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Abstract
We examine whether religion influences sex-selection behavior under a persistent
son preference. Specifically, we investigate whether religion promotes a different sex
ratio among children under 5 years of age and whether religiosity has externalities on
secular households, using whole-population census data and religious establishments
in Vietnam. The results show that the ratio of boys is lower among religious
households in both commune fixed effects and the instrumental variable (IV)
approach. Furthermore, using the 1955–1974 North–South Vietnam division that
reallocated religious communities for another commune-level IV, we find that a
higher pious follower ratio leads to a lower ratio of boys in the secular population.
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1 Introduction

Sex selection leads to a skewed sex ratio (SR) at birth1 and distorts economic
outcomes. A skewed SR increases competition in the marriage market, and affects
the savings motive, labor supply, and personal consumption (Grossbard, 2015). A
skewed SR continues to be seen in many countries with a son preference2, including
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1 The United Nations (1958) defines SR as the “ratio of the number of one sex to that of the other.” The
ratio of males to females is commonly reported, although in India, the reverse is reported for children aged
0–6 years. SR is also known as the number of boys per 100 girls born in the same cohort. SR normally
accounts for live births but not for stillbirths. In practice, counting the sexes from a population census
among children aged <1 year (sometimes 0–4 years) is the most common proxy for SR at birth. The
calculation assumes that the crude death rate is the same between sexes.
2 The preference is just for a son (Vu, 2014; Almond et al., 2019).
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China (Almond et al., 2019) and Vietnam (Haughton & Haughton, 1995; Vu, 2014),
despite recent progress in the economic development. Vietnam is ranked 31st in the
world in terms of “economic participation and opportunity” for women, according to
the 2022 Global Gender Gap Report3 after two decades of high (6.5% annually)4

economic growth rate. However, the report places Vietnam near the bottom, at 141st
among 146 countries, in terms of the “health and survival” of women, mainly
because of its high SR at birth, rather than differences in “healthy life expectancy.”
As shown in Fig. 1, the SR remains persistently high (above 1.05), while the fertility
rate is rather stable at about 2 over the last two decades.

Parents who engage in sex selection do so because of a son preference or for
superstition. Reasons for a son preference include kinship institutions, Confucianism,
and income (old age support and wage differences) (Das Gupta et al., 2003; Almond
et al., 2019). Parents with a son preference might attempt both prenatal and postnatal
methods of selection in order to avoid the undesired gender. The availability of
ultrasound devices to predict fetal sex further facilitates the skewing of SR at birth
(Chen et al., 2013). However, parents who cannot identify the sex of the fetus might
commit infanticide or neglect their daughters, thereby decreasing her probability of
survival after birth. Similarly, superstitious parents may prefer one gender or the
other depending on the year in the Chinese Zodiac in order to avoid bad fortune (Do
and Phung, 2010; Yamada, 2013), despite the lack of empirical evidence for such a
linkage (Yamada, 2013).

Sex selection has received much research attention in the economies of large
populations such as India and China (Das Gupta et al., 2003). In particular, Jaya-
chandran (2017) suggested that a skewed SR might be a consequence of a son
preference combined with a low fertility rate if parents can identify and manipulate
the sex of the fetus as they try to keep a small family size. Family planning policies
such as China’s One Child Policy can put an upper limit on the total number of
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Fig. 1 Fertility rate and sex ratio at birth in Vietnam during 1990-2021. Note: Data are from the World
Bank (The fertility rates are from https://api.worldbank.org/v2/en/indicator/SP.DYN.TFRT.IN?downloa
dformat=excel. The sex ratios are from https://genderdata.worldbank.org/data/download/zips/sex-ratio-at-
birth-male-births-per-female-births.zip)

3 Source: https://www.weforum.org/publications/global-gender-gap-report-2022/.
4 Source: https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=VN.
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children per couple, giving couples an incentive to manipulate the sex of their child,
even at first parity. However, this argument cannot explain well the skewed SR in
cases where the fertility rate is well above the substitution level (i.e., 2.1 per
woman).5

Previous studies found a skewed SR, which is evidence of sex selection, even
before the widespread availability of ultrasound devices. Using the 1901 Census of
India for Punjab, West Bengal, and Madras, Chakraborty and Kim (2010) found SR
skewedness by region, caste, and religion. Similarly, Babiarz et al. (2019) found the
SR in China during 1960–1987 was skewed before the introduction of ultrasound
devices. The facts on persistent sex selection suggest a gap in the literature on
behavior over a longer period of time from the perspectives of culture and religion.

Despite the importance of SR in societies with a son preference, prior research on
the association between religion and SR is scarce. Becker et al. (2021) asserted that
inadequate economic research has been conducted on non-Abrahamic religions. Iyer
(2016) questioned whether religions in Asia, particularly Hinduism and Buddhism,
would have the same or different impact from those in Northwest European countries
and the US. Chung (2007) analyzed 6348 women in South Korea and Almond et al.
(2013) investigated Southeast Asian migrants to Canada. Both studies showed that
people with a religious affiliation had different attitudes toward abortion for the
purpose of selecting their child’s sex compared with non-affiliated people. The
differences between the two groups might be the result of social norms or a religious
preference (de la Croix & Delavallade, 2018; Bessey, 2018). However, the char-
acteristics of migrant populations tend to differ from those of the main populations,
in both the origin and destination countries.

Previous studies on religion and sex selection have revealed some limitations.
First, most of these studies assumed an exogeneity regarding religion, which can be
characterized as a debatable assumption. The differences between religion and
secularism are not merely a matter of belief. For example, religion is associated with
higher fertility, irrespective of region, as reported in studies on East Asia (Bessey,
2018), Vietnam and other Southeast Asian countries (de la Croix & Delavallade,
2018), India (Bhalotra et al., 2021), Europe and North America (DeRose, 2021), and
the US (Mosher et al., 1992). Also, the differences can be other socio-economic
characteristics such as ethnicity, education, and wealth. Second, the distribution of
religious followers is not random across regions but is likely to follow geographical
paths based on the historical introduction and development of those religions in the
country. Third, societies with a son preference consider the sex of the fetus in
decisions concerning fertility (i.e., both secular and religious individuals might abort
a fetus of the unwanted gender). Fourth, religious followers and secularism might
interact with each other.

Therefore, our study is an attempt to investigate the impact of religion, particularly
Buddhism, on the willingness to engage in sex selection. This investigation uses the
share of boys among children under the age of 5 years as a proxy for SR. We
examine whether the share of boys in religious households is lower than secular
households in Vietnam. In addition, we examine whether there is a close link in the

5 Particularly, as seen in period 2000–2020 in Fig. 1, the argument cannot explain the case of Vietnam
when the fertility rate is relatively stable and close to 2.
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share of boys between religious and secular households within a level 4 adminis-
trative unit (having an area of 1.99 km2 and an average population of 458 people).
We also distinguish pious followers from those with other religious affiliations for
the major religions in Vietnam.

Specifically, we attempt to overcome the abovementioned issues using data on
Vietnam’s entire population in 1999 and a unique shock—the 1954 Geneva Accords.
The shock divided the country into North and South during 1955–1974. Over the
following 300 days after the Accords, a mass migration of religious households
occurred. Compared with the previous period, North and South Vietnam applied
different religious policies independently and separately during 1955–1974. Thus,
the shock as well as the North–South differences in religious development may be
useful for identifying a causal relationship between religion and the share of boys.
Specifically, we link the 1999 Vietnam Population and Housing Census (hereafter,
population census) and the 2007 Establishment Census, which embedded census
records of religious establishments, including its date of establishment, and contained
historical traces of religious development in each region. The population census
provides information regarding religions and sexes.

Our analyses are at the household and commune levels.6 First, using 5.5 million
households with commune (level 3 administrative unit) fixed effects, we estimate the
differences in the SR proxies of different types of households regarding how (geo-
graphically) close they are to pious and moderately religious households. We also
apply the instrumental variable (IV) approach suggested by Iyer (2016) and Gruber
(2005) for household-level analyses. Second, we analyze commune-aggregated data
and propose an IV approach for the corresponding religious variables. For each
commune, we consider interactions between the number of religious establishments
built during 1955–1974 and North–South differences for the construction of the IV.

Our study reveals some notable evidence. The share of boys among children under
5 years of age is lower in religious households than in secular households. The results
hold regardless of the roles of the religious followers in the households. The dif-
ference is more pronounced among pious households. In addition, using the IV
approach, we find that where the pious ratio among religious communities, parti-
cularly Buddhists, is high, the share of boys among children aged 0–4 in the com-
mune is lower. This relationship also holds for the share of boys among children aged
0–4 in the secular population of the commune.

Many economic theories can potentially explain the results. First, the club goods
model of religions (Iannaccone, 1992) might explain the differences between reli-
gious followers and secular people. Joining the “club” may work as an insurance
measure. Thanks to the internal insurance within the club, followers might not need a
boy to secure support for their old age or to worship them when they pass away.
Furthermore, where commitments are at a high level, social pressure would dissuade
sex selection, thereby maintaining the share of boys among religious households at
close to the natural ratio.

6 In 1999, Vietnam was divided into 61 provinces (level 1), 614 districts (level 2), 10,474 communes
(level 3), and about 166,490 sub-commune units (level 4). On average, level 4 (3) has an area of 1.99
(31.6) km2 and a population of 458 (7287) people.
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Second, the secularization hypothesis has potential to explain but probably does
not work in the context of Vietnam. As reviewed by Iyer (2016), the hypothesis is
that if wages are high, the cost of religious attendance should also be high. Mean-
while, when income is high, households might have less desire for a boy as an old-
age support measure. If so, we should expect a positive relationship between the
pious ratio and the share of boys in the secular population, which is the opposite of
the estimation results.

Religious teachings on killing may provide an alternative explanation. A common
value (precept) across the major religions in Vietnam is that killing is a sin. Historic
canon laws of the Catholic Church (such as Canons 1398 and 1983) are strictly
against abortion and punish violators with excommunication. Similarly, Buddhism
strongly opposes abortion. Lecso (1987) and Florida (1991) noted that under the
teachings of Buddhism, human life begins when sperm, egg, and consciousness are
combined. Thus, the first precept—I observe, refraining from killing any living
beings—applies to the fetus.

In addition, the outreach of religious followers and the involvement of religious
elites in the local village’s governance and activities might also explain the extern-
alities to secular people regarding sex-selection decisions. Where the religiously
affiliated portion of the population is high, religious leaders and religious elites
would participate in and/or influence the village’s administration. Also, by per-
forming outreach at places such as orphanages as well as health, educational, and
professional training facilities, the religious population would influence to the local
secular population.

Our study contributes to the literature in four ways. First, it is among the rare
analyses of the impact of religion and religiosity, particularly Buddhism, on SR using
whole-population data and IV approaches. These data enable analyses at the regional
and micro level with sufficient statistical predicting power. Second, our analyses at
the household and commune levels are complementary and suggest a causal rela-
tionship as well as externalities—an impact from the religious (pious) community to
local secular households. Third, our study is the first to explore the rare shock on the
country’s religions (which led to the reallocation of religious followers and changed
policies on religions), and this approach can be applied to other future studies.
Finally, our study provides evidence for the devolution of religion under suppression.
McCleary and Barro (2019) hypothesized that without a sufficient community of
religious leaders and followers, suppression leads to a generational loss in doctrines,
beliefs, and practices.

The remainder of this paper is as follows. The data and main variables are
described in “Data”; the identification strategy is explained in “Methods”; “Results”
presents our results; and “Conclusions and discussions” discusses the mechanisms
and concludes our study.

2 Data

The 1999 Vietnamese Population Census and Housing is our main data. The
population census was conducted by the General Statistics Office of Vietnam (GSO)
on April 1, 1999. The census covered the entire population of 76,323,173 people and
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had a unique question regarding religiosity, asking whether an individual follows a
specific religion (one of the six, listed in A.9). If the answer was “yes”, a follow-up
question asked whether they had participated in a formal religious ritual. Specifically,
the phrases/terms used to refer to this ritual in the questionnaire were “taking refuge”
(“lễ quy y” in Vietnamese) for Buddhism and “baptism” (“lễ rửa tội” in Vietnamese)
for Catholicism. We use this concept to construct two variables: follower (if an
individual was a member of an organized religion) and pious follower (if they had
also participated in such religious rituals). We define individuals who did not choose
any of the six given religions as secular. We acknowledge that secular might include
followers of minor religions not listed in the questionnaires. Moreover, “pious” is
appropriate because, after participating in the ritual, followers are expected to ded-
icate themselves to the religion and its precepts.7

We link the population census with the 2007 Establishment Census, using com-
mune identity. In the 2007 Establishment Census, the GSO collected information on
the 28,066 religious establishments operating as of June 2007. The data contain the
name of the establishment, the location (commune), and year of establishment. We
count the total number of establishments per commune by the year of establishment
in order to construct the instrumental variables as well as other necessary variables.

We aggregate data at the household and commune levels. From a census of
5,756,416 households having 7,172,242 children aged 0–4 years8 in 1999, we
remove 5053 households where the children are coded as the household head9 or
where the relationship to the household head is missing. We also exclude 244,850
households without information on education. Finally, we use the data on 5,506,513
households with a total of 6,817,728 children in 10,474 communes for the analyses.
Furthermore, after removing 1153 communes without any followers of the six major
religions, those missing geographic information, and those in Quang Tri province,10

6250 communes remain for analysis. The corresponding statistical descriptions are
provided in A.8 and A.9.

We count the sexes of individuals aged 0–4 years at the household and commune
levels. The outcome is the share of boys among children aged 0–4 years at the
commune and household levels, ShareðbÞ.11 We also subtract the number of children
of religious households from the denominator and numerator to form another share of
boys among children aged 0–4 years of secular households in the commune,

7 Pious followers are not necessarily ordained staff such as monks/priests. For example, the refuge in
Buddhism has different levels, and most followers do not reach a level as high as a Buddhist monk.
8 This age cohort most likely lives with their parents.
9 The children might not have parents/adults living with them or they were orphans.
10 Quang Tri province lies on the 17th parallel north that divided Vietnam into North and South. We
removed the province for the identification strategy using IVs. In addition, the only available shape file at
the commune level is that corresponding with the year 2015. Accordingly, some old communes corre-
sponding to the 1999 population census were missing geographical information.
11 ShareðbÞ ¼ number of boys=ðnumber of boysþ number of girlsÞ. Boys and girls were both under 5
years of age and resided in the same household/commune. The means of ShareðbÞ did not immediately
indicate skewed SR. One should refer to the corresponding confidence intervals.
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ShareðbsÞ. The choice of the 0–4-year age range is made to neutralize variation in SR
in auspicious years12 as well as to account for postnatal sex selection and neglect.
Thus, ShareðbÞ captures any sex selection and can be a proxy for SR.

We construct measures of religion and religiosity at the commune and household
levels. At the commune level, we define the pious ratio as the ratio of pious followers to
the total number of followers per commune. We specify the pious ratio for specific
religions whenever possible. At the household level, we use the religion of the house-
hold head as the household’s representative religion. Among households having at least
one religious member, only 10.14% of the household heads are not religious. We find no
households having two religions in the data. Within a commune (level 3 administrative
unit), we set corresponding dummies to distinguish among five types of households:
(A1) pious households;13 (A2) moderately religious households located within the same
area (level 4 administrative unit) as A1; (A3) moderately religious households living in a
different level 4 administrative unit than in A1; (A4) secular households near A1–A3 in
the same level 4 administrative unit; and (A5) the rest of the secular households in the
commune. We illustrate the five types of households in the figure in A.2.

3 Methods

We perform analyses on the differences in ShareðbÞ at both the household and
commune levels. In addition, we use the share for secular population (ShareðbsÞ) in
commune-level analyses.

3.1 Household level

We investigate the differences among households regarding religious identity (reli-
giosity), using commune fixed effects, and apply an instrumental variable approach.
First, we examine the following reduced-form equation at the household level using
commune fixed effects and commune clustered robust standard errors.

Share bð Þ ¼ Share boy=childrenð Þij ¼ β1:religioni þ β2:nearbyi þ β3:Xi þ μj þ εij

ð1Þ
Two main dummies are religion and nearby. The religion dummy is 1 for religious

household and 0 otherwise. β1 indicates the ShareðbÞ differences—that is, the SR
between religious and secular households. Thus, a statistically significant β1 does not
necessarily denote an association with (a causation of) skewed SR in the country.14 We
also specify six dummies corresponding to six specific recorded religions. The dummy

12 The SR may vary in Vietnam depending on whether it is an auspicious year for males or females, as
determined by cultural superstitions (Do & Phung, 2010).
13 If the household head is a member of an organized religion, we consider the household a religious
household. However, if no one belongs to an organized religion, we consider the household a secular
household. In addition, the 1999 Vietnamese population census contained a unique question to classify
religious followers into pious followers or other followers.
14 Correlation is not always causation. Also, implicitly letting religious households have a “normal” sex
ratio is a strong assumption.
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nearby becomes 1 if it is a secular household i located in a level 4 administrative unit (in
Vietnamese, “tổ dân phố”/“cụm”/“thôn”/“xóm”/“ấp”/“khóm”) where there is at least
one religious household (nearby corresponds with the A4 group mentioned in the
previous section). When nearby ¼ 1, the secular and religious households are geo-
graphically close to one another. A level 4 administrative unit is just 1.99 km2 and has an
average population of 458. The commune fixed effect (μj) captures all time-invariant
characteristics within a commune (the average area of a commune is 31.62 km2),
including access to health care, infrastructure, quality of the local education system, and
availability of religious services. Also, Xi is a vector for household control variables,
including average household educational level and the square of that value, dummies for
co-residing generations, dummies for gender and ethnicity of the household head,
dummy for public worker,15 and dummy for co-residing children aged 5–9 years. We
also report an alternative specification without any controls (Xi) in all corresponding
estimations for robustness checks.

We define religion based on the religion of the household head. We also detail
three types of religious households within the level 4 administration unit according to
their geographic residence. Using the above pious information from the household
head, religious households are divided into A1 (with a pious head), A2 (without a
pious head but located near A1), and A3 (households other than A1 or A2). The
differences among coefficients of A1, A2, A3, and A4 may suggest positive
externalities to the baseline (secular households) by geographic proximity. Also, we
perform the examination under the condition that any household member is a fol-
lower (any member as follower).

Second, because the religion of the household head or any household member is
endogenous, we apply an IV approach at the household level. We use an IV sug-
gested by Iyer (2016) originating from Gruber (2005) for dealing with the endo-
genous variable. Measuring the supply density of the religious market, the IV is the
share of (pious) followers in the population (area4populationm) of the level 4
administrative unit, m, namely, dfollowerikm and dpiousfollowerikm. The share is
specified to each household i and the household’s religion k. All households’
information such as the number of followers (hfollowerikm) within the household and
the household size (household sizei) should be excluded to form the share as follows.

dfollowerikm ¼ ðfollowerkm � hfollowerikmÞ=ðarea4populationm � household sizeiÞ
ð2Þ

Here, followerkm is the number of followers of religion k in the level 4 administrative
unit (m). Similarly,

dpiousfollowerikm ¼ ðpious followerkm � hpiousfollowerikmÞ
=ðarea4populationm � household sizeiÞ

ð3Þ

Iyer (2016) suggested that the follower rate shows the influences of the religious
community to the specific household. The larger the religious community, the
stronger the influence. The reverse causality is least likely, while dfollowerikm can
only impact the Share bð Þ via matched religioni of the religious household. Thus, we

15 Parents working in the public sector faced harsh punishment for violating the two-child limit (Decision
162 of the Council of Ministers in 1988). Thus, they had greater incentive to engage in sex selection.
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use specification (1) for the second stage. The commune (level 3 administrative unit)
fixed effects are also included. Meanwhile, using similar controls as in (1), the main
estimation in the first stage is as follows.

religioni ¼ γ1:dfollowerikmþγ:Xi þ ϑj þ ωi ð4Þ

3.2 Commune level

Household-level methods involving an IV approach have a shortcoming; that is, the
resident sorting of followers might be endogenous. Followers may have flocked to a
certain area (shown in A.5–7) rather than randomly scattering throughout the country.
To account for this issue, we use an IV approach for the commune-level data.

Specifically, we aim to estimate the impact of the pious ratio on the share of boys
aged 0–4 years at the commune level (the second stage) for commune population
(ShareðbÞ) or for the secular population (ShareðbsÞ). We use the pious ratio instead
of counting the proportion of ordinary followers among the commune population.
This is because the ratio denotes the piousness or quality of practicing the religion’s
code of ethics. The second stage is

Share bð Þ ¼ Share boy=childrenð Þc ¼ α1c: dpious ratioc þ α2cn:Xcn þ ϵc ð5Þ
where Xcn is a vector of commune characteristics, namely, the average education of
the selected population and the square of that value, the average rainfall during
1950–1998, the elevation in 1996, the cropland ratio in 1992, and the population
density per square kilometer in 1999. Average daily rainfall data are from historical
records kept by the nearest weather station during 1950–1998, specifically, the Daily
(Weather) Summaries by the US National Oceanic and Atmospheric Administration
(NOAA). We obtained the average elevation from the United States Geological
Survey Earth Resources Observation and Science Center (USGS EROS)’s Landsat
Imagery in 1996. The cropland ratio is from the 1992 Global Land Cover Char-
acterization from USGS EROS.

The ratio can influence the ShareðbÞ (ShareðbsÞ) via several channels. First, the
ratio can alter or keep the share as it is thanks to pious followers loyal to their codes
of ethics. The closer to 1 the ratio is, the more likely the religious population would
adhere to the codes. Secondly, a pious population might transfer the codes to their
family members and nearby households more consistently via role modeling and
performing activities such as charity in the local community without converting
people in the community to their religion.

In the first stage, we estimate:

Pious ratioc ¼ γ1c:Northc þ γ2m:Southc þ βcn:Xcn þ θc ð6Þ
Northc (Southc) is the interaction between the density of religious establishments

built during the 1955–1974 period per 1000 commune people (1999 population) with
the North (South) dummy.16 The North–South division was based on the 17th

16 We also generate Before1955c which is the density of religious establishments established before 1955
per 1000 people in commune c. This variable could be either (a) included as a control in the main
specification or (b) used as another IV. In both cases, our main results do not qualitatively change. These
results are available upon request.
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parallel north, chosen by the 1954 Geneva Accords.17 Because the 17th parallel north
overlaps with the present-day Quang Tri province, we follow Miguel and Roland
(2011) and exclude all communes in Quang Tri in the prior the estimations.

We have several arguments to justify the choice of the IVs, Northc and Southc.
First, religions can influence ShareðbÞ (ShareðbsÞ) only through their religious
establishments and monks or priests as the intermediaries. The two variables
would play a role in the supply intensity of the religion market. The intensity
should be for the generation preceding that of the present-day parents, which is
close to the suggestions for a specific IV on religions from Iyer (2016) and Gruber
(2005). The present-day parents cannot decide the establishment (timing) of reli-
gious facilities because the facilities were built before 1975. Were that the case,
they would have had to be at least 18 years old in 1974 (or over 44 by 1999).
However, 95% of parents18 with children aged 0–4 years were 44 years of age or
younger in 1999.

Second, the 1954 Geneva Accords, which were negotiated in Geneva, Switzerland
from April 26 to July 20, 1954, was a shock. The negotiations took place beyond the
control of the Vietnamese people, who would have been the grandparents and great-
grandparents of children aged 0–4 years in 1999.

Third, although the Accords marked the start of chaos at the grassroots level, the
North (South) during 1955–1974 deployed different policies towards (specific)
religions compared with the time period before the Accords. Immediately after the
Accords, mass flows (about 600,000 or 65%) of Catholics moved to the South
(Vaupot, 2019).19 Meanwhile, the mostly secular communists moved to the North.
The influx of followers increased the demand for religious activities in the South, as
shown in Fig. 2 and in A.3. The differences in regional distribution between pre-
existing (prior 1955 Geneva Accords) religious establishments and newly established
ones during 1955–1974 are significant (see Fig. 2 and A.5–A.7). At the commune
level, statistical correlations are small: 0.068 between the density of religious
establishment prior 1955, before1955 and Northc; and 0.0005 between before1955
and Southc.

Religious establishments built during 1955–1974 historically recorded what
had happened to followers and reflected the geographical development of reli-
gions. During that period, the North promoted atheism and loyalty to communism.
The National Front, the main wing of the Communist Party, united all religions
under their aim “for national salvation.” Willaime (2010) noted that the North
Protestant Mission statutes read, “[The] Protestant mission is to teach believers in
patriotism…in respect to people’s authorities and under the laws of the

17 The 17th parallel was chosen for the partition line and to define the demilitarized zone at the Geneva
Conference (April 26–July 20, 1954, in Switzerland) by representatives of various sides, including the
China, France, the State of Vietnam, the Soviet Union, the UK, the US, and the Viet Minh. The Accords
led to a 300-day period for the communists and associates to regroup to the North and the other side to the
South, and for people to move freely across the line. The 17th parallel later became the effective line of
division between North and South Vietnam during 1955–1974.
18 We calculate the age of the household heads who had a child aged 0–4 years in the Population Census.
Only 5% of them were over 42, if counting only females.
19 Pope Pius XII issued a decree in 1949 that prohibited Catholics from following communism (Vaupot,
2019).
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Democratic Republic of Vietnam.” Moreover, in 1959, land in the North belonged
to the state. Thus, it was difficult to build a new religious establishment in the
North. In contrast, private ownership of land was maintained in the South, which
likely facilitated the growth of religious establishments during 1955–1974. In
particular, during 1955–1963, the Catholic community in the South developed
more quickly with the support of the Ngo Dinh Diem administration (SNIE,
1963).

These facts are reflected in the data. There were 4074 (488) newly built religious
establishments in the South (North) during 1955–1974, accounting for about 35%
(4.7%) of all religious establishments built in the South (North) by 1999. In contrast,
during the 1504–1954 period, the number of religious establishments built in the
South (North) was 5583 (7703).

The regional development of Catholicism and Buddhism during 1955–1974 dif-
fered from that before 1955. Although the Southern Highland (in Vietnamese: “Tây
Nguyên”) was the last annexed territory of Vietnam, the number of newly built
Catholic churches in that area from 1955 to 1974 significantly increased compared
with the preceding period (see A.6). Similar to the correlation between before1955
and Southc, the corresponding correlation between density of pre-1955 Buddhist
(Catholic) establishments and the density of 1955–1974 Buddist (Catholic) estab-
lishments was small, just 0.009 (−0.047) in the corresponding commune data.
Similar correlations among corresponding variables in the North were 0.062 (Bud-
dhism) and 0.031 (Catholicism).

500 − 2700
300 − 500
100 − 300
30 − 100
0 − 30
Missing

500 − 2700
300 − 500
100 − 300
30 − 100
0 − 30
Missing

500 − 2700
300 − 500
100 − 300
30 − 100
0 − 30
Missing

All (as of 2007)                                          Prior to Geneva Accords                 After Geneva Accords until 1974

Fig. 2 Number of religious establishments by set-up timelines. Note: The figure does not reflect estab-
lishments that were no longer in existence by 2007. Missing areas were due to unavailable shape file
corresponding to the year 1999
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4 Results

4.1 Differences in sex ratio across religious and secular households

We find that the share of boys among children aged 0–4 years is lower in religious
households, as shown in Table 1. This result holds even after controlling for all time-
invariant characteristics of the commune. The difference between religious and
secular households is robust at about 0.0028 times lower, as shown in column 2 of
Table 1. These results are consistent with those of Almond et al. (2013). Religious
families are less likely to opt for sex selection. Moreover, when delving into specific
religions, the difference is more pronounced and consistent in Catholic households
(see columns 7 and 8 of Table 1). Also, we find a negative sign for nearby secular
households. The p values are 0.18–0.23 for the specifications in columns 2, 4, and 8.
However, one can argue that the location of religious households may coincide with
locations having a low share of boys. Thus, we need to use an IV approach for the
variable religion.

Our estimations using IV approaches produce consistent results. When the
household head is a follower, the share of boys among children aged 0–4 years in
the household is 0.003 times lower, while in the case of a pious household head, the
impact is 0.005 times lower, as shown in columns (6) and (8) of Table 2.

4.2 Share of boys at commune level

First, we examine the correlations between the IVs and the pious ratio in Table 3. The
positive correlations can be interpreted in a straightforward manner. The density of
current followers is high where there are many religious establishments. The negative
coefficient of South in Columns (1) and (2) of Table 3 can be explained as follows.
We note that the Buddhists in the South were rooted in the Unified Buddhist Sangha
of Vietnam (in Vietnamese: “Giáo hội Phật giáo Việt Nam Thống nhất,”) since 1963
during the North–South division period, while those in the North belonged to the
Buddhist Sangha of Vietnam (in Vietnamese: “Giáo hội Phật giáo Việt Nam”)
established in 1981 in the North. Buddhist Sangha of Vietnam is the only Buddhist
association to be officially recognized by the Vietnamese government after reunifi-
cation. This was perhaps an effort by the government to place all associations in the
country (by law) under the control of the National Front—the main wing of the
Communist Party. Where the number of southern Buddhist establishments increased
during 1955–1974, their followers were likely to be loyal to the Unified Buddhist
Sangha of Vietnam. Buddhists may have remained divided after the reunification in
1975. Those who were followers prior to 1975 may have resisted official rituals by
the Buddhist Sangha of Vietnam. In addition, we acknowledge that pious followers
might have migrated during the 1975–1999, either within the country or abroad (as
refugees). This might have caused the different signs of the coefficients. However,
because the establishments remained where they were, they would have accom-
modated such correlations.

Second, the results show lower shares of boys in communes having a higher pious
ratio, as Table 4 illustrates in the second stage. Specifically, a 1% increase in the
pious ratio is associated with a 0.000197 times lower share. This is equivalent to 1.43
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fewer boys in a typical commune having 7287 people—the average population in a
commune in the census. The F-statistics and over-identification test supports the
validity of the IVs.

In addition, we note that the pious ratio has much room for growth. For example,
the pious ratio in the Buddhist community was 51.3% in the North and 13.6% in the
South, as calculated in A.9; thus, the impact of pious ratio must be significant.

Table 3 Correlations between IVs and pious ratio

All religions Buddhism

Pious ratio Pious ratio Pious ratio Pious ratio

Variables (1) (2) (3) (4)

Religious establishment density established during 1955–74

North 0.5030*** (0.0609) 0.2572*** (0.0493) 0.9222*** (0.1185) 0.6516*** (0.1079)

South −0.4944*** (0.0593) −0.3402*** (0.0499) −0.6035*** (0.1001) −0.5500*** (0.0889)

Other controls No Yes No Yes

N (Communes) 6,250 6,250 5,150 5,150

R2 0.064 0.286 0.047 0.190

All communes of Quang Tri province were excluded. Robust clustered standard errors at district level were
in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Other controls are average education of the selected
commune population and the square of that value (for (3) and (4), they are the education of Buddhists),
1950–1998 average rainfall, 1996-elevation, 1992-cropland ratio, and population density per km2

Table 4 Impact of pious ratio on the boy share

All religions Buddhism

OLS IV OLS IV

Variables Share bð Þ Share bð Þ Share bð Þ Share bð Þ
(1) (2) (3) (4)

Pious ratio −0.0005
(0.0010)

−0.0197***
(0.0052)

−0.0021**
(0.0009)

−0.0120***
(0.0042)

Other controls Yes Yes Yes Yes

N (communes) 6250 6250 5150 5150

R2 0.009 0.011

Weak identification test

Kleibergen-Paap Wald
rk F statistic

74.81 75.68

Over-identification test

P-value 0.5510 0.7755

All communes of Quang Tri province were excluded. IV approach used two-step generalized method of
moments and robust standard errors. OLS used robust clustered standard errors at district level.
***p < 0.01, **p < 0.05, *p < 0.1. Other controls are average education of the selected commune
population and the square of that value (for (3) and (4), they are the education of Buddhists), 1950–1998
average rainfall, 1996-elevation, 1992-cropland ratio, and population density per km2

Impacts of religion on sex selection in Vietnam



Third, we investigate the share of boys in the secular population of communes in
Table 5. The results show a negative association between the pious ratio (particularly
in Buddhists) and the share of boys in the secular population of the commune. Also,
the F-statistics of the first stage and the over-identification test results support the
validity of the IVs. An increase of 1% in the pious ratio would be associated with a
0.000088 lower share of boys. This would be about 0.64 boys in the secular
population of 7287 people, which is approximately 45% of the association found
among Buddhists.

5 Conclusions and discussions

We have examined whether religious households have a different share of boys
among children aged 0–4 years and whether pious households influence the share of
boys in nearby secular households. We found that religious households have a lower
share compared with secular households. A high pious ratio in a commune would
link to a lower share of boys in the commune, even among the secular population.

Our results suggest that codes of ethics may transfer both within households and
from household members to outsiders in the local community and that pious fol-
lowers, particularly Buddhists, play a role in such transmission. Specifically, the
externality via geographic proximity might explain a possible mechanism. We show
a lower share of boys among children aged 0–4 years in 1999 in religious households
compared with secular households. The results suggest that the practice of ethics
would transfer from one individual to other household members. We also find that
secular households located in geographic proximity to a religious household have a
slightly lower share of boys, with only a 0.18–0.23 error probability. In the IV
approach, pious ratio would be associated with a lower ShareðbÞ, and even ShareðbsÞ
of the secular population. Pious ratio reflects the proportion of followers who had
studied and met certain conditions or passed a code of ethics tests. Therefore, the
evidence might suggest a transfer from religious precepts to followers, from fol-
lowers to their household members, and from their households to localities. The
transfer from households to localities is made possible by social interactions, backed
by religious outreach in the community. The original data on 28,066 religious
establishments include religious charity organizations, orphanages, and organizations
supporting the disabled, homeless, and elderly.

However, we acknowledge several drawbacks, which provide directions for future
research. First, we were able to analyze only Buddhism, rather than every religion,
including the many unrecorded folk religions in Vietnam. More research must be
conducted that considers different contexts other than Vietnam. Second, the pious
ratio works only with specifications using all religions or only Buddhism.20 Should a
better proxy for religiosity become available, it will be included in our research

20 Due to differences in religious variation by region and data limitations, we can apply the IV approach to
specifications using all religions or only Buddhism. Muslim, Cao Dai, and Hoa Hao communities con-
centrate to some southern communes, which makes the IV approach impossible. Meanwhile, few Pro-
testant establishments were built in the North during the 1955–1974 period. The constructed pious ratio of
Catholics is almost 1 everywhere (see number of Catholics and pious Catholics in A.9). This is because the
questionnaire used the word “baptism” to classify Catholics.
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agenda. Finally, we had to assume only minor internal/international migration
between 1975 and 1999, in line with Miguel and Roland (2011).
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doi.org/10.1007/s11150-024-09721-w.
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Table 5 Impact of pious ratio on
the boy share of seculars

All religions Buddhism

OLS IV OLS IV

Variables ShareðbsÞ ShareðbsÞ ShareðbsÞ ShareðbsÞ
(1) (2) (3) (4)

Pious ratio −0.0027
(0.0021)

−0.0137*
(0.0078)

−0.0023**
(0.0010)

−0.0088**
(0.0044)

Other
controls

Yes Yes Yes Yes

N
(communes)

6250 6250 5150 5150

R2 0.005 0.010

Weak identification test

Kleibergen-
Paap Wald
rk F statistic

74.81 75.68

Over-identification test

P-value 0.6549 0.6233

***p < 0.01, **p < 0.05, *p < 0.1
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