educational, and behavioral out-
comes of females and their children (Harden et al. 2007; Lloyd and Mensch 2008;
Meade et al. 2008; Shaw et al. 2006; Whitley and Kirmayer 2008). An important
strand of work in this area has focused on identifying key determinants of early mar-
riage and motherhood. Recent research has shown, for example, that family back-
ground, parents’ and the girls’ education, poverty, adverse shocks, and the local
behavioral environment are important determining factors (Bongaarts et al. 2017;
Glick et al. 2015; Ni Bhrolchdin and Beaujouan 2012; Were 2007). However, no
research has yet investigated the impact of school starting age (SSA) on early mar-
riage, and only a few studies have considered SSA effects on teenage motherhood.
This paper takes up these central questions.

Children start school at different ages as a function of government regulations
that determine the timing of school entry based on date of birth. Children born
before the official cut-off date enter school 1 year earlier than those born after the
cut-off, presuming those regulations are followed. SSA may affect various child and
adult outcomes, including those related to school performance, educational attain-
ment, and post-education earnings (Bedard and Dhuey 2012; Chen 2017; Crawford
et al. 2014; Datar 2006; Dobkin and Ferreira 2010; Elder and Lubotsky 2009; Fre-
driksson and Ockert 2014; Larsen and Solli 2017; Matta et al. 2016; McEwan and
Shapiro 2008; Puhani and Weber 2007; Robertson 2011). Most research finds that
starting school earlier leads to disadvantageous outcomes, although some investiga-
tions find opposing effects while still others find no impact at all.!

SSA impact depends on the relative importance of mechanisms through which
the effects are transmitted. In this context, there are three main schools of thought.
Some analysts stress the importance of relative age or peer effects (Larsen and Solli
2017). In this case, the argument is that children who start school earlier, and who
are therefore relatively younger than their classmates, are adversely influenced by
older peers and are more likely to engage in risky behavior as a result. Negative peer
effects may be especially important for school-aged girls (Argys et al. 2006). On
the other hand, children who are relatively older than their fellow students are more
likely to have higher test scores and possess relatively more self-esteem and leader-
ship abilities, among other positive effects (Dhuey and Lipscomb 2008; Thompson
et al. 2004).

! Among the studies cited above, exceptions to the rule that starting school early negatively influences
child outcomes include Dobkin and Ferreira (2010), who determine that starting school early positively
affects completion of high school in the US; Cook and Kang (2016), who find that early starters have a
lower probability of being incarcerated in adulthood; Chen (2017), who determines that starting early
positively affects child test scores in China; and McCrary and Royer (2011) and Tan (2017), who con-
clude that SSA has no significant influence on fertility one way or the other.

2 The vast bulk of studies find that being relatively older is beneficial in this context. See Crone and
Whitehurst (1999), Lincove and Painter (2006), and Cobley et al. (2009), for examples of negative
effects.
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Other authors have focused on the incapacitation (or enrollment) effects of edu-
cation. Here the argument is that children who start school earlier also finish their
studies earlier, or, alternatively, are more likely to drop out of school.® As such, they
are therefore more apt to engage in unsafe behavior than their counterparts who are
still in school, essentially because they have relatively more time on their hands to
do so (Lochner and Moretti 2004).

A third point of view leads to qualitatively different SSA-induced outcomes. The
mechanism in this instance relates to children’s years of schooling and the resultant
accrued human capital. The argument is that children who start school earlier tend
to have more years of schooling than those who start school later, at any given age
throughout their school years, and as a result they have accumulated more human
capital. Higher levels of human capital lead to positive outcomes, it is argued (Loch-
ner and Moretti 2004).*

As seen in this short description of mechanisms, the impact of SSA may be either
positive or negative, depending on the relative magnitudes of the effects transmit-
ted through the various competing channels. Ultimately, therefore, the direction of
effects can only be determined empirically.

This paper examines the effects of SSA on teenage marriage and motherhood in
Vietnam. To the best of the authors’ knowledge, this is the first study to investigate
the impact of SSA on female teenage marriage in any country. In addition, we add
to a very small literature on the impact of SSA on teenage motherhood; moreover,
the studies comprising this literature offer inconsistent results regarding SSA effects.
Specifically, only three other recent studies have examined SSA effects on fertility:
Tan (2017), McCrary and Royer (2011) and Black et al. (2011). The two former
investigations find that SSA has no statistically significant impact on the probability
that women will ever become mothers or on the age at which women give birth, in
the US.? The latter study, however, determines that girls in Norway who start school
earlier are more likely to become pregnant as teenagers than girls who start school at
relatively older ages. Our study provides fresh evidence on the controversial effects
of SSA on the fertility of young women. Moreover, unlike these previous studies,
which examined the impacts of SSA in education systems that have compulsory
schooling regulations, this paper investigates the effect of SSA in Vietnam, which
does not have compulsory schooling. This latter feature of our analysis makes Viet-
nam a compelling choice as a case study in this context.

3 In Vietnam (and in other countries without compulsory school law), net enrollment rates typically fall
at higher levels of education, as discussed in Sect. 2.1.

4 Some readers might view “social age” as another mechanism through which SSA operates. Conceptu-
ally, social age refers to social experiences that an individual acquires. According to Caudillo (2019),
Larsen and Solli (2017) and Skirbekk et al. (2004), in the context of education analyses, people who start
school and graduate from school in the same year are from the same peer cohort, and thus have the same
social age. That is, social age is determined by school cohort or peer effects. For this reason, we do not
distinguish between social age and peer-effect mechanisms.

5 Both McCrary and Royer (2011) and Tan (2017) use SSA as an instrument for educational attainment
to examine the effects of the latter on fertility. As will be shown later, we find that SSA has a direct
impact on teenage marriage and motherhood, and therefore, the use of SSA as an instrument for educa-
tional attainment to investigate the impact of education on our outcomes of interest would be improper.
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We find that SSA significantly affects teenage marriage and motherhood in Viet-
nam. We determine that starting school earlier leads to a rise in teenage marriage
for 18-19-year-old girls, although it has no effect on marriage status of the 15-17
age cohort. Starting school earlier also causes an increase in teenage motherhood
for girls aged 15 to 19. We also find that the impact of SSA is heterogeneous across
subgroups as defined by girls’: ethnicity, mothers’ level of education, and household
wealth. The significant effects of SSA are concentrated among teenage girls who
are members of ethnic minorities, whose mothers have relatively less education, and
whose households are comparatively poor. Girls classified as above are more likely
to benefit from starting school later.

Background: Education and Early Marriage and Motherhood
in Vietnam

Education

Pre-tertiary education in Vietnam comprises three levels of schooling: primary
(5 years), lower secondary (4 years), and upper secondary (3 years). In Vietnam, the
school year starts in the first week of September (which it has done since 1945 when
the nation became independent) and runs until the end of May the following year.
Children start school (i.e., enter first grade) in September of the calendar year in
which they turn 6 years of age as regulated in the government’s Education Law. This
implies that if students were to enter school as government regulations insist and
progress without interruption or grade repetition, they would finish grade 12 in the
year in which they turn 18 years old. Although school starting age is stipulated in
the Education Law, there are no regulations regarding minimum school leaving age,
minimum required years of schooling, or minimum grade completion.

Vietnam achieved universal primary education in 2000. By 2013, the net primary
school enrollment rate had risen to 97% (MOET 2015). The share of 6-year-old
children entering grade one was 94% in 2006 (UNICEF 2010) and 99.3% in 2017.°
Having realized universal primary schooling, government set its sights on increasing
enrollments at the lower secondary level. Degree 88/2001/ND-CP of 2001 formally
set a target of achieving universal access to lower secondary school by 2010. In the
school year 2008-2009, all districts and provinces in the country reported that they
had already reached the objective (MOET 2015). Net enrollment rates for lower sec-
ondary education have rapidly increased, from 30% in 1993 to 79% in 2008 (London
2011) and 88% in 2013 (MOET 2015). Net enrollment rates for upper secondary
education have also grown quickly, surging to 54% in 2008 from 7% in 1993 (Lon-
don 2011). Some provinces have already initiated programs to reach universal upper
secondary education (MOET 2015).

6 Reported from Ministry of Education and Training http://moet.gov.vn/giaoducquocdan/giao-duc-tieu-
hoc/Pages/default.aspx ItemID=4552. Accessed on 12 April 2019.
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Despite these achievements related to improved schooling access, considerable
inequalities exist in educational attainment, especially between children belonging
to Kinh majority and non-Kinh minority ethnic groups and relative to household
income status. In 2010, differences in enrollment rates in primary, lower secondary,
and upper secondary schools for Kinh and non-Kinh children were 8, 26, and 35%,
respectively (GSO 2010). Educational gaps between children from low and high-
income families exist across all age groups. More than a half of children who belong
to the first income quintile drop out school when they are between 15 and 17 years
of age, compared to just 16% of those in the fifth income quintile (Quyen 2011).

On a more positive note, Vietnam is moving rapidly toward achieving gen-
der equality in education access. In 1990, the net secondary school enrollment for
girls was 5% lower than that for boys. However, by 2010, enrollment rates for girls
exceeded that for boys: 83% vs. 80% for lower secondary education and 63% vs.
54% for upper secondary school, for females and males, respectively (London 2011).

Early Marriage and Motherhood

Early Vietnamese culture was significantly influenced by Chinese doctrines and feu-
dalism, which predominated in the country until independence in 1945. In this con-
text, arranged early marriage and motherhood were common (Nguyen et al. 2016).
After independence, the Vietnamese government attempted to raise the education
levels of its people, with a view to breaking out of the feudal mind-set, starting with
the implementation of a large literacy campaign (Nguyen and Nguyen 2008). Sub-
sequently, in 1958, government issued a new Law on Marriage and Family, stipu-
lating that the minimum age for marriage would be 18 for women and 20 for men.
Rising literacy, the collapse of feudalism, and minimum marriage age requirements
together led to significant declines in early marriage and parenthood. By the early
1960s, the number of births per 1000 women aged 15-19 had stabilized at around 19
in Vietnam, substantially lower than 48, the average figure for all Southeast Asia and
Pacific countries (WB 2018).

With the 1986 initiation of the “Doi Moi” economic reforms and the attendant
rise in globalization, young Vietnamese began to be exposed to a broader set of
international norms. The exposure influenced considerably their expectations and
expressions regarding sexual life. As a result, the adolescent fertility rate (births per
1000 girls) in Vietnam increased rapidly (Mestechkina et al. 2014; Ngo et al. 2008),
reaching 34 in 1992 and peaking at 39 in 2015. The latter is substantially higher than
the average rate of about 22 for all countries in East Asia and Pacific region (WB
2018). Results from national surveys on Vietnamese Youth conducted in 2003 and
2008 show that for every 1000 adolescent girls aged 14—19 years, 40 have expe-
rienced pregnancy (Nguyen et al. 2016). Similarly, the share of young population
marrying before the legal age has increased significantly. In 2015, 11% of women
aged 20-24 years married before they were 18 years old, a substantial increase from
5.4% in 2006. Among ethnic minority groups as a whole, the child marriage rate is
around 30% (GSO and UNICEF 2015). The comparable figure for East Asian and
Pacific region was 15% in 2016 (UNICEF 2010).
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Data and Variables

Data used in this paper derive from a 15% random sample drawn from the 2009
Vietnam Population and Housing Census, as provided by IPUMS International
(Minnesota Population Center 2019). The dataset contains information on the mar-
riage status of household members aged 15 years and older and on the extent to
which female members of the household between the ages of 15 and 49 have given
birth, among others. The census date was April 1, 2009, and therefore the youngest
age cohort for which data on marriage and fertility are available is that for girls born
in March 1994, who would have been 15 years old at the time of the census.

We use sample information on marriage and fertility as above to construct our
main dependent variables of interest in this study: teenage marriage and teenage
motherhood. We define a dummy variable for teenage marriage that is equal to one
if a female between the ages of 15 and 19 (inclusive) is part of a formal or infor-
mal marital union with a male, regardless of the latter’s age, else zero.” Our teenage
motherhood variable is also a dummy, set equal to one if a similarly aged female has
given birth at least once, otherwise zero. It is important to note that that information
about age at marriage or age at first birth is not available in the census. All infor-
mation on age, marriage, and motherhood status is valid at the time of the census,
April 1, 2009. This means that information on marriage and motherhood, especially
that of younger girls, is censored at the time of the census. We will explain how our
methodology resolves this issue in the next section.

We use years of schooling and enrollment as our outcome variables to investi-
gate the mechanisms through which SSA affects teenage marriage and motherhood.
Years of schooling is the highest year of education that a girl has attained. Enroll-
ment is a dummy variable equal to one if a girl is enrolled in school, college, or
university, else zero.

The sample also includes data on the month and year of birth of all household
members. We use this information to define a variable that relates a girl’s month
of birth to the school entry cut-off date. As discussed above, the Education Law
stipulates that the SSA is 6 years of age and that January 1 is the cut-off for deter-
mining a child’s school age. Accordingly, girls born before January 1 enter school 1
year earlier than those born on or after January 1, thus leading to a discontinuity in
SSA, which we use to operationalize our regression discontinuity (RD) design. We
normalize month of birth as the number of months before and after the January 1
cut-off.

Normalized month of birth—the running variable in the RD analysis—ranges
from negative six (for girls born in July) to six (for those born in June). Following
Black et al. (2011) we redefine age cohorts to include females born from July to
June rather than from January to December. Hereafter, age refers to the redefined

7 The minimum age at which individuals can be formally married in Vietnam is 18 for girls and 20 for
boys. Cohabiting couples in which either of the two members is under the minimum marriage age are
officially considered to be in an informal marital union. The census combines formal and informal mari-
tal unions into one category—married.
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Table 1 Summary statistics of outcome variables by age cohorts and the relative month of birth to the
cut-off date for school entry

Variables Age cohort 15-17 Age cohort 18-19
Before After All Before After All
Years of schooling 8.969 8.346 8.688 9.546 9.463 9.503
[1.838] [1.711] [1.808] [2.684] [2.410] [2.547]
Enrollment 0.665 0.681 0.672 0.307 0.442 0.376
[0.472] [0.466] [0.469] [0.461] [0.497] [0.484]
Teenage marriage 0.042 0.032 0.037 0.211 0.143 0.176
[0.200] [0.176] [0.189] [0.408] [0.350] [0.381]
Teenage motherhood 0.014 0.009 0.012 0.114 0.067 0.09

[0.119] [0.096] [0.109] [0.318] [0.250] [0.286]
Number of individuals 223,323 185,149 408,472 137,266 144,368 281,634

Source Authors’ calculation from the 2009 Vietnam Population and Housing Census; Standard devia-
tions in square brackets. The sample of 15-17-year-old girls includes those born from July 1992 to
March 1994 (we do not have information on marriage and motherhood of girls born in 1994 April, May,
and June, whose redefined age is 15, but whose actual age is less than 15, because they were not inter-
viewed about fertility and marriage); The sample of 18—19-year-old girls include those born from July
1989 to June 1991

age, unless otherwise specified. The final sample comprises more than 408,000 girls
aged 15-17 and approximately 282,000 girls aged 18-19.

Table 1 provides summary statistics of outcome variables by cohort and month of
birth relative to the school entry cut-off. In the sample, 3.7% of 15-17-year-old girls
and 17.6% of 18—-19-year-old girls were married at the time of census. The compa-
rable figures for teenage motherhood are 1.2% and 9%. Exploring the data we find
that only 2% of teenage mothers had not married at the time of census while 54%
of married girls had given birth. The shares of girls who experienced marriage and
motherhood are higher for groups of girls born before the school entry cut-off date.
Similarly, girls born before the school entry cut-off date have more years of school-
ing, as would be expected, because they started school 1 year earlier than girls born
after the cut-off. However, girls born before the entry cut-off date are less likely to
be enrolled in school than those born after.

Finally, the dataset also contains information on socioeconomic characteristics
of girls, their parents, and their households: ethnicity, presence of disabilities, par-
ents’ level of education, number of siblings, and household wealth. Ethnicity is a
dummy variable, set equal to one if the girl is non-Kinh and zero if Kinh. Disability
is a dummy with value of one if the girl is mentally or physically disabled, and zero
otherwise. For parental education, we construct dummy variables for both mothers
and fathers that indicate whether the parent had attained less than primary educa-
tion (=1) or equal to or more (=0). Number of siblings is the number of the girls’
older or younger brothers and sisters, whether living in the household at the time
of the census or not. We form an index of household wealth by taking the weighted
average of ten binary variables: whether the household has access to electricity
and piped water (=0) or not (=1) and whether the household is in possession of
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Table2 Summary statistics of covariates by age cohorts

Age cohort 15-17 Age cohort 18-19
Non-Kinh ethnic minority 0.257 0.263
[0.437] [0.440]
Disability 0.017 0.017
[0.130] [0.128]
Mother without education qualification 0.293 0.323
[0.455] [0.467]
Father without education qualification 0.226 0.239
[0.418] [0.426]
Number of siblings 2.802 2.884
[1.277] [1.339]
Wealth index 0.574 0.576
[0.107] [0.106]
Number of individuals 408,472 281,634

Source Authors’ calculation from the 2009 Vietnam Population and Housing Census; Standard devia-
tions in square brackets

(landline) phone, radio, television, computer, washing machine, refrigerator, air con-
ditioner, and flush toilet (=0) or not (=1).% Summary statistics for covariates used
in the analysis are presented in Table 2. The table demonstrates that girls in the two
different age cohorts are quite similar as regards covariates considered here.

Identification

We use regression discontinuity (RD) methods to identify the causal effects of SSA
on teenage marriage and motherhood in Vietnam. Under the assumption that girls
start school at age six and the cut-off date for determining a child’s school age is
January 1, we can use a girl’s month and year of birth to establish when she should
have entered school relative to the age cut-off. We term this relative age the normal-
ized month of birth. In the RD model, a girl’s normalized month of birth serves as
the running variable and the specific date January 1 provides the threshold or cut-off.
Girls born just before the cut-off enter school 1 year earlier than girls born immedi-
ately after the cut-off. In the language of RD, girls born after the cut-off comprise
the treatment group and girls born before the cut-off constitute the control group.’

8 We weight each variable as a function of its ability to explain household expenditure. Using data from
2010 Vietnam Household Living Standard Survey, we regress per capita household expenditure against
the variables comprising the index and use the estimated coefficients to derive weights.

® We do not have data on when girls actually started school, only on when they should have started
school according to the rules. As such, we estimate intent-to-treat (ITT) treatment effects. As mentioned
before, the share of 6-year-old children entering grade one was 94% in 2006 (UNICEF 2010) and 99.3%
in 2016, as reported by the Ministry of Education and Training.
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Following Imbens and Lemieux (2008), define Y; (0) and Y; (1) to be potential
marriage and motherhood outcomes for girl i where Y; (0) is the outcome for girls
born before the cut-off (i.e., those to the left of the cut-off) and Y; (1) is the outcome
for girls born after the cut-off (i.e., those to the right of the cut-off). In this case, the
impact of SSA on marriage and motherhood is given by Y; (1) — Y; (0). Unfortu-
nately, Y; (0) and Y; (1) cannot be observed simultaneously, and so attention turns
to the average effects of treatment, Y; (1) — Y; (0), across girl subgroups. Let D;=0
if a girl’s birthday is to the left of the cut-off and D;=1 if her birthday is to the right
of the cut-off. Observed outcomes, Y;, are therefore=Y;, (0) if D;=0 and=Y; (1) if
D;=1. The average causal effect of relative age, 7, at the cut-off, c, is given by:

t = E[Y,(1) - Y,(0)IX; = ¢| = E[(Y{(DIX; = ¢| - E[Y,(0)|X; = (| )

The key identifying assumption in this framework is that E [Y; (1) | X;] and E [Y;
(0) 1 X;] are continuous in X, girls’ normalized month of birth. This implies that all
other unobserved determinants of marriage and motherhood, Y, are also continu-
ously related to X (Imbens and Lemieux 2008). The implication allows one to use
outcomes just below the cut-off as valid counterfactuals for those just above the cut-
off (Cook and Kang 2016; de la Cuesta and Imai 2016; Imbens and Lemieux 2008).
The general form of the estimating equation is:

Y, =1D; + g(X)) + y; 2)

In Eq. (2), g(X) is a polynomial function of normalized month of birth X; p is the
error term; and 7 is the treatment effect, which is to be estimated.

In theory, Eq. (2) can be estimated by either nonparametric or parametric meth-
ods. Non-parametric estimation relies on continuously shrinking the bandwidth
within which estimates are made and comparing observed outcomes just above the
threshold with those just below. However, when the running variable is discrete, as
is the case here, there are no observations just above or just below the threshold,
and therefore the needed comparison cannot be made in the manner described (Lee
and Card 2008). In this case, suggested practice is to estimate a parametric regres-
sion of Y on lower-order polynomials of X, where identification is achieved through
extrapolation, as based on the estimated relationship between Y and X (Dong 2015).

Recent research argues for the use of lower-order polynomials in regressions of Y
on X (Gelman and Imbens 2017), and we employ a polynomial of degree one in our
analysis.'” We estimate the following equation:

Yi=a+1D;+ fX; + DX, + u; 3)
where all variables and parameters have been previously defined.

We estimate Eq. (3) using ordinary least squares (OLS) within narrow windows
(bandwidths) on each side of the cut-off as per usual practice. We use a bandwidth
of two months around the cut-off. A bandwidth of two is the narrowest available.
Its use minimizes selection bias in the estimation of treatment effects, especially as

10 However, we also test the robustness of our results using a polynomial of degree two.
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related to season of birth (Buckles and Hungerman 2013).!'We also use bandwidths
of 3 months and 4 months around the cut-off for robustness check (see Online
Appendix). We use an inverted distance weighting scheme, which places more
weight on observations close to the cut-off in our regressions (Anderberg and Zhu
2014; Gibbons et al. 2013; Machin et al. 2011). Here, a girl born n months from the
cut-off receives a weight of 1/n. Therefore, for example, the weight for a girl born in
January or December is one, in February or November it is one-half, and so on. We
also control for age cohort fixed effects in the regressions, as is common practice
in these types of analyses (Cook and Kang 2016).!> We cluster standard errors on
girl’s month of birth, as is typical when the running variable is discrete.

Finally, we also adjust our OLS treatment effects estimates to address possible
inconsistencies resulting from the use of a discrete and rounded running variable
(Dong 2015). The adjusted treatment effect, 7, can be written as follows:

Ty =t =3 “
where 7 and f, are estimated parameters from Eq. (3). Standard errors of the adjusted
estimated treatment effect are obtained by bootstrapping (Dong 2015).

As mentioned in Sect. 3, all information on marriage and motherhood status,
especially that of younger girls, is censored at the time of the census. At the time of
the census, younger girls will have had shorter periods of exposure to teenage years,
and thus, a lower likelihood of experiencing teenage marriage and motherhood than
older girls. The difference in exposure might, in theory, drive differences in derived
outcomes. However, our RDD approach accommodates the difference in exposure
to teenage years through the running variable. In this context, given that age cohort
fixed effects have been controlled for in the model, the estimated coefficient of the
running variable shows the change in probability of teenage marriage/motherhood
as age increases by 1 month. Thus, estimated 7 in Eq. (1) represents the causal effect
of SSA on outcomes.

The methods described here identify a local average treatment effect (Lee and
Lemieux 2010). It is perhaps useful to emphasize the local character of estimated
treatment effects. While the internal validity of effects estimated in the described
manner is typically argued to be strong, external validity is usually thought to be
relatively weak. This suggests that it may be unreasonable to generalize about the

! There are four seasons in Vietnam. Seasons vary by location in the country, but nevertheless four dis-
tinct seasons are present regardless of location. As it turns out, there is not much difference in seasonality
between November and December on the one hand (i.e., 2 months before the cut-off) and January and
February on the other (i.e., 2 months after the cut-off), regardless of location. Therefore, we expect that
girls born just before and just after the cut-off would likely be similar in general, and not to differ specifi-
cally as a function of seasonality. In the next section, we will show that there is no systematic difference
between girls born before and after the cut-off date when comparing characteristics of these two groups.
12 Employing age cohort fixed effects effectively controls for the absolute age of the girl, among other
things, thus allowing us to interpret our estimated treatment effects as relative age effects. Our estimation
results do not change much if we exclude cohort fixed effects. We keep them to be consistent with usual
practice in the literature.
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Fig. 1 RD plots for teenage marriage by age cohort

impact of SSA on marriage and motherhood at values of the running variable out-
side a narrow range around the cut-off.

Main Empirical Results and Robustness Tests
Main Results

We begin the treatment effects analysis by examining the standard RD plots. Fig-
ures 1 and 2'* provide the plots for teenage marriage and motherhood outcomes,
both relative to normalized month of birth for different age cohorts. Each dot in
the figure represents the average value of the outcome in question for a data-driven
selected range (bin) of girls, ordered by month of birth relative to the cut-off. Atten-
tion is drawn to variable relationships at the threshold. All plots appear to show a
downward break in both teenage marriage and motherhood at the cut-off. This

13 Figure 1 shows the probability of teenage marriage and motherhood for 16—17-year-old girls instead
of 15-17-year-old girls because we do not have information on marriage and motherhood of girls born
April, May, and June, whose redefined age is 15, but whose actual age is less than 15, because they
were not interviewed about fertility and marriage. In the regression analysis, however, we can include
the cohort with redefined age of 15 because we use a bandwidth of 2 months around the cut-off (from
October of a year to February of the following year), and therefore, have sufficient information on this
group of girls.
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Fig.2 RD plots for teenage motherhood by age cohort

implies that girls who are to the right of the cut-off are less likely to be married and/
or have given birth than those who are to the left of the cut-off. The plots are just
suggestive of SSA impacts, however; a firm conclusion can only be made after for-
mal estimation of treatment effects.

We now provide formal empirical estimates of the impact of SSA on teenage
marriage and teenage motherhood, by estimating Eq. (3). We provide separate esti-
mation results for 15—17-year-old girls, who are still in school, and 18—19-year-old
girls, who should have already completed upper secondary school (or nearly done
s0'). Table 3 provides the treatment effects output for both teenage marriage and
teenage motherhood.

The regression results for 15—17-year-old girls show that SSA has no significant
effect on teenage marriage but leads to a significant reduction in teenage mother-
hood. The results suggest that the probability that a girl born after the cut-off
becomes a mother is almost 0.4 percentage points lower than that for a girl born
before the cut-off. The estimated effect is significant at the 5% level. In Vietnam, the
share of 15-17-year-old girls who become mothers is 1.2% (Table 1). As such, start-
ing school late reduces teenage motherhood by about 33% (0.4/1.2) for 15-17-year-
old girls.

14 Because the school year finishes in the end of May, the youngest girls in 18-19 cohort, who were born
between January and June of 1991, would have been in their last semester of upper secondary school at
the time of the census (April 1, 2009).

@ Springer



Teenage Marriage and Motherhood in Vietnam: The Negative Effects...

751

Table 3 Effect of SSA on
teenage marriage and teenage
motherhood (bandwidth is

2 months)

Age cohort 15-17

Age cohort 18-19

Teenage marriage

Teenage motherhood

Observations

—0.030
(0.310)

— 0.412%*
(0.193)
128,355

— 5.503%%*
(0.879)
— 3.164%%*
(0.619)
79,760

Estimated coefficients and standard errors times 100; significant
level: *<0.1, **<0.05, and *** <0.01; bootstrapped standard errors
with 1000 replications in parentheses; age cohort fixed effects are
controlled in the model

The estimated treatment effects for girls aged 18-19 years old are highly signifi-
cant: girls born after the cut-off date, and thus who start school one year later, are
significantly less likely to get married and become mothers compared to their coun-
terparts born before the cut-off. Specifically, the output indicates that the probability
that a teenage girl born after the cut-off is about 5.5 percentage points less likely to
get married and 3.2 percentage points less probable to become mothers than their
counterparts who start school earlier.'” Given that the share of girls marrying or
giving birth between 18 and 19 years of age in Vietnam is 17.6 and 9% (Table 1),
respectively, starting school late reduces both teenage marriage (5.5/17.6) and moth-
erhood (3.2/9) by around one third.

Our estimates of the impact of SSA on teenage marriage and motherhood (pos-
sibly) comprise three separate influences: relative age effect, incapacitation effect,
and years of schooling effect. As already discussed, a girl born before the cut-off
will be relatively younger than her classmates and a girl born after the cut-off will
be relatively older. The former is also less likely to be enrolled in school than the
latter during school age years. Through these two channels, we would expect that
a girl born before the cut-off would have a higher probability of teenage marriage
and motherhood than a girl born after the cut-off. However, in any given year, a
girl born before the school cut-off date will also have completed one more year of
school than a girl born after the cut-off. The greater amount of education—i.e., years
of schooling—and the associated higher level of human capital accumulation may
reduce risky behavior (Lochner and Moretti 2004). Therefore, through this channel,
we would expect an opposing impact: a girl born before the cut-off would have a
lower probability of teenage marriage and motherhood than a girl born after the cut-
off. Given the overall negative impact of SSA on teenage marriage and motherhood
found here, we conclude that for Vietnam the effects created through relative age
and enrollment channels outweigh the years of schooling effect.

15 Our estimation results are consistent in sign but somewhat larger in magnitude compared to those of
Black et al. (2011), who show that a 1-year increase in SSA leads to 1.8 percentage point decline in the
probability of teenage motherhood in Norway.
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Table 4 Effect of SSA on

education outcomes (bandwidth Age cohort 13-17 Age cohort 18-19
is 2 months) Years of schooling — 0.647%%* -0.077
(0.029) (0.061)
Enrollment (i) 3.089%#* 12.969%%#%*
(0.818) (1.018)
Observations 128,355 79,760

Estimated coefficients and standard errors in (i) times 100; signifi-
cant level: *<0.1, **<0.05, and ***<0.01; bootstrapped standard
errors with 1000 replications in parentheses; age cohort fixed effects
are controlled in the model

Unfortunately, due to a lack of data, we are unable to make a judgement about the
relative significance of peer effects in the determination of SSA impact on teenage
marriage and motherhood. We can, however, quantify the importance of enrollment
and years of schooling channels. We do so by reestimating Eq. (3), using each of
the two variables on the left-hand side of the equation, in turn. Table 4 provides
the results. The estimation results for 15—17-year-old (i.e., upper secondary school-
aged) girls are as expected: girls who start school later are three percentage points
more likely to be enrolled and have 0.6 fewer years of schooling than girls who start
school early. SSA also significantly increases enrollment (whether upper second-
ary or post-upper secondary) for 18—19-year-old girls but has no effect on education
attainment for that cohort. The probability that late starting 18—19-year-old girls are
enrolled in school is 13 percentage points higher than girls of the same age who
start school earlier.'® We conclude that both incapacitation and years of schooling
effects are important for 15-17-year-old girls, while incapacitation is the only chan-
nel through which SSA affects marriage and fertility of 18—19-year-old girls.

Our results differ from those of Cook and Kang (2016) and Tan (2017), both of
which find that children born after the cut-off are more likely to drop out in the last
years of high school in North Carolina, USA. Our explanation for this difference
relates to school leaving age regulations. In North Carolina, the legally mandated
minimum school leaving age is 16, so people born after the cut-off date are exposed
to a longer period of required schooling until graduation (grade 12). Late starters,
therefore, are more likely to drop out of school in their later years and less likely to
finish high school than those born before the cut-off. Both human capital and inca-
pacitation effects favor early starters in North Carolina. The beneficial human capital

16 The large impact of SSA on enrollment for 18-19 year-old girls is due to the fact that the youngest
girls, who are 18 years old and on the right hand side of the cut-off date, are still in their last semester of
upper secondary school at the time of the census, as noted in footnote 10. Most girls in 18-19 year-old
group who complete upper secondary schools (whether to the left of right of the cut-off) are in the period
of transition from upper secondary education to tertiary education (vocational school, university, etc.).
Thus, whether girls born before the cut-off date still have more years of schooling than girls born after
the cut-off depends on whether those girls pursue higher education. After graduating high school, they
may either continue their education without a year gap, or do so with a gap of 1 year or more, or stop
schooling entirely.
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and incapacitation effects counterbalance the negative influence of older peers, ren-
dering the overall impact of SSA on fertility insignificant.

Vietnam does not regulate school leaving age, so children might well drop out at
any time. Among students who intend to finish upper secondary school (grade 12),
those born after the cut-off need almost one additional year to do so, making them
more likely to be enrolled than those born before the cut-off. In this context, the
human capital effect favors early starters and the incapacitation effect benefits late
starters.

Black et al. (2011) consider the case of Norwegian children, who face 9 years of
compulsory school but no regulations on minimum school leaving age. Norwegian
children born after the cut-off complete mandated compulsory education 1 year after
children born before the cut-off do. Thus, incapacitation effects would be expected
to positively influence teenage fertility for late starters. The significant impact of
SSA on fertility found by Black et al. (2011) reflects the fact that the effects of SSA
channeled through incapacitation and peer mechanisms outweigh the impact chan-
neled through the human capital mechanism, similar to the case of Vietnam.

Robustness of Results

We investigate the robustness of our empirical results across five dimensions: run-
ning variable manipulation, covariate balance, bandwidth size, degree of polyno-
mial, and observation weighting scheme.

For the RD approach to be valid, there must be no precise manipulation of the
running variable, child month of birth, near the cut-off point. This would be the
case, for example, if parents were to time the birth of their children so that they
would be able to enter school either relatively early or late, depending on their pref-
erences. It seems highly unlikely that this would be the case. For example, Dickert-
Conlin and Elder (2010) find no evidence of discontinuity in dates of birth around
the school entry cut-off in the US. Figure 3 shows the density of child month of birth
around the cut-off in Vietnam. The figure does not suggest any apparent, consistent
discontinuities in birth month around the threshold, indicated by the vertical line at
zero. To examine the possibility of running variable discontinuity more formally, we
employ the well-known density test developed by McCrary (2008). Implementation
of the test procedure results in an estimated density parameter, 6, of 0.00836 with a
standard error of 0.01190, implying that the null hypothesis of no running variable
manipulation cannot be rejected. We take this as evidence that the child’s month
of birth has not been manipulated by parental preferences regarding the timing of
school entry.

The treatment effects analysis carried out here also assumes that other prede-
termined covariates (and/or placebo outcomes) are balanced around the threshold.
If they were not balanced, then the validity of our identification strategy would
be called into question. We test the balance assumption using several key prede-
termined covariates on which data are available: ethnicity (non-Kinh versus Kinh),
disability (existence or not), mother’s and father’s levels of education (less than pri-
mary education or above), number of siblings, and the wealth index.
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Fig. 3 Histogram of month of birth

Table 5 Covariate balance test (bandwidth is 2 months)

Age cohort 15-17

Age cohort 18-19

Non-Kinh ethnic minority 1.476 0.708
(1.543) (2.618)
Disability -0.074 0.467
0.197) (0.330)
Mother without education qualification 2.362 —2.567
(2.467) (4.870)
Father without education qualification 2.874 —2.030
(1.764) (3.841)
Number of siblings 2.339 —2.030
(3.646) (3.841)
Wealth index —0.352 —0.159
(0.247) 0.172)
Number of observations 128,355 79,760

Estimated coefficients and standard errors times 100; significant level: * <0.1, **<0.05, and ***<0.01;
bootstrapped standard errors with 1000 replications in parentheses; age cohort fixed effects are controlled
in the model

Table 5 supplies the results for our two cohorts: 15-17 and 18-19 years of age.
The variables listed down the first column are the covariates of interest. Each
covariate is used as the dependent variable in Eq. (3), in turn, where estimation
follows the same procedures as earlier described. As can be seen in the table, all
of the treatment effects estimates are insignificantly different from zero. We take
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this output as evidence that covariates are balanced around the cut-off, which pro-
vides further support for the claim that our identification strategy is sound.

Finally, as a further checks on the robustness of our results, we reestimate our
various models (i) using a bandwidth of three and four (instead of two) months
around the cut-off, (ii) using a polynomial of degree two (rather than one),'” and (i)
employing a uniform (in lieu of an inverted distance) weighting scheme for observa-
tions in our dataset. The relevant empirical output can be found in Online Appendix
Tables A3, A4, and AS. The results are generally supportive of the claim that our
original estimation results are robust.

As regards different bandwidths and polynomial degrees, one dissimilarity is that
that the impact of SSA on years of schooling for the 18—19 age cohort is now sta-
tistically significant for polynomial of degree one at bandwidths of 3 and 4 months,
although only at the 10% level (Table A3). A similar result is found when using the
uniform weighting scheme (Table A4). These differences would seem to be of little
real importance. In addition, a small number of the regressions at the higher band-
widths now suggest some covariate imbalance (Table AS5). Such imbalances might
be expected, of course, as bandwidths become larger and differences in girls’ ages
increase. Bandwidths of 3 and 4 months imply a difference in girls’ ages (i.e., before
and after the cut-off) of between 6 and 8 months, for which some dissimilarities
in characteristics might reasonably be anticipated. In any case, all these differences
are rather minor, and overall, we find our initial results very robust with regard to
changes in bandwidth size and polynomial order.

Heterogeneity of SSA Effects

We test the heterogeneity of our treatment effects estimates across important disad-
vantaged subgroups of the female population, as defined by: mother’s level of edu-
cation, household wealth, and ethnicity.

Previous research has shown that SSA effects are strongest among relatively dis-
advantaged groups. Cook and Kang (2016), for example, find that the impact of SSA
on adolescent risky behavior—crime in this case—is significantly larger for those
individuals with mothers who have relatively limited education and for families
that are comparatively poor. This motivates the examination of SSA effects among
subgroups of the population as defined by mothers’ level of education and house-
hold wealth here.!® We also examine the heterogeneity of SSA impact across girl
subgroups defined by ethnicity. The following paragraph stimulates our interest in
impact heterogeneity across ethnic subgroups.

"7 We estimate equation Y; = @ + 7D, + $,X; + fD,X; + p3X? + p,D,X? + p; and derive adjusted treat-
ment effects using the formula developed by Dong (2015): 7,4, = £ — %ﬂ} + % By

18 To better focus the analysis here, we restrict our attention to mother’s level of education and do not
consider father’s education, as the former is widely recognized as the more important variable in deter-

mining child outcomes of various kinds (Ahmed and Igbal 2016; Chen and Li 2009; Emerson and Souza
2002; Nguyen 2018).
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As mentioned earlier, Kinh is the dominant ethnic group in Vietnam and its mem-
bers make up approximately 85% of the population. Non-Kinh ethnic groups, which
are 53 in number, comprise the rest. Non-Kinh Vietnamese are significantly more
disadvantaged than their Kinh counterparts. The non-Kinh poverty rate in 2010 was
about 66%, for example, while that for the Kinh majority was about 13% (Badiani
et al. 2013). In 2012, the per capita income of non-Kinh households was just 50% of
that of their Kinh counterparts (McCaig et al. 2015). Child marriage and pregnancy
rates among ethnic minorities are significantly higher than those found among Kinh
as well (GSO and UNICEF 2015).

Table 6 presents the results of the heterogeneity analysis for 15-17 and
18—19-year-old cohorts. We estimate treatment effects for subgroups along the
dimensions indicated above in the same manner as previously done. As the table
demonstrates, the estimated treatment effects are consistently larger for disadvan-
taged groups compared to their advantaged counterparts for both teenage marriage
and teenage motherhood outcomes.'” All cases conform to the described pattern:
SSA effects are more pronounced for disadvantaged groups, i.e., among girls from
ethnic minorities, whose mothers have comparatively little education, and who live
in relatively poorer households. Girls in these disadvantaged subgroups would ben-
efit most from starting school later. For girls in advantaged groups, SSA has moder-
ate or even insignificant effects on probability that girls in these groups marry or
give birth.

It is reasonable to hypothesize that household wealth may be driving the above
treatment effects outcomes for those groups not explicitly defined as a function of
wealth. That is, since non-Kinh and low education households are all relatively eco-
nomically underprivileged it might be argued that the larger estimated SSA effects
for those groups are merely a reflection of their relatively lower wealth and nothing
more. We test this hypothesis below.

In Tables 7 and 8, we estimate the heterogeneous effects of SSA across subgroups
defined by ethnicity and mother’s education, but we do so separately for groups
of girls whose families are positioned in the lower and upper halves of household
wealth (as defined by the median level of our index), respectively. Table 7 shows
heterogeneous effects related to teenage motherhood only, for 15-17-year-old
girls, while Table 8 provides the heterogeneous effects on both teenage marriage
and motherhood for the for 18—19-year-old cohort. The results demonstrate that, in
general, the patterns previously observed hold across both relatively low and high
wealth classifications. That is, the relatively larger SSA impacts for disadvantaged
groups as defined by ethnicity and mother’s education obtain regardless of house-
hold wealth. We conclude that although household wealth obviously matters in con-
ditioning SSA impacts, other factors unrelated to economic status are important as
well.

We conduct a robustness check for heterogeneous effects of SSA among sub-
groups of girls by using bandwidth 3 and 4 months around the cut-off date and a

19 We do not present the heterogeneous effects of SSA on teenage marriage across subgroups of girls
aged 15-17 years because all estimated effects are insignificant.
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Table 6 Heterogeneous effects
of SSA among subgroups of
girls (bandwidth is 2 months)

Age cohort 15-17

Age cohort 18-19

Teenage marriage
Non-Kinh

Kinh

Teenage motherhood

Non-Kinh

Kinh

Teenage marriage

None

With qualification

Teenage motherhood

None

With qualification

Teenage marriage

Below median

Above median

Teenage motherhood

Below median

Above median

(A) Ethnicity

— 1.249%%
(0.554)
—0.154
(0.136)

(B) Mother’s education

— 0.800%**
0.317)

—0.023

(0.071)

(C) Wealth index

—0.582%
(0.322)
—0.281
(0.185)

— 9,580
(1.962)
(0.867)

(1.504)
(0.576)

—2.233%
(1.167)
- 0.878%*
(0.470)

— 2.145%%*
(0.891)
—0.505
(0.321)

— 7.050%:%%
(1.388)
— 4.220%**
(0.993)

0.977)
— 1.303%
(0.711)

Estimated coefficients, and standard errors times 100; significant
level: *<0.1, **<0.05, and *** <0.01; bootstrapped standard errors
with 1000 replications in parentheses; age cohort fixed effects are

controlled in the model

polynomial degree two. The results are presented in Appendix, Tables A6-A10.
The tables show that although the magnitudes, and significance levels of estimated
coefficients are sometimes different than those derived using a two-month band-
width and a polynomial degree one, the signs (and differential magnitudes, where
relevant) are typically consistent with those previously derived. More importantly,
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Table 7 Heterogeneous effects Wealth index
of SSA on teenage motherhood
among subgroups of girls by Below median Above median
wealth index, age cohort 15-17
(bandwidth is 2 months) (A) Ethnicity
Non-Kinh — 1.521%* —0.944
(0.774) (0.762)
Kinh -0.182 —0.136
(0.189) (0.138)
(B) Mother’s education
None —0.941%* —0.602
(0.433) (0.421)
With qualification —0.021 —0.027
(0.106) (0.087)

Estimated coefficients, and standard errors times 100; significant
level: *<0.1, ¥*<0.05, and *** <0.01; bootstrapped standard errors
with 1000 replications in parentheses; age cohort fixed effects are
controlled in the model

the qualitative conclusions are unchanged. For example, in the analysis of treatment
effect heterogeneity by wealth, we now find that mother’s education has a strong
and statistically significant negative impact on teenage marriage, both when moth-
ers have no formal education and when they have a basic qualification (A9). How-
ever, the impact for mothers with no education is still larger (in absolute magnitude)
compared to that for mothers with a basic qualification. Our main qualitative con-
clusions—that mother’s education has SSA effects independent of those based on
wealth and that those effects are more important for disadvantaged households—
remain valid. We conclude that our original heterogeneity analyses are robust with
respect to changes in bandwidth size and degree of polynomial.

Summary and Conclusions

Although the importance of the impact of SSA on child education and labor force
outcomes is widely acknowledged, SSA effects on teenage marriage and childbear-
ing are relatively poorly understood, given the limited research heretofore under-
taken, and the inconsistent results of that research. This paper examines the impact
of SSA on teenage marriage—a first in the literature—and teenage motherhood in
Vietnam.

In Vietnam, children start school in the year they turn six, and the cut-off date for
school entry is January 1. The regulation leads to a discontinuity in the age that chil-
dren start school, e.g., children born in December enter primary school 1 year earlier
than those born in January of the following year. We exploit this discontinuity and
employ regression discontinuity methods to identify and estimate the causal effects
of SSA on teenage marriage and motherhood.
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Table 8 Heterogeneous effects
of SSA among subgroups of

girls by wealth index, age cohort Below median Above median
18-19 (bandwidth is 2 months)

Wealth index

(A) Ethnicity
Teenage marriage

Non-Kinh — 10.489%** — 8.180%*
(2.739) (3.487)

Kinh — 5.463%** — 3.417%%*
(1.370) (1.036)

Teenage motherhood

Non-Kinh — 9.411%** -2.776
(2.125) (2.263)

Kinh — 3.158%** — 1.006
(0.949) (0.619)

(B) Mother’s education

Teenage marriage

None —2.336 —2.244
(1.884) (1.804)
With qualification - 1.214%* —0.622
(0.701) (0.601)
Teenage motherhood
None —3.239%* —0.559
(1.335) (1.372)
With qualification - 0.927* -0.177
(0.495) (0.423)

Estimated coefficients, and standard errors times 100; significant
level: *<0.1, **<0.05, and *** <0.01; bootstrapped standard errors
with 1000 replications in parentheses; age cohort fixed effects are
controlled in the model

We find that girls born before the cut-off date are more likely to get married and/
or give birth between the ages of 15 and 19 than those girls born after the cut-off.
Starting school late reduces teenage marriage and motherhood by about a third in
Vietnam. These are substantial effects. Although we are unable to make a judgement
about the relative significance of peer effects in the determination of SSA impact on
teenage marriage and motherhood due to a lack of data, we find strong evidence of
incapacitation and human capital effects. We also determine that SSA impacts are
quite heterogeneous across subgroups of girls. The harmful SSA effects associated
with starting school early are more pronounced for relatively disadvantaged girls,
especially those from minority ethnic groups, whose mothers have comparatively
limited education, and whose households are relatively poor.

Girls in these subgroups would benefit most therefore from starting school later.
This finding suggests that parents of disadvantaged girls may wish to carefully
consider the age at which their daughters enter school and that government might
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consider a more flexible approach to the implementation of its school entry age reg-
ulation to allow such girls to start school later if their parents so desire.
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