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PREFACE
The 2019 Population and Housing Census (2019 Census) was conducted at 0:00 hours on
1 April 2019 per the Prime Minister’s Decision No. 772/QD-TTg dated 26 June 2018. It was
the fifth census to have been conducted in Viet Nam since its reunification in 1975. The 2019
Census collected basic population and housing data across the territory of the Socialist Republic
of Viet Nam for formulating socio-economic development policies and monitoring the progress
towards the Sustainable Development Goals (SDGs) to which the Government of Viet Nam has
committed.
Following the official results of the 2019 Census released by the General Statistics Office
(GSO) on 19 December 2019, such key issues as sex imbalances at birth, fertility, migration and
urbanization, and population ageing were further analysed to provide important evidence on
their status and policy recommendations in response to demographic and social changes for
sustainable development.
The monograph titled “Sex imbalances at birth in Viet Nam: Trends, Variations, and
Determinants”, developed using the data from the 2019 and 2009 Population and Housing
Censuses and from other sources, was a continuation to previous analyses conducted on sex
imbalances at birth in Viet Nam.
The data analysis showed that despite the high sex ratio at birth in Viet Nam, i.e., 111.5
boys per 100 girls, the previously observed surge in the sex ratio at birth appears to be levelling
off. Another finding was that compared to the natural sex ratio at birth (105 boys per 100 girls),
there were 45,900 girls, representing 6.2 per cent of the total number of girls born. The analysis
also highlighted the regional and population group differentials in the sex ratio at birth as well
as the correlation between social, economic, and demographic factors and sex imbalances at
birth in Viet Nam. It particularly helps us to better understand not only son preference and
its manifestation through reproductive behaviors, but also the spread of such practice among
different population groups.
The study, in addition, pointed out that sex imbalances are inevitable in the future even if
the sex ratio at birth were restored to normal in the next 15 years. The monograph also provides
recommendations to respond to gender-biased sex selection and sex imbalances at birth in Viet
Nam, to continue to monitor the sex ratio at birth, and continue to generate further evidence
on social changes and its impact on son preference, thus identifying factors which drive genderbiased sex selection among Vietnamese families.
GSO would like to thank the United Nations Population Fund (UNPFA) for its financial and
technical assistance extended to the 2019 Census, especially with regards to data analysis and
preparation of this publication. Our appreciation goes to the Government of Norway for partially
funding the development of this monograph. We would like to especially acknowledge Dr.
Christophe Z Guilmoto - UNFPA international consultant, demographer at the French Research
Institute for Development, Paris, (CEPED/IRD) and Ms. Valentine Becquet from the French Institute
of Demographic Studies (INED) for their dedicated effort in data analysis and development of this
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monograph. We would like to extend our sincere gratitude to colleagues from UNFPA and GSO
who provided their valuable comments during preparation and finalization of this report.
In this light, it is our pleasure to present to you this publication, which looks extensively into
the issues of sex imbalance at birth in Viet Nam - a topic of interest to policymakers, managers,
researchers, and the society as a whole. We look forward to receiving your feedback and
comments on this monograph to improve for upcoming publications by the GSO.
General Statistics Office
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Executive summary
Gender-biased sex selection (GBSS), also known as prenatal sex selection, emerged during
the 1980s as a widespread harmful practice in several Asian countries. Since the 1990s, the sex
ratio at birth (SRB) has also risen in certain areas of Eastern Europe. Viet Nam started experiencing
significant sex imbalances at birth during the first decade of the 21st century.
Viet Nam, a country in which entrenched son preference has caused substantial sex
imbalances at birth, is not isolated and shares many commonalities with other affected countries
in Asia and Eastern Europe. Most notably, the presence of strong gender bias in patrilineal
families is at the core of the emergence of GBSS. In addition, recent changes have contributed
to sex imbalances at birth: the low fertility level that may often prevent parents from naturally
having a male child, and the easy and affordable access to modern reproductive technologies
allowing prenatal sex selection. Current skewed levels of SRB will have a long-lasting effect on
Viet Nam’s population structures and will cause, in particular, the subsequent emergence of a
surplus of young males. The future sex imbalances among adults represent an entirely new social
and demographic scenario with poorly understood consequences.
This study investigates the trends in sex imbalances at birth in Viet Nam in the light of the
new 2019 census results. It follows previous studies that documented the presence of GBSS in
Viet Nam. It updates, in particular, the findings of two detailed reports, which were published in
2011 and 2016 and based on the 2009 census and the 2014 intercensal population survey (IPS),
respectively (GSO, 2011, 2016). In the absence of available birth registration statistics, the census
provides the most reliable way to examine the trends and differentials in GBSS, with a focus on
the estimation of SRB, the best indicator to detect the presence of prenatal sex selection.
The main findings fall into four distinct domains: the extent and variations of son preference;
the level of and recent trends in sex imbalances at birth; the social and regional differentials in
sex imbalances at birth; and the results of population forecasts based on different scenarios.
The analysis of census microdata leads to the examination of various indicators of son
preference, allowing a measurement of its intensity and its variations across regions or social
groups. Fertility behaviour shows that the need for a son is a crucial ingredient in reproductive
decisions. Parents without male children always display significantly higher subsequent fertility.
This is most notably visible in parents who have two or more daughters, who are twice as likely to
bear another child as parents who have at least one son. The analysis also shows that the quest
for a son through additional births is particularly strong among the more educated and better-off
groups. Maps drawn at the provincial level highlight the considerable geographical variations in
gender bias by using data on, for instance, the sex ratio of the last child, that of families without
a son and that of patrilocal residential arrangements. They suggest that son preference within
Viet Nam sharply differs by region, most probably in relation to inherited cultural differences. As
Vietnamese parents carefully adjust their fertility behaviour to their gender preference, which
is biased towards boys, it is of no surprise that the same type of gender preferences may be
expressed before the birth of children.
The births in the period 2018-2019 reported by women at the time of the census point to
an SRB of 111.5 male births per 100 female births. This corresponds to a very high level of sex
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imbalance at birth. The highest SRB currently recorded in the world stands at 114.6 in Azerbaijan.
When compared with the normal SRB (105 male births per 100 female births), the current
situation points to a deficit of 45,900 female births per year as a consequence of GBSS. This
number represents 6.2 per cent of the observed female births.
When compared with past estimates, the current SRB figures confirm the end of the rise
in birth masculinity that started around 2004. After 2010, SRB in the country attained a level of
112; since then, it has levelled off, with only minor annual fluctuations around 111-112 that are
mostly due to measurement issues. An examination of the recent trends therefore suggests that
SRB in Viet Nam has reached a plateau. The experience of other countries affected earlier by
GBSS suggests that SRB is unlikely to deteriorate any further, and this stabilization period may
be followed by an ultimate turnaround when SRB returns to normal levels. This study reports the
limited signs of such a slight decline happening in parts of the country, but measurements in the
coming years will be needed to confirm this downturn.
SRB was calculated for different regions and cultural and socioeconomic groups, to delineate
the main correlates of high or low birth masculinity in Viet Nam. Elevated SRB levels are, in
particular, associated with higher educational levels and socioeconomic status and appear
among specific ethnic groups. In contrast, lower SRB levels, at times close to the biological level
of birth masculinity, have been estimated notably among the poor, farmers/labourers of low
social status, some minority groups and the population stating a religion.
However, the main variations in levels of birth masculinity observed within the country relate
to regional differences. When estimated for each of the 63 provinces, SRB varies from 105 to 119
male births per 100 female births.1 This level of diversity indicates that parts of Viet Nam, mostly
in the south and centre of the country, have not experienced any substantial GBSS over the past
two decades, as is the case for some of its western or southern neighbours, such as Thailand, Lao
People’s Democratic Republic and Cambodia. It also shows that some northern provinces, during
the same period, have experienced a rise in SRB akin to that of China - the country most affected
by sex imbalances at birth in the world a few years ago. Regional disaggregation shows the
highest and lowest SRB levels recorded in rural areas in the Red River Delta (115) and the Central
Highlands (105), respectively. Some modest signs of downwards SRB trends may be visible in the
Red River Delta as well as in the largest cities during the past 5 years.
As fertility choices determine sex imbalances at birth, the analysis by birth order helps to
delineate the family mechanisms behind GBSS, as the decision to use sex selection emerges
gradually as children are born. Estimates show, in particular, that a relatively high SRB still
characterizes Viet Nam among first births (110). This skewed SRB of first births accounts for
no less than 30 per cent of all missing female births in Viet Nam. As expected, SRB rises further
among third and subsequent births (120). Further disaggregation shows that families without
previous sons are the most likely to resort to sex selection for their later births, with SRB levels
being close to 145 after the successive birth of two or more girls. Similar measures can reach 180
in northern regions or among the wealthiest quintile. A final regression model helps to ascertain
the respective roles of these different factors in sex imbalances at birth - birth order, gender
Estimates for provinces are derived from the sex ratio of the population below the age of 5 years and may therefore vary
from other estimates based on recent births (births that occurred in the year preceding the Census (April 2018 to the end
of March 2019).

1

14 / The Population and Housing Census 2019: SEX IMBALANCES AT BIRTH

composition, geography, and, to a lesser extent, higher education and ethnicity emerge as the
primary correlates of high SRB in 2019.
The results of different population simulations confirm that, overall, most of the future sex
imbalances in Viet Nam’s population over the next two decades are already irreversible. Even if
SRB were to fall back to an average level in the next 15 years, the imbalances caused by 15 years of
skewed SRB levels would remain. The excess of male adults aged 15-49 years will rise to 1,500,000
men by 2034 and may reach 2,500,000 if SRB fails to finally decrease. After 2040, the proportion of
excess males will represent 8 per cent of younger adults of marriageable age (20-39 years) and will
decline afterwards only if sex imbalances at birth decline very rapidly in the next 10 years.
In conclusion, the present study has confirmed the presence of considerable sex imbalances
at birth in Viet Nam that have emerged over the past 15 years. It offers a set of recommendations
related to the monitoring of trends, the understanding and elimination of son preference, and
the dissemination of findings. There is no doubt that the elevated SRB level is the direct result
of ingrained son preference in the population exacerbated by the gradual reduction in family
size. However, the rise in SRB has clearly levelled off during the past 5 years, and this may create
conditions for an ultimate decline.
Yet, with a current level of sex imbalance at birth that is now closer to the highest SRB
level observed in the world, Viet Nam remains today at a crossroads. Despite recently reaching a
plateau, the country may keep a high level of GBSS for several years when most other countries
are, in contrast, registering steady declines in their SRB. The future demographic implications
should be a concern for everyone and should call for renewed actions against the persistence
of all forms of gender bias. Although there is no “magic bullet” to stop GBSS, since a confluence
of factors causes it, we need to better understand what works against it and how parts of the
country seem to have remained immune to it, and we also need to keep monitoring the situation
in the years to come.
The monograph ends with several policy recommendations.
Monitoring gender bias and its consequences
• Support capacity-building activities to strengthen national experts on SRB analysis.
• Share census microdata to allow for further analysis of sex imbalances at birth.
• Strengthen efforts to consolidate the quality of the birth registration system in order to
make these data available for finer monitoring of trends.
• Include questions on the sex of recent births to women aged 15-49 years in other
socioeconomic surveys conducted in the future.
Understanding and eliminating GBSS
• Support research on family dynamics in relation to son preference and patriarchal practices
linked notably to co-residence, old-age support, property rights, pension benefits, inheritance,
and marriage and divorce, to develop adequate actions.
• Document the situation in areas devoid of GBSS as a way to project alternative family
dynamics that are not conducive to gender bias.
Trends, variations and determinants
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• Introduce campaigns on gender norms to reconcile family values with gender equity and
ensure that reproductive choices do not reinforce a bias towards boys in the family.
• Strengthen policy interventions to eradicate gender bias, with a focus on social groups
and regions most affected by GBSS.
• Develop monitoring and evaluation frameworks to assess past, current and future GBSS
interventions.
• Address other forms of gender discrimination, most notably in relation to land registration,
gender violence, marriage and reproductive choices, and inheritance.
Dissemination of findings
• Publicize results on the persisting sex imbalances at birth in the country and their
consequences, focusing on target groups, such as women’s or medical organizations.
• Disseminate the findings of this monograph to raise public awareness of persisting GBSS.
• Encourage transnational learning by sharing lessons drawn from Viet Nam’s experience
and persisting gaps under the global programme to prevent GBSS.
• Draw lessons from the policy experience of other countries.
• Strengthen partnerships between national organizations and related government
departments to promote international cooperation within Asia and elsewhere on research,
policymaking and dialogue on gender dynamics.
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Part I: Issues, objectives and methods
The first part of this monograph is devoted to a presentation of the objectives of the study.
It then provides an overview of the issue of sex imbalances at birth in the world. It finally gives a
detailed description of all methods used for direct and indirect estimation of son preference and
gender-biased sex selection (GBSS) in Viet Nam.
1. Research objectives
GBSS has been described by many studies carried out in various parts of Asia and Eastern
Europe. Unlike its northern neighbour China, Viet Nam has only recently been characterized by
extreme levels of birth masculinity since the first hard evidence based on the annual population
change and family planning surveys came to light (Guilmoto et al., 2009). Since then, public
authorities in Viet Nam have devoted a lot of effort to combating prenatal sex selection. One of
the dimensions of this involvement has consisted of making systematic use of existing statistical
sources to monitor the progress of sex imbalances at birth in the country.
The report starts with an overview of world trends and differentials and proposes a summary
of what is known today of the main determinants and implications of skewed sex ratio at birth
(SRB) levels. It is indeed crucial to place Viet Nam’s experience in the broader context of the
emergence of sex selection in Asia and elsewhere over the last 40 years.
The report next aims to provide a detailed review of the statistical materials made available
by the 2019 census for assessing gender bias and sex imbalances at birth. Statistical difficulties
often preclude the analysis of trends and variations in birth masculinity. The absence of birth
registration data in Viet Nam severely undermines our capacity to monitor the year-by-year
development of sex imbalances at birth and their regional variations. In this report, we examine
how various indicators can be derived from the sample data of the 2019 census to fill the gap. We
detail notably the respective advantages and limitations of these different indicators to capture
the gender logic of reproductive behaviour.
We have then applied some of the various tools available for a demographic analysis of
gender bias to the 2019 data. The first goal is to ascertain the current level of son preference
and GBSS in the country and its recent trends. The hypothesis of a recent stabilization of SRB in
Viet Nam is of particular interest. The second goal is to review the extensive regional, social and
demographic differentials in son preference and GBSS. This sheds a great deal of light on the
rationale behind gender-biased reproductive behaviour.
The last objective of this monograph is to reflect on the potential long-term consequences of
current and future sex imbalances at birth through a set of population simulations.
2. Sex imbalances at birth in the world
We introduce in this section some of the main features of prenatal sex selection. We provide
a summary of the mechanisms behind sex imbalances at birth and the current situation in the
world today.
2.1. Gender-biased sex selection
It has long been observed that the proportion of males in the world’s population is higher than
it should be if SRB and sex differentials in mortality were at a “normal” level, i.e. in the absence
of gender discrimination. Recent estimates underline the millions of women who have gone
missing, especially in China and India (Bongaarts & Guilmoto, 2015; United Nations Population
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Fund (UNFPA),, 2020). Most of this female demographic deficit has long been due to various
forms of excess female mortality. Excess female mortality refers to age-specific death rates that
can be shown to be relatively higher for girls or adult women in some countries or regions than
they are for girls or adult women elsewhere. Viet Nam’s situation is slightly different, as, in spite
of the presence of prenatal sex selection, there has never been any excess female mortality and
women still outnumber men in the overall population.
The new emerging factor behind the overall deficit of females in the world is now due to the rising
number of selective abortions of female foetuses. This new trend was first established by statisticians
during the 1990s, who looked at the census or birth registration figures coming from China, India
and South Korea. Many women had then decided to interrupt their pregnancy when they discovered
that the foetus was female. This new form of prenatal sex selection spread rapidly across the world,
and it accounts today for at least half of the current surplus of men observed in the world. Prenatal
sex selection is closely related to the appearance of amniocentesis and, later, ultrasound during the
1980s. In countries where abortion was easily accessible, a growing number of parents were able to
terminate pregnancies according to the gender of the expected babies: parents could find out the sex
of the children in advance, and some of them decided to abort female foetuses. Today, new methods
-such as foetal blood tests and the pre-implantation genetic diagnosis - allow, in theory, parents to
resort to sex selection even earlier or before the onset of the pregnancy.
The impact of prenatal selection is inevitable. Imagine, for instance, that only 1 out of 10
parents wants to terminate female pregnancies on account of gender. SRB would then jump from
105 male births per 100 female births to 111 (computed as 105/95) because of the elimination
of 5 female births (these parents would keep the male foetuses). It is relevant here to emphasize
that the action of a minority of couples (here 10 per cent) may be enough to affect SRB and
cause a long-term imbalance in affected birth cohorts. This imbalance would continue for several
decades as the affected cohorts age.
There are also more complex factors linked to family-building strategies, i.e. the specific ways in
which parents make decisions related to their successive births. In particular, many parents are often
indifferent to gender concerns about their first child, and only a minority may opt for sex selection
with their first female pregnancy. Parents are also mostly optimistic that the second birth may bring
a child of the desired sex (invariably a boy). For this reason, the sex ratio at higher parities (after the
second child) may be much higher than that of preceding births. When data can show it, the main
factor behind prenatal sex selection relates less to birth order per se and more to the actual gender
composition of the families. SRB among third births is, therefore, often skewed towards boys. These
demographic variations lay bare the gender constraints of family building in patriarchal societies.
2.2. Normal and skewed SRB
Among the human species, the proportion of male births is always higher by a few percentage
points than that of female births. The so-called natural SRB tends to fluctuate around 105 male
births per 100 female births, with lower values observed in sub-Saharan Africa and higher values
in China.2 All values above this range point to the presence of unnatural imbalances caused by
either social or measurement factors. High SRB levels almost systemically point to instances in
which daughters are eliminated before birth. The impact of prenatal sex selection is also visible
among the child population, which will, in such cases, also be skewed towards boys. However,
Chao et al. (2019) use for Viet Nam a regional baseline of 106, which is the natural SRB estimated for East Asia. We do not
use this figure, as it mostly reflects the level estimated for China.
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the sex ratio tends to decrease with age, as mortality rates are higher among males from infancy
to old age and women end up in the majority among adults.3 Migration may cause specific
imbalances in the sex ratio.
Population sex ratios are, therefore, the composite product of biological, fertility, mortality
and migration factors, and the sex ratio by age group tends to be more difficult to interpret than
SRB. An additional limitation in the study of sex ratios relates to the risks of measurement errors
due to the small size of birth or population samples. For instance, the measurement of an actual
sex ratio of 105 (males per 100 females) is associated with a 95 per cent confidence interval
ranging from 92.8 to 118.9 when computed over 1,000 births (see Table 10).
2.3. Trends and differentials in the world
This section brings together recent estimates of sex imbalances at birth. In Table 1, we can
consider the magnitude of sex imbalances at birth in some countries of the world today. It is
well known that China has long been a significant contributor to the number of missing female
births in the world. Its SRB increased in the late 1980s and reached 120 male births per 100
female births by the turn of the century (Tafuro and Guilmoto, 2020). Yet China’s SRB level has
declined over the past 15 years and has now reached a level of 112 male births per 100 female
births. Elsewhere in East Asia and South-East Asia - in Taiwan, Singapore and Hong Kong - birth
masculinity levels have risen in the past, but they have now declined and are close to normal
SRB levels. A more obvious example of a gradual return to normalcy is that of South Korea. SRB
started rising quite early in the early 1980s in this country and peaked at a level close to 115 ten
years later. However, birth masculinity decreased over the last 20 years and is now back to a
biological level close to 105.
Table 1. SRB in selected countries, most recent estimates
Country

SRBa

Period

Asia
China
Hong Kong Special Administrative Region of China

111.9
106.6

2017
2018

National Bureau of Statistics
Birth registration

India

111.6

2015-2017

Sample Registration System

Nepal
110.6
2012-2016
South Korea
105.4
2018
Singapore
106.1
2018
Taiwan, Province of China
107.0
2018
Viet Nam
111.5
2018
South Caucasus
Armenia
111.1
2018
Azerbaijan
114.6
2018
Georgia
107.9
2018
South-East Europe
Albania
108.0
2018
Kosovo
109.0
2018
Montenegro
106.7
2016-2018
a
SRB is expressed in male births per 100 female births.
Sources: National Statistical Offices and DHS (Demographic and Health Survey).

3

Source

DHS sample survey 2016
Birth registration
Birth registration
Birth registration
2019 census
Birth registration
Birth registration
Birth registration
Birth registration
Birth registration
Birth registration

See Guilmoto (2015) and United Nations Population Fund (2012) for a global overview of the issue of sex imbalances at birth.
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The second most affected country in the world is India. Since this country has by far the
highest number of annual births, its influence on world demographics and missing female births
is fundamental. Its birth masculinity has long oscillated around 110 male births per 100 female
births, and it is today estimated at 112, a level similar to that of China. One feature of interest in
the Indian scenario with respect to Viet Nam is the fact that birth masculinity varies widely across
Indian regions, ranging from 120 in the north-west to normal levels in the south or the east of
the country.
The rise in SRB has also lately been identified in parts of Eastern Europe. In the Western
Balkans, SRBs tend to be close to 109 male births per 100 female births, an unnatural yet
comparatively modest level. In the South Caucasus, SRB rose during the 1990s after the collapse
of the Soviet Union. It then stabilized and has been on the decrease. Yet Azerbaijan has emerged
as the country with the highest SRB level in the world today.
The rise in SRB is recent in Viet Nam and dates back to 2004-2006 (UNFPA, 2009; GSO, 2011).
Before that period, the level of birth masculinity was at 106-107, probably slightly higher than
average SRB (105 male births per 100 female births) because of the presence of some sex selection
in specific subpopulations. Since then, the proportion of male births has significantly increased
and has reached, following 2010 levels, estimates around 110-113 according to different sources.
It is thought that birth masculinity in Viet Nam reached a plateau a few years ago (Becquet and
Guilmoto, 2018). However, we will re-examine this hypothesis in greater detail with the help of
the findings derived from the 2019 census (see the section on trends).
2.4. Consequences
These demographic imbalances in Viet Nam and elsewhere will have a long-lasting impact
on age and sex structures. Excess male births will gradually translate into excess boys and excess
male adults. One of the most discussed social consequences of sex imbalances at birth is the
impact of excess young men on local marriage systems and the so-called marriage squeeze (i.e. a
situation in which the number of prospective grooms exceeds the number of prospective brides).
Large numbers of men will be obliged to delay or even forgo marriage if they are unable to find
a spouse.
The inevitable rise in involuntary non-marriage contradicts the patriarchal marriage system
when the highly treasured sons find themselves excluded from the marriage market for the
reason of sheer excess numbers. This phenomenon of surplus male adults has already been
observed in many parts of China and India, countries that have been affected by GBSS for more
than three decades (Kaur, 2018). The marriage squeeze affects, in particular, men with vulnerable
backgrounds: men living in remote villages, from destitute households, with no education or job
skills, in poor health, of a specific ethnicity, etc. This trend may be exacerbated by female urban
migration or by the rising age of female marriage.
The deficit of prospective brides may eventually result in increased pressure on women to
marry. It may also give rise to various forms of gender violence. Countries such as Viet Nam
have already witnessed the effect of the rising demand for brides from China or South Korea.
Population forecasts show that the imbalance among the adult population is unlikely to disappear
during the next fifty years, as most of the future adult population has already been born. This will
be examined in detail in Chapter 10.
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3. Understanding and measuring sex imbalances at birth
It has long been difficult to summarize the situation of countries affected by GBSS in view
of their geographical, political, ethnic, religious and socioeconomic diversity. However, all the
regions that have recorded a rise in their SRB share certain traits, namely a mushrooming private
healthcare sector, the dissemination of modern reproductive equipment, the persistence of son
preference and a sustained fertility decline.
3.1. The factors behind sex imbalances at birth
Our analysis relies on a simple framework and identifies three main preconditions for prenatal
sex selection to emerge in various national settings (Guilmoto, 2009). These three drivers of the
SRB imbalances can be briefly defined as:
• the presence of affordable and efficient technologies to shape the sex of the births
• the perceived need to give birth to male children and the advantages of doing so
• the implications of sustained fertility decline on parents’ reproductive strategies.
Both the first and second preconditions in this list have a strong economic flavour. They
correspond to the typical supply and demand factors, respectively. Sex selection thus depends
on the availability and acceptability of effective technologies, such as prenatal diagnosis and
pregnancy termination (supply variables). It also depends on the entrenched preference for male
over female children (demand variable). The last driver is purely demographic and proceeds
from the pressure (the so-called fertility squeeze) that fertility decline exerts on reproductive
behaviour, forcing parents to make hard choices to reach the desired gender composition.
There should be no doubt as to the most crucial driver of prenatal sex selection, i.e. the
prevailing gender preference strongly skewed towards sons (Croll, 2000). Without any such
gender bias, there is never any active sex selection, since the births of boys and girls are equally
welcome. Examples of countries in which there is no entrenched preference for children of a
particular gender abound from Brazil to Cambodia and Japan.
Although such imbalances are clearly related to gender norms favouring sons, an explanation
of the difference between son preference and its manifestation through sex selection is needed.
Son preference refers to a broad range of global gender systems that promote a higher social status
for men and favour male over female children. Son preference manifests itself through a gamut
of discriminatory behaviours against girls, such as a lack of care, neglect, shorter breastfeeding
times, poorer nutrition, inadequate schooling and lower frequencies of inoculation. As children
grow older, son preference gradually blends into new forms of gender discrimination, which
largely affect adult women in terms of education, employment, political rights and family status,
and are reinforced through various forms of gender violence within and outside the family.
Recently, son preference has become a more visible and distinct feature of gender inequality.
This is because of its appearance in new forms of sex selection, which make it a harmful practice
with a considerable demographic impact (UNFPA, 2020). Son preference per se remains a poorly
defined notion that points towards the various ways in which boys are given precedence over
girls within families, and, more broadly, within local communities and societies. The notions of
son preference, gender bias, a gender preference system and daughter aversion all relate to a
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gender-biased system of norms and practices that favour male children, even before their birth.
In the absence of any documented cases of active daughter preference having harmful effects
on boys, gender preference systems inevitably relate to son preference and result in active bias
against daughters. In addition to the difficulty of correctly defining son preference, no single set
of indicators is available to measure its intensity across social groups or regions, a limitation that
stems from the aforementioned diverse manifestations of gender bias against girls. For these
reasons, it is challenging to document social and other differentials in son preference adequately
or to monitor their trends over time.
In contrast, sex selection can be more narrowly described as son preference implemented
through deliberate demographic behaviour. The selective prenatal elimination of female foetuses
and the excess mortality of young girls due to neglect are two distinct mechanisms that reduce the
ratio of girls through selective abortion or mortality. Even though the terms used to define them
may vary, these two elements are generally identified as prenatal and postnatal sex selection.
More recently, GBSS has come to refer to the prenatal phase of sex selection and is regarded
as a distinctly harmful practice, in that it transforms a loose preference for boys over girls into
deliberate prevention of female births (UNFPA, 2020). This form of gender discrimination is very
effective, as it leads to the elimination of female foetuses in sex-selective abortions. Postnatal
discrimination of girls, and its apparent impact on female mortality in childhood, represents an
equally malignant outcome of skewed gender preferences. It is more the result of a multitude
of micro-discriminatory behaviours that are implemented passively in families - for example the
unequal distribution of food or access to health care.
3.2. The Vietnamese context of son preference
Son preference has a long history in Viet Nam, even if the reasons for this preference
may vary within the family, the community and society. In a patrilineal system in which the
development of the family follows the male line from fathers to sons, sons hold a central
position in the household and ensure the perpetuation of the lineage (Bélanger, 2002; Khuât,
2009; UNFPA, 2011). In general, the presence of a gender valuation system in which boys are
favoured over girls, as in Viet Nam, can be related to different social, cultural, religious or
economic motives. This is also part of a set of gender norms that strengthen the family honour
associated with the birth of sons. Some of sons’ responsibilities were reinforced after the Dôi
Moi period, which witnessed a resurgence of family-centred traditions (Luong, 2003; Werner,
2009). Although daughters often support their parents financially, they do not have the same
symbolic role as sons do (Rydström, 2003). This clear gender bias stems, to a large extent, from
the prevalence of a patrilineal system based on the male progeny, and therefore on the idea
that only sons may perpetuate the family, worship ancestors, inherit the family property (land,
house or business) and co-reside with their parents after marriage (Becquet and Luu, 2017;
Den Boer and Hudson, 2017).
In recent decades, the average number of children per woman has dropped in the country,
and fertility is currently stable and very close to the replacement level. This implies that, with
a normal SRB of 105, 22 per cent of couples with two children will end up with only daughters.
Although couples could achieve their gendered reproductive objectives earlier simply by having
more children, this option is less and less favoured because of the social, economic and, at
times, political pressures to limit childbearing. Population policies notably discourage parents
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from having three children or more. However, rising educational costs and other constraints in a
modernizing society also act as a brake on bearing more children (Scornet, 2009).
It may be added that there was no sex selection in the past in Viet Nam: notably no
trace of selective infanticide or excess female mortality, as found in many other patriarchal
countries. However, the process of transition to a market economy initiated by the Vietnamese
government during the past three decades has entirely transformed the supply of medical care.
The mushrooming of private health centres, which are closely following the demand for new
technology, such as ultrasonography, is a good illustration. The spread of ultrasound tests has
wiped out traditional methods to influence the sex of the foetus based on the calendar or diet
(Becquet, 2019). Modern and more and more affordable technologies have emerged across
the country and are no longer reserved for the most prosperous families (Gammeltoft, 2014;
Gammeltoft and Nguyên, 2007). Women often perform numerous ultrasound tests during their
pregnancy, not only to monitor the proper growth of the foetus but also to confirm its gender.
Finally, let us note that, for a long time, Viet Nam has enjoyed a liberal policy on pregnancy
termination - it was introduced as early as the 1950s in the north of the country and 20 years later
in the rest of the country (Bélanger and Khuât, 2009; Wolf et al., 2010). Abortion is often seen as
a means of birth control and is readily available in both government hospitals and private clinics.
Pregnancy terminations are routine medical procedures, and there is no way for practitioners to
verify whether birth terminations are intended for avoiding unwanted births or female births in
particular. Although the law prohibits doctors from divulging the sex of the child to be born, surveys
have shown that the majority of mothers were able to learn the sex of their unborn child before
birth. With the availability of necessary technologies (i.e. abortion and ultrasound), the demand for
prenatal diagnosis is strong and easily met by private doctors. This has led Vietnamese families to
exercise rigorous fertility control over the number and gender of their offspring.
4. Methodology
This study aims to provide a quantitative assessment of variations in sex imbalances at birth
and recent trends in Viet Nam. It is based on an in-depth exploration of a unique dataset drawn
from the 2019 census sample data. We review in this section both the nature of the census
datasets and the methods used to analyse them.
As stated before, most of our analysis relies on the study of SRB trends and differentials, i.e.
the ratio of male to female births. When civil registration exists, its statistics provide regular figures
of births in each region by month or year. It is, therefore, easy to monitor SRB and to describe
the extent of regional variations. Birth registration consequently remains the gold standard for
the measurement of sex imbalances at birth. However, series based on birth registration are not
available in Viet Nam, and the census figures therefore become the primary source to appraise
the situation. The census was not originally devised to replace birth registration and is only an
indirect source to measure SRB. Yet detailed contents of the census questionnaire also allow the
computation of indicators that are not available through general birth statistics, such as genderbiased fertility behaviours and SRB by gender composition of previous children.
In this section, we will briefly describe the original information contained in the census as
well as the different methods employed to turn census data into indicators of son preference and
GBSS. A more detailed treatment of methodological procedures and issues can be found in the
three appendices at the end of this study.
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4.1. Data source
The Viet Nam General Statistics Office (GSO) conducted the latest Census of Population and
Housing in April 2019. It followed a series of decennial censuses conducted in Viet Nam, notably
the 2009 census, which led to the identification of the sex imbalances at birth across the country.
In the 2019 census, basic demographic characteristics were collected for the entire population
in the census short form, whereas a census long form included more detailed characteristics
for a 9 per cent sample of the total households. The 2019 census includes an individual and a
household questionnaire. The first part of the questionnaire gathers standard variables such as
age, sex, migratory status, education, ethnicity, religion, occupation and employment sectors,
as well as more complex variables pertaining to women’s fertility. The second part of the
questionnaire relates to dwellings and individual households. It includes housing characteristics
(date of construction, facilities, ownership, household goods, etc.).
This study used data from the sample and non-sample parts. It is crucial to distinguish, at this
juncture, between the sample parts and non-sample parts of the census. The non-sample part
refers to the entire population. It relies on a shorter questionnaire that includes a few questions
of interest to the analysis of sex ratio variations, most notably the age and sex of the population.
The age and sex distribution has already been published and is available at the province level for
urban and rural areas separately.
More complex and detailed questions on fertility, education or employment are found only in
the long questionnaire and are therefore available only for the microdata drawn from the census
sample. These microdata allow statisticians to explore and model demographic features in detail.
However, they may also be limited in their use by the size of the sample. This is especially true
when the analysis focuses on subpopulations of limited size (see variability section). Consequently,
some disaggregated analyses may be unfeasible or unreliable, as they refer to a sample of people
or births that is simply too small for meaningful statistical computations.
4.2. Variables and indicators used in the analysis
We have made use of several individual and household variables to develop the indicators
used in this study for measuring son preference and sex selection behaviour. The basic variables
used are standard demographic indicators (in relation to the household head, age, sex, marital
status, etc.), regional and social indicators (province, rural/urban, religion, ethnicity, etc.) and the
index synthesizing the socioeconomic status of the household.
Several indicators relate to women’s fertility history and focus on their past births (with details
on date and gender). They are used to assess the extent of past and recent fertility behaviour, as
well as its gender composition. The appendix provides a more detailed presentation of available
variables and the methodology used.
4.2.1. Son preference
There is no perfect way to measure the presence and intensity of son preference. However,
there is frequent confusion between son preference (the cause) and sex selection (the effect)
when, in many cases, the presence of son preference does not automatically translate into
prenatal sex selection in the absence of other necessary preconditions of GBSS, such as fertility
decline and access to technology.
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Several fertility-based indicators provide an indirect assessment of the strength of gender
bias. Here, we will use the fertility behaviour of parents with or without male progeny as an
indicator of the gender preference system. Similarly, we will examine the sex ratio of the last
birth (SRLB), which reflects whether or not sons are more often the last child in the family.
Some of these indicators are based on family reconstruction. This procedure allows us to
identify the ranking of all children in the family as well as the gender composition of their older
siblings. As the census provides a listing of all household members by family position detailed in
several family categories (head, spouse, children, etc.), we were able to reconstruct the family
and identify siblings (who are either children or grandchildren of the head of the household;
Guilmoto, 2017). The resulting variables were computed over this child subsample: parity, gender
composition (only boys, mixed composition or only girls) and subsequent fertility. More details of
the methodology used are given in the appendix.
This allowed us, in particular, to calculate parity progression ratios (PPRs) (the probability of
having another child at a given parity level) and SRB by parity and previous gender composition.
These indicators capture the logic of fertility behaviour: whether or not to have children after,
say, two surviving sons (parity progression), and whether or not SRB is affected by the number
and gender of previous births.
Other indicators of son preference were also used. One relates to the fact that parents often
stop childbearing after the birth of a son. This is SRLB, which tends to be heavily biased towards
sons. We decided to compute SRLB on women aged 45 years and over, women aged 40 years
and over with no births in the previous 5 years, and women aged 35 years and over with previous
children but not married any more.
Another indicator of sex preference focuses on “girl-only families”, i.e. families with apparently
completed fertility but with no son. Such families tend to be less numerous in the patriarchal
environment in which parents strive for at least one son. We compared their distribution with
a random distribution of children by sex to highlight the relative absence of girl-only families in
areas with staunch son preference.
We also examined the frequency of patrilocality, i.e. the cohabitation of parents with one
married son and his own family. Patrilocality is a strong indicator of other patriarchal features.
The census data allowed for a simple examination of the extent of patrilocality by looking at the
sex of all married couples living with their parents.
4.2.2. SRB
There are several potential sources for estimating the sex ratio of previous births using the
2019 census variables: birth history variables, which were described earlier (available only for the
census sample), and sex and age distribution (available only from tables that have already been
published).
The birth history variable has several limitations: it refers only to recent births and cannot
be used for earlier births because of potential bias. In addition, this variable is available only for
the sampled women, the number of whom may be small in some provinces and social groups.
The other variable is the actual sex ratio of the population classified by age, a reflection of
SRB levels. However, it is also affected by mortality, more precisely the sex ratio of mortality.
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The computation of SRB based on the population sex ratio therefore requires a systematic
corrective adjustment, based on the latest World Health Organization (WHO) life tables for Viet
Nam for 2016. As a result, the estimated SRB level is always slightly higher than the sex ratio of
the surviving children because of higher male mortality.
There is no specific benchmark for accurately computing sex ratios. Nevertheless, this is why
we mostly focus, in this report, on figures drawn from the child population aged 0-4 years: the
sample is five times larger than that of recent births, and the 95 per cent confidence interval is
more than twice as small.
4.3. Missing female births
Missing female births are computed by comparing observed and expected SRB levels
(Guilmoto et al., 2020). Expected SRB is natural SRB of 105 male births per 100 female births.
Any shortfall in female births - the gap between the expected number and the observed number
of female births - can be interpreted as the number of missing female births caused by prenatal
sex selection. This measure of missing female births is easy to interpret, as this absolute number
corresponds to the actual deficit of female births. It can also be disaggregated by region or by
any other social characteristic.
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Part II: Findings
The second part of this monograph presents the main findings of the demographic, mapping
and statistical analysis of census data related to sex imbalances at birth. It starts with an analysis of
son preference, which lies at the core of GBSS in Viet Nam, and applies various indirect indicators
to assess the strength of son preference in the country. The next sections are devoted to a
detailed presentation of the variations observed in sex imbalances at birth across the country,
using demographic and socioeconomic variables to disaggregate the national estimates. A final
section is also devoted to a set of population forecasts based on various scenarios of SRB change
in the future.
5. Son preference in Viet Nam
Son preference and gender bias are pervasive dimensions of Viet Nam’s demography. Yet
GBSS, as illustrated by sex imbalances at birth, is only a consequence of son preference and
tends to be affected by other factors, such as fertility levels. In this section, we will start our
examination with son preference per se and try, in particular, to evaluate its intensity, which
particularly varies among social groups classified by region or socioeconomic status. As indicated
earlier, son preference (or gender bias) is a relatively complex notion that no single indicator
adequately encapsulates. For this reason, we will use various indirect measures of the relative
strength of son preference across the country.
The first subsection aims to identify the potential impact of gender preferences on fertility
behaviours in Viet Nam. The indicator used consists of the probability of a couple having another
child according to the sex of their previous children, which corresponds to what demographers
call PPR (see the previous section). Son preference will cause parents with no son to display
higher fertility rates than those of parents who already have a son.
The second indicator used in this analysis is SRLB. In cases of son preference, couples prefer
to stop childbearing after the birth of a son. If this occurs, SRLB can deviate from 105, even when
overall SRB fluctuates around the natural level of 105. In Viet Nam, GBSS tends to exacerbate
the imbalance of SRLB. The next indicator presented examines the sex of siblings within families.
It focuses on the frequency of girl-only families - an unwanted outcome in the context of son
preference.
The final indicator used in this analysis - patrilocality - does not relate to fertility behaviour
at all. It is a more anthropological indicator of residential patterns. Based on the frequent
cohabitation of parents with their married children, this indicator measures the strength of
patrilocality across the country.
5.1. Fertility progression by parity and gender composition
Our analysis centres on the gender motive driving fertility. For this reason, we ignore absolute
variations in fertility behaviour that determine the overall level of total fertility rates. We focus
instead on variations linked to gender bias. As explained in the methodology section, we are
using fertility progression at various parity levels to see how far the gender composition has any
impact. In a gender-indifferent environment, the decision to have another child should be the
same across the population, irrespective of the presence of sons or daughters that have already
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been born in the family. However, in this analysis, we will show how the reproductive behaviour
of parents in Viet Nam differs according to the presence or absence of previously born sons.
In Figures 1 and 2, the fertility behaviour of parents with only boys appears in blue, whereas
that of parents with only girls is in red. Figure 1 tracks the fertility progression from the first to
the second child over the 10 years following the birth of the first child. A majority of couples will
indeed progress to parity 2, since 78 per cent of them will have a second child within 10 years
after the first birth.
Yet our computations show that there is a small but significant difference between the
parents of a boy and those of a girl.4 Parents with a first-born daughter seem to be quicker to
produce a second child. Moreover, the PPR is higher for parents of a girl (79.6 per cent versus
76 per cent). Although moderate, this gap of 3 percentage points in favour of sonless parents is
statistically significant (at 1 per cent). It demonstrates that it is slightly more common for parents
to stop at one child after the birth of a son than after the birth of a daughter.5
Figure 1: Probability of having a second child according to previous gender composition at
parity 1, 2009-2019

A vast majority of Vietnamese couples will, however, try to have a second child, regardless
of the sex of the first child. Nevertheless, keeping in mind that the crucial fertility decision in Viet
Nam is whether or not to go for a third child, the gender variation in reproductive behaviour
becomes far more pronounced when we move to subsequent births. In Figure 2, we have
reproduced the same calculations after the birth of two or more children, distinguishing between
parents with only sons, parents with only daughters and parents with sons and daughters (mixedgender composition, in green). PPR computed at parity 2+ (parity 2 and higher) indicates that
the probability of having an additional child after at least two children is no more than 29.6 per
cent, according to the 2019 census. This corresponds to an overall total fertility rate (TFR) in the
4

The log-rank test is used in this section to establish the statistical significance of variations in PPR.

5

Another way to put it is to say that 24 per cent of parents of a son will not have an additional child.
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country that is close to the replacement level (2.1 children per woman).
However, fertility progression to parity 2+ is distinctly higher among parents without a boy.
Their probability of having an extra child reaches 48 per cent after 10 years, which is twice as high
as that among parents with only sons (22 per cent). Parity progression is 23 per cent for parents
with mixed offspring. Sonless parents are thus twice as likely to produce a third child as the rest
of the population with two children and more.
Figure 2: Probability of having an additional child according to previous gender composition
at parity 2+, 2009-2019

The gap in the proportion of parents having a third or later child according to the gender
composition of their offspring is revealing. The primary objective appears to be having at least
one son, resulting in a distinctly higher fertility progression among sonless families. We could say
that, in the best gender configuration possible, i.e. when they have at least one son, about 76
per cent would stop childbearing at parity 2+. However, this percentage declines dramatically by
24 percentage points to 52 per cent when parents do not have a son. This suggests that about
32 per cent (24 out of 76) of parents in Viet Nam attach importance to the presence of a son in
their offspring and are ready to have an additional child only for this reason. In other words, the
reproductive behaviour of Vietnamese parents reveals a distinct need for a son.
In addition, this figure shows that parents without a girl (i.e. with only sons) have lower
fertility than parents with a mixed-gender composition. Only 23 per cent of parents will have
one more child after having children of each sex, but the lowest progression is in families that
have only boys (22 per cent). The difference is only 1.3 percentage points, but it represents a
statistically significant fertility increase of 5 per cent (see Table 2). This means that, although
parents tend to continue childbearing to ensure the birth of a son, the same principle does not
hold true for daughters. The absence of a daughter in the family does not appear to have any
influence on the subsequent probability of having another child. In other words, parents are
willing to ensure the birth of several sons but do not appear to care about having at least one
daughter among their children.
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Before going further, it needs to be underlined that gender bias in fertility behaviour has
no impact whatsoever on overall SRB. In the absence of deliberate prenatal sex selection, the
decision to have or not have additional children has no bearing on the distribution of male and
female births, which remains purely random. The only impact of gender bias in fertility behaviour
is the fact that families with girls will be larger (as parents strive to have a son) and that sons tend
to be younger than daughters (as sons are often the last to be born in the family).
5.2. Variations in parity progression
In this part, we will concentrate on fertility at parity 2+ to examine the difference in fertility
behaviour caused by the absence of an earlier male birth. There is no straightforward method to
compare results across social groups, because fertility levels are themselves extremely diverse
in the country. As a result, PPRs vary in parallel, and all the progression ratios - irrespective
of the parity and gender composition - are directly influenced by the overall fertility level. To
compare the impact of the absence of a male child, we will simply compute the ratio of the
fertility progression of parents with only girls and only boys (“ratio G/B”) and the ratio of parents
with mixed-gender compositions and only boys (“ratio M/B”) over the 10 years before the 2019
census. These ratios measure the “excess fertility” due to the absence of sons and the most
widespread gender composition, i.e. mixed, which are both measured by reference to families
with only sons (G/B and M/B, respectively).
Table 2 highlights some of the differences observed across the country. For each region,
we have also identified the preferred gender composition, i.e. the gender composition with the
subsequent lowest fertility (two sons in the case of the entire country). We have also added the
number of observations used in these computations.
Table 2. Proportion of parents having a third child and more according to the gender composition
of previous children, geographical characteristics (Kaplan-Meier estimates), 2009-2019
Sex composition of siblingsa

Geographical
characteristics

Only boys

Mixed

Only girls

Ratio G/
Bb

Ratio M/
Observations
Bc

Preferred gender
composition

Viet Nam

21.8%

23.1%a

47.8%a

2.19

1.06

712,229

2 B+

Urban areas

16.2%

16.4%

34.6%

Rural areas

24.4%

25.8%

Northern Midlands
and Mountains areas.

19.2%

Red River Delta

2.14

1.01

172,436

At least 1 B

a

53.4%

2.19

1.06

539,793

2 B+

24.0%a

58.0%a

3.03

1.25

146,365

2 B+

18.1%

24.0%a

59.5%a

3.29

1.33

158,724

2 B+

North Central and
Central coastal areas

26.3%

26.5%

51.5%a

1.96

1.01

173,035

At least 1 B

Central Highlands

37.9%a

34.7%

53.6%a

1.41

0.92

71,946

Mixed

South-East

19.9%

a

16.9%

a

30.1%

1.51

0.85

68,411

Mixed

Mekong River Delta

17.8%a

13.3%

25.1%a

1.40

0.75

93,748

Mixed

a

a

Notes: Children aged 0 to 10 years.
a
Difference from the lowest PPR is significant at the 5 per cent level (not significant otherwise)
b
Parity progression ratio when children are only girls/parity progression ratio when children are only boys.
c
Parity progression ratio when the gender composition of children is mixed/parity progression ratio when
children are only boys.
Source: Authors’ calculation based on the sample of the 2019 census.
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For instance, in urban areas, the absence of a son results in a progression ratio that is 2.14
times greater than that of families with only sons, and the ratio is quite similar in rural areas
(2.19). However, the difference lies in the preference for mixed composition. In urban areas,
the relative difference between mixed-gender composition and families with only sons is not
statistically significant. In contrast, this difference is significant in rural areas. In other words, the
preferred gender composition in rural areas of Viet Nam is to have only sons, whereas parents in
urban areas desire to have at least one son, irrespective of the sex of their other children.
Looking at the different regions of Viet Nam, our estimates show that son preference
is everywhere. The probability of having an additional child after two or more children is
systematically higher in the absence of a male child. The table 2 also shows the wide range of
variations across the country as the intensity of son preference appears to vary across regions.
The ratio G/B is very high in both northern regions: sonless parents are more than three times
more likely to have an additional child than parents with only sons. However, this ratio declines
to around 1.5 in the central region and even below 1.5 in the three southern regions; the absence
of a male child appears less likely to affect the probability of an additional birth in those three
regions.
Figure 3: Ratios of fertility progression of parents with only girls, only boys and mixed-gender
compositions in the six Vietnamese regions, 2009-2019

We also notice that the ratio M/B is below 1 in the south; this means that subsequent fertility
is at the lowest when parents have both a son and a daughter and appear, therefore, to favour
a mixed-gender composition. In contrast, parents in northern regions prefer to have only sons.
Figure 3 sums up the regional results of Table 2 and highlights the distinct north-south gradient
of son preference.
Table 3 replicates the previous table’s calculations. It displays gender variations in fertility
progression according to a different set of characteristics (household characteristics): religion,
ethnicity (10 biggest ethnic groups in Viet Nam), type of household, highest education level
reached by any member of the household and socioeconomic status.
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Table 3. Proportion of parents having a third child and more according to the gender composition
of previous children, household characteristics (Kaplan-Meier estimates), 2009-2019
Household
characteristics

Sex composition of siblingsa

Ratio G/ Ratio M/
Observations
Bb
Bc

Preferred
gender
composition

Only
boys

Mixed

Only
girls

Religion

38.5%a

34.9%

47.1%a

1.22

0.91

94,991

Mixed

No religion

19.4%

21.2%

47.9%

2.47

1.09

617,238

2 B+

Kinh

19.9%

21.3%

45.9%

2.30

1.07

523,494

2 B+

Tay

9.9%

a
a

a
a

9.5%

40.2%

4.07

0.96

18,221

At least 1 B

Thai

a

12.9%

10.5%

a

58.0%

4.50

0.81

21,321

Mixed

Hoa

24.5%a

16.8%

35.6%a

1.45

0.69

3,276

Mixed

Khmer

26.5%a

20.7%

31.1%a

1.17

0.78

8,514

Mixed

Muong

11.6%

10.9%

43.8%

3.77

0.94

14,115

At least 1 B

Nung

10.1%

a

12.4%

58.0%

5.71

1.23

11,627

2 B+

Mong

55.5%

a

53.3%

90.9%

1.64

0.96

38,954

Mixed

Dao

16.5%

a

19.9%

64.1%

3.90

1.21

12,652

2 B+

Gia Rai

66.6%

a

47.0%

a

54.7%

0.82

0.71

8,916

Mixed

Complex household

19.6%

22.0%a

48.8%a

2.49

1.12

170,306

2 B+

Nuclear household

22.4%

23.4%a

47.5%a

2.12

1.05

541,923

2 B+

Never attended school

35.8%

36.0%

62.1%

1.73

1.01

9,648

At least 1 B

Primary

24.3%

26.2%

49.2%

2.03

1.08

358.38

2 B+

Lower secondary

21.5%

24.9%

50.7%

2.36

1.16

210,968

2 B+

Higher secondary

12.0%

13.2%

a

37.7%

3.14

1.10

73,684

2 B+

College/university and higher

7.4%a

6.7%

22.8%a

3.09

0.91

12,924

Mixed

Poorest

30.8%

30.4%

52.9%a

1.72

0.99

216,051

At least 1 B

Poor

a

23.1%

22.2%

46.1%

2.00

0.96

122,657

Mixed

Middle

20.9%

21.3%

46.4%

2.22

1.02

121,942

At least 1 B

Rich

18.7%

21.4%

47.9%

2.56

1.14

126,388

2 B+

Richest

15.9%

18.9%

44.9%

2.82

1.19

125,191

2 B+

d

a

a
a
a

a
a

a
a
a
a

a
a
a

a
a
a
a

Notes: Children aged 0 to 10 years.
Difference from the lowest PPR is significant at the 5 per cent level (not significant otherwise).
b
Parity progression ratio when children are only girls/parity progression ratio when children are only boys.
c
Parity progression ratio when the gender composition of children is mixed/parity progression ratio when
children are only boys.
d
This variable refers to the highest education level reached by any member of the household (for example,
“primary” category refers to people reaching any grade of the primary school from 1 to 5. Other categories are
designed in the same way)
Source: Authors’ calculation based on the sample of the 2019 census.
a

The first results indicate that non-religious households, which represent a large majority of
Viet Nam’s population, display pronounced son preference - the preferred gender composition
is to have only sons - whereas religious households favour mixed-gender composition. The
comparison across ethnic groups highlights significant variations. The strong attraction towards
sons observed among Kinh people was expected in view of their weight in the population. However,
son preference is also salient among Nung and Dao people, who prefer to have only sons rather
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than have even one daughter. Muong and Tay households also show a strong preference for at
least one boy but are somewhat indifferent about the presence of a girl.
Thai people display a more complex set of gender preferences. Parents strongly favour sons
over daughters, and the absence of a son among older children results in a progression ratio that
is 4.5 times greater than that of families with daughters only. However, there are also signs of
mixed-gender composition. Thai parents with children of both sexes are indeed less likely to have
an additional child than parents with sons only.
Other ethnic groups (Hoa, Khmer, Mong and Gia Rai) also favour mixed-gender composition.
The last ethnic group listed is probably the most distinctive. With a ratio G/B at 0.82, Gia Rai
parents appear to actually favour girls over boys. This behaviour can be related to patterns of a
matrilineal system in this population and the corresponding need to have daughters.
The composition of the household - complex (with three co-residing generations) or
nuclear - does not appear to have much influence: son preference is very strong in both cases.
The socioeconomic gradient is also visible, as higher education and higher living standards
are associated with a stronger relative desire for sons. In fact, the ratio G/B is above 3 among
households with a member who reached higher secondary level or university. However,
households with the most educated members show two types of behaviours. Some parents
clearly favour sons over daughters (ratio G/B is 3.09), whereas others prefer to have children
of both sexes (ratio M/B is 0.91). Overall, though, those households display the lowest fertility
progression: in the best gender configuration possible (only sons or mixed-gender composition),
only 7 per cent of parents have an additional child.
The socioeconomic gradient of fertility preferences also stands out when we use the
economic quintiles. The indicators of relative son preference increase regularly as one moves up
the economic scale from the poorest to the richest households. Figure 4 shows, in particular, that
the impact of the absence of a son increases in a linear way as we move from the poorest to the
richest households. No desire for girls emerges as education levels increase.
Figure 4: Ratios of fertility progression of parents with only girls, only boys and mixed-gender
compositions according to their socioeconomic status, 2009-2019
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These different features of the gender bias in fertility behaviours point to the overlap of
several correlates, from geographical to cultural and socioeconomic. On the one hand, the need
for sons is at its greatest in northern regions, in rural areas, among the most educated and in
the richest households. This contrasts with clearly attenuated levels of son preference found
in southern regions, in urban areas, among the less educated and in poorer households. This
geographical and socioeconomic gradient shows the complexity of son preference in Viet Nam.
The urban-rural variation appears counterintuitive compared with other features. However, it
is plausible that rich families in rural areas of North Viet Nam attach greater importance to the
continuation of their (patrilineal) family line than poorer families in the south (Haines, 2006;
Guilmoto, 2012). On the other hand, beyond economic considerations, the clustering of the
highest levels of son preference in specific sociocultural groups - whether characterized by
ethnicity or religion - signals the deeply rooted nature of gender institutions in local communities.
5.3. SRLB
Apart from fertility progressions according to the gender composition of previous children,
another indicator of gender preference in fertility behaviour is SRLB. As stated earlier, in contexts
in which son preference prevails, couples tend to cease to bear children after the birth of a son.
This so-called stopping behaviour or stopping rule translates into a deviation from the 105 norm
when considering SRLB, a deviation exacerbated by GBSS at higher parities in Viet Nam.
We calculated the mean SRLB for each Vietnamese province, based on the last births of
645,000 women (see subsection 4.2.1 for details on this computation), and used the results to
generate Map 1 to examine regional variations. The map shows the variations in the intensity of
son preference, using darker blue tones for stronger SRLB levels. SRLB at provincial level ranges
from 109 to 219 boys for 100 girls.
As seen with PPR, there is a clear north-south divide. The highest SRLBs emerge in the
two northern regions. Bac Ninh province (Red River Delta region) displays an SRLB above 204
boys for 100 girls, whereas Vinh Phuc and Hung Yen in the same region, as well as Bac Giang in
the Northern Midlands and Mountains region, record an SRLB between 188 and 204. In other
words, in these provinces, there are about twice as many boys as girls when considering the
last child of women who have completed their fertility. This is a very strong indicator of gender
bias, demonstrating that couples tend to stop childbearing after giving birth to a son. Except for
Bac Kan province, all other provinces of the two northern regions show an SRLB ranging from
140 to 172 - this is also the case for several provinces in the Central Coast region and Dak Nong
province in the Central Highlands. In contrast, SRLB in southern Viet Nam remains skewed, but
the imbalance is comparatively moderate; SRLB ranges only from 109 to 140.
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Map 1. SRLB, 2019 census

Notes: Based on the sex of the last child (census sample).
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5.4. Girl-only families
Another indicator we used to measure the strength of gender preferences in fertility is the
proportion of girl-only families in each Vietnamese province. In a context in which there is a
fertility level of two children per woman and no son preference, the natural proportion of girlonly families (i.e. two girls among the two children) should be close to 25 per cent since only a
quarter of two-child families have two daughters. According to the fertility level of Viet Nam, this
proportion should be 21.4 per cent, but it is actually 18.7 per cent. This shows that many parents
will try to avoid remaining without sons, either by having another child, as shown earlier, or by
manipulating SRB as documented in the next sections.
For each province, we compared the observed and expected distributions of girlonly families by calculating the ratio of their observed and expected proportions. This ratio
should be close to 1 in the absence of any son preference (see subsection 4.2.1 for details
on this indicator). Map 2shows the relative frequency of girl-only families for each province
by computing the different ratios. Once again, there is a clear north-south variation. In the
two northern regions and in the northern provinces of the Central Coast region, the ratio is
well below 1 (dark blue). In Bac Ninh and Vinh Phuc, the ratio lies between 0.39 and 0.51,
which means that the observed proportion of girl-only families is more than twice as small as
the expected proportion - a clear consequence of son-targeting strategies such as GBSS and
“stopping behaviour”. In Hung Yen, Bac Giang and also Hai Duong, the ratio ranges from 0.51
to 0.62, also illustrating the relative rarity of girl-only families.
All provinces of central Viet Nam have a ratio below 1. Yet the imbalance is comparatively
moderate in this part of the country, with ratios mostly ranging from 0.84 to 0.95. In some
provinces of the Central Highlands, the southern provinces of the Central Coast region, most
provinces of the South-East region and the Mekong River Delta, the ratio is almost normal
(i.e. around 1), ranging from 0.96 to 1.07. Interestingly, the ratio is even imbalanced in favour
of girls (above 1.07) in five southern provinces shown in red on the map: Kon Tum (Central
Highlands), Ninh Thuan (Central Coast), a province well known for its important matrilineal
Cham population, Soc Trang, Tra Vinh and Ben Tre (Mekong River Delta). Those five provinces
attest that some girl-targeting strategies may exist in relation to the fertility behaviours of
Vietnamese couples in certain areas, although these strategies do not include active GBSS, as
we will see in the sections below.
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Map 2. Ratio of girl-only families, 2019 census

Notes: Ratio of the observed and expected distributions of families with no male children
(census sample).
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5.5. Patrilocality
The final indicator used here relates to residential arrangements. Intergenerational
cohabitation is very common in Viet Nam, in particular immediately after the marriage of children.
There are many reasons for this feature. Some relate to the strength of the large family model in
Asia inherited from previous generations. There are other, more practical reasons, such as joint
work by parents and children (in agriculture or in business), the cost of housing (especially in
urban areas) and mutual support (care of young children and the elderly).
Map 3. Proportion of males among married children co-residing with their parents, 2019 census

Notes: Based on married children of the household head who are below 40 years (census sample).
Reading: 0.44 means that males account for 44 per cent of married children co-residing with their
parents.
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In theory, children living with their parents after marriage may be of both genders. In countries
such as Cambodia and Indonesia, daughters or sons, along with their respective spouses, may stay
for a period of time in their parents’ house after marriage. This corresponds to a bilateral kinship
system, in which sons and daughters play a symmetrical role in the family. However, in Viet Nam,
the sex of the married children co-residing with their parents is not accidental. It follows strict
patrilocal kinship prescriptions, to the extent that co-residence with the parents of one’s wife is
strongly frowned upon in most parts of the country. As a result, married children co-residing with
their parents are usually sons, along with their wives and young children. Patrilocal systems are
very common in South and East Asia, as well as parts of Eastern Europe. In contrast, uxorilocal
systems (when newly married couples tend to live with the wife’s family) are less common and
found only in a few populations.
As detailed in the methodology section, we may simply measure the distribution by gender
of all married couples living with their parents in each province. The proportions of males among
co-residing married children close to 50 per cent correspond to bilateral residential arrangements.
In more patrilocal areas, the proportions may be far larger.
Map 3displays the variations in patrilocality for Viet Nam’s 63 provinces. It displays
pronounced regional variations and reproduces once again the north-south divide observed
earlier. In northern provinces, more than 80 per cent of co-residing married children are indeed
the sons of the head of the household. This is typical of a strict patrilocal society in which the
family traditionally relies on the male progeny. Cohabitation with married daughters is rare and
of a short duration.
However, the map also shows that this proportion decreases as we move southwards. In
the South-East and Mekong Delta regions, the presence of married daughters in the household
is far more common, representing about one third of all cases of intergenerational cohabitation.
This is true of both urban areas (such as in Ho Chi Minh City) and the countryside (Mekong River
Delta), in which patriarchal norms are more flexible and allow more gender equality within the
family. Interestingly, there are even two provinces in which daughters are in the majority among
co-residing married children.
This map of kinship patterns is not surprising (Haines, 2006). This geography of patrilocality
corresponds with that of previous indicators of son preference in such girl-only families or SRLB.
These regional variations are crucial to understanding the rationale and the dynamics of gender
bias in the country. In fact, the next sections will also show that these different maps of gender
bias match that of skewed SRB in Viet Nam, with son preference closely associated with skewed
levels of SRB.
6. Sex imbalances at birth in Viet Nam
This section provides an overview of the current level of sex imbalance at birth in the country,
based on various indicators and methods. It also puts the most recent estimates derived from the
census results in perspective by comparing them with previously available estimates.
6.1. Estimation of recent SRB levels
SRB can be computed through different methods, as explained in the previous methodological
section. The SRB estimates are based either directly on women’s recent birth history or on the
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age and sex distribution of the population of the census sample or the entire population. These
different sex ratio measurements are shown in Table 4, with sample sizes ranging from 120,000
to 7 million.
The first measurement relies on the birth history of women, focusing on their last birth
(restricted to children aged less than 1 year; 119,918 births) or their births that occurred in
the year preceding the survey (April 2018 to the end of March 2019; 120,012 births). The SRB
estimates - 111.4 and 111.5 male births per 100 female births according to these two variables
- are almost identical. The 111.5 figure is used as the official SRB estimate for 2019. These
estimates are based on births reported by women in the long questionnaire and therefore
relate only to the census sample. The corresponding confidence interval therefore remains
sizeable (2.6 per 100).
Table 4. Estimation of recent SRB levels according to different sources, Viet Nam, 2019 census
Type of data

Measurement
(last birth aged 0 years, variable C39)

Census
sample

Birth historya

a

(last year, variable C40)
Confidence interval

Age and sex
distributiona
Census full
count

Confidence interval

Age and sex
distribution

(corrected for mortality)
Confidence interval
(corrected for mortality)
Confidence interval

Children aged 0 years
SRB

Sample

111.4

119,918

Children aged 0-4 years
SRB

Sample

110.6

704,622

110.1-112.7
111.5

120,012

110.2-112.8
109.2

125,042

108.0-110.4
110.5

1,374,616

110.1-110.9

110.1-111.1
110.7

7,819,326

110.5-110.9

Weighted estimates.

The second measurement is based on the age and sex distribution of the population in
the sample. It has been corrected for mortality, since boys die in larger proportions than girls,
as indicated in the methodology section. Looking at children aged less than 1 year (125,042
individuals), the SRB estimate is rather low at 109.2 male births per 100 female births. The
confidence interval is of the size of that derived from birth history estimates. Yet it is distinctly
lower than SRB computed directly from births reported by women.
To allow for an in-depth analysis of SRB correlates, we have focused on children aged less
than 5 years (704,622 children), i.e. those born between April 2014 and March 2019. The SRB
estimate is 110.6 with a small confidence interval (110.1-111.1). This specific subsample has been
devised for a disaggregated analysis of birth masculinity by parity, gender composition, and social
and economic characteristics.
The last measurement derives from the published age and sex distribution of the entire
population of children. We focus here on the children aged less than 1 year (1,374,616 children).
After correction for mortality, the computed SRB is 110.5 male births per 100 female births.
Owing to the size of this population, the confidence interval of this estimate is very narrow (0.8
per 100). The sex distribution by single year of age for the entire population is, however, available
only for regions, provinces and rural/urban areas. A similar computation can be done for the
40 / The Population and Housing Census 2019: SEX IMBALANCES AT BIRTH

child population aged below 5 years (i.e. those born between April 2014 and March 2019) and
leads to an SRB of 110.7 for 2014-2019, with a very small confidence interval (0.4 per 1000), as
this is computed over a population of almost 8 million.
6.2. Estimation of missing female births
Following the methods presented in the methodology section, we can compute the number
of missing female births by comparing the observed number of female births derived from the
census with the expected number. The SRB estimates are based either directly on women’s
recent birth history or on the age and sex distribution of the population of the census sample or
the entire population, as shown in Table 4. Here, we use the official estimate of 111.5 male births
per 100 female births.
Based on the estimated crude birth rates (16.3 per 1,000 inhabitants) and the 2019
population of Viet Nam (96.2 million inhabitants), we can estimate the number of births in 2019
at 1,568,206. Using the aforementioned SRB, we get 826,737 male births and 741,468 female
births. However, the observed distribution of births is affected by sex imbalances at birth.
If SRB were normal (105 male births per 100 female births), the number of female births
should be expected to be 787,368 (826,737 male births/1.05) instead of the 741,468 observed
female births. The gap between the two figures is 45,900 female births, and this represents the
missing female births in 2019.6 This amounts to 6.2 per cent of the number of female births. This
percentage varies significantly by region and social group in proportion to variations in birth
masculinity.
The number of missing female births is the product of both the intensity of prenatal sex
selection (with an SRB of 111.5) that causes the inflation in birth masculinity and the volume of
annual births (1.6 million). The annual number of missing female births was probably close to zero
until 20 years ago in the absence of established prenatal sex selection. It has therefore rapidly
increased since then because of the rise in SRB, but recent trends suggest that the annual number
of missing female births has stagnated over the past 5 years because of the SRB stabilization.
It may also be noted that the number of births has been rising gradually over the past 20
years, but it is now decreasing and will continue to do so in the next few decades, thanks to
fertility decline.
6.3. Trend analysis
The level of SRB in 2019 remains skewed, inflated by more than 5 per cent compared with
the biological level of 105 assumed for Viet Nam. This imbalance has already been reported for
the past 15 years (GSO, 2011; Becquet, 2015). However, it is of major importance to understand
the recent shift in SRB and, in particular, whether or not SRB is still increasing in the country. For
this purpose, we can compare the evolution of SRB between the 2009 census, 2014 intercensal
population survey (IPS) and the 2019 census. This comparison points first to a distinct increase in
birth masculinity from 110.6 male births per 100 female births (confidence interval: 109.7-111.5)
in 2009 to 112.2 (109.3-115.2) in 2014. After 2014, we observe a modest decrease from 112.2 to
111.5 (110.2-112.8).
Chao et al. (2019), using a higher natural SRB, found that there were 41,000 female births missing per year in Viet Nam
during the period 2013-2017.

6
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The small size of the available samples, especially for the 2014 IPS, tends to limit the
comparability of the estimates. However, we may surmise that the increase in birth masculinity
that had been observed since 2000-2010 continued until 2014 and that SRB has now stabilized at
a level close to 111 male births per 100 female births. This view is reinforced when we examine
estimates from a wider variety of sources.
Different series of estimates are available to examine the trends over the past 20 years.
The first series, called “GSO annual surveys”, plots the SRB estimates derived from GSO’s annual
population surveys. Three more series are based on back-projection of the age and sex distribution
of the child population in 2009, 2014 and 2019. Sex ratios are corrected for sex differentials in
mortality. This computation is calculated from the 2019 full census count. A similar computation
is then repeated with the age and sex distribution from the 2014 IPS and the 2009 census.
Figure 5: Estimated trends of SRB according to various sources, Viet Nam, 2000-2019

The SRB levels from these different series are plotted in Figure 5. We have added to this
chart the official SRB estimate of 111.5 (derived from the 2019 birth history data).
Let us first stress what these series of estimates have in common. They all tell us the same
story of SRB levels rising from 2004 onwards, from a prior level close to 106 to a plateau level
close to 112 attained after 2010 (Becquet and Guilmoto, 2018). During the first phase, SRB
was, therefore, close to the biological level, as shown by levels at the beginning of the century.
Although some small-scale studies indicate the use of prenatal sex selection during this period
in several cities of the country (i.e. Bélanger et al., 2003), its prevalence was probably too low to
be detected at the national level. However, owing to limited data, it is not possible to confirm
whether or not SRB was already skewed before 2004 and where that might have been the case.
The second phase, lasting from 2004 to 2010, corresponds to a sustained increase in SRB
from 106 to 112, according to various series. This sudden jump of 6-7 male births per 100 female
births in less than 8 years was extremely rapid (Guilmoto et al., 2009) and occurred at the same
pace as that observed in South Caucasian countries during the economic collapse of the 1990s.
A previous study conducted by GSO (2011) shows that 2004 represents a major shift in the use
of sex-selective abortions; this is especially visible when focusing on parents without a son in
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the previous birth. This period was therefore characterized by rapid diffusion of GBSS practices
within the country. Although sex-selective abortions were initially practised only by a minority of
people (in specific cities or among people of high socioeconomic status), prenatal sex selection
started to spread gradually across society.
The third phase started after 2010, and it corresponded to a deceleration in the SRB increase,
followed by a complete stabilization at a level close to 112 male births per 100 female births.
SRB has finally reached a plateau level, as observed in other countries facing birth masculinity
(Becquet and Guilmoto, 2018). Birth masculinity at the national level has shown no clear sign
of a significant increase or decrease since this period, and the census estimates confirm this
stabilization.
Beyond the trends, another common trait of all these series is that they point to important
annual fluctuations. These sudden variations are at times as large as 2-3 per 100 from one year to
another. This was recently illustrated by the apparent jump of SRB to 114.8 immediately before
the census, a spike that has been totally contradicted by census data. Although these fluctuations
tend to distract attention away from the clear trend characterized by a sudden rise followed by
a clear stabilization, they are mostly insignificant, as they stay within the range of the confidence
interval. It is, therefore, usually futile to interpret annual variations that are, in most cases, due
to random measurement errors.
The year 2012 may, however, stand out with a sudden spike in SRB, from 112 to 114. This
rise is visible through different sources (GSO annual population change surveys, 2014 IPS, 2019
census sample). This jump may have been caused by the Year of the Dragon in the traditional
calendar, which is considered to be highly favourable to male births.7 According to some authors,
superstition is indeed widespread in Viet Nam and has affected the yearly number of births in the
past (Do and Phung, 2010). There was, in fact, a rise in the total number of births in 2012, which
proves the real desire to have a child born in that auspicious year, especially a boy. Moreover,
the rise in SRB has been more noticeable among the Kinh and among people declaring a religion,
which supports this theory. The rise in SRB in 2012 was followed by a drop in 2013 of 2-3 points,
as if some couples had advanced the birth of their male children to the auspicious year.
That said, individual series fail to coincide perfectly. This is partly due to annual oscillations
caused by the aforementioned estimation and sample issues. Annual estimates based on a few
per cent of Viet Nam’s population are affected by larger fluctuations. This is especially visible
for the period prior to 2005 and for 2017. One unresolved issue relates to the series derived
from the 2019 age distribution. As shown in Figure 5, this SRB series is distinctly lower than SRB
estimated from other sources, staying at levels below 111 over the past 10 years. Over the 12
months preceding the census, SRB based on the age and sex distribution is 110.5, 1 point below
SRB derived from the birth history (see Table 4). The exact reason for this gap between series
remains unknown, except for the possibility of annual random variations and the quality of the
estimated recent births.
In summary, GBSS started to spread in the country in the early 2000s, but the rise in SRB
became visible only after 2004. After this sustained increase, birth masculinity levelled off
between 2010 and 2014, and this has continued until today. There are now only very modest
7

This is especially the case for 2012, as it was the Year of the Golden Dragon.
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signs of a turnaround, a recent phenomenon that will be discussed further, in the subsequent
section, in the light of regional and urban trends.
7. Regional and social differentials in SRB
The current SRB level in Viet Nam provides an incomplete depiction of the complexity
of demographic dynamics within the country. One major characteristic of sex imbalances at
birth everywhere is indeed their very unequal distribution across populations. To get a better
picture of SRB change, we need, therefore, to examine disaggregated data. As highlighted
by the study of gender preferences in fertility behaviours in Section 5, there are indeed very
important differences across the country in the intensity of son preference, notably in regard to
socioeconomic status, education or ethnicity. Similarly, other preconditions of GBSS (low fertility,
access to reproductive technologies) may vary significantly in the country. For example, low
fertility observed in southern Viet Nam or in larger cities may exert some influence on couples
attempting to have a son, whereas couples with higher fertility have more chances to naturally
conceive a boy. Access to modern technologies is also unequal because of the location of health
infrastructure or the costs of access to reproductive services.
Accordingly, the intensity of GBSS is likely to vary greatly within the country, as has been
documented in other countries affected by birth masculinization (UNFPA , 2012). For Viet
Nam, the 2009 census and 2014 IPS data have already brought out regional, geographical and
socioeconomic SRB variations (GSO, 2011, 2016). The 2019 census data provide an opportunity
to update our knowledge of variations and trends in SRB. This is important for several reasons.
It helps us better explain the factors at play in the use of GBSS; it allows the forecasting of future
trends in certain areas or social groups; and finally it will facilitate policy interventions and
targeting (Rahm, 2020).
7.1. Spatial variations
The disaggregated analysis raises a challenge: it requires a large sample to reduce uncertainty
due to sizeable confidence intervals. This is particularly true of a regional analysis based on 63
provinces that will be presented in this subsection. For this reason, when available, we used the
2019 census full count: the size of the population of children aged less than 1 year, corrected for
mortality, allows a robust calculation to be made. This source of data has been used for spatial
variations.
7.1.1. Rural and urban areas
We examined geographical variations in birth masculinity across the country, starting with
those observed between cities and the countryside. SRB in 2018/19 (i.e. from April 2018 to March
2019) is 110.5 according to the full count, and Figure 6 shows that the variations between rural
(110.6) and urban (110.3) areas are negligible when considering confidence intervals.8 Outside
Viet Nam, there is no clear principle linking SRB in rural and urban areas. In countries such as
Georgia and China, SRB is more skewed in rural areas, whereas the reverse is true of India. In Viet
Nam, the difference has never been well established. SRB computed for 2008/09 with the census
data was, for example, quite similar in both areas (110.6 in rural areas versus 110.7 in urban
Estimates for rural and urban areas are derived from the sex ratio of the population aged less than 1 year, based on the
full count, and may therefore vary from other estimates based on recent births.
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areas), whereas, in the 2014 IPS, SRB measured in 2013/14 was distinctly higher in rural (113.1)
than in urban (110.1) areas.
Figure 6: SRB by urban and rural areas with confidence intervals, Viet Nam, 2018-2019

We may look at the evolution of SRB in both areas between 2003 and 2018, based on the
sex ratio by age from the 2019 census. Estimates shown in Figure 7 (based on moving averages)
indicate that rural and urban areas had similar levels of birth masculinity until 2006. However,
SRB in urban areas rose faster from 2006 to 2011 and stabilized afterwards for a few years.
Comparatively, the SRB increase in rural areas proceeded more slowly than in towns and cities,
but it did not level off before 2018/19, at which point it caught up with urban SRB. Therefore, the
rural profile is one of delayed increase in SRB, which might easily be explained by slightly higher
fertility and less easy access to modern medical facilities.
Figure 7: Evolution of SRB in urban and rural areas, Viet Nam, 2003-2018

What may also catch our attention is the urban evolution of birth masculinity over the past
4 years. SRB in urban areas shows signs of a small decline by about 1 per 100 after a plateau level
for several years. This is especially intriguing, given that the experience of several other countries
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suggests that the SRB stabilization is often followed by an ultimate decline and that such declines
concern groups that were initially the first to go for prenatal sex selection.
To analyse this contrasted development further, we may scrutinize the evolution of SRB in
three specific cities of Viet Nam (corresponding to individual provinces). We use here Hanoi (the
capital city, in the north), Hai Phong (a major northern industrial city and the biggest port in the
country) and Ho Chi Minh City (the economic centre of Viet Nam, in the south). Figure 8 (based
on moving averages) shows that SRB in Hai Phong increased from 2005 to 2014, at which point
the level then remained stable for two years around 112.5, before slowly declining from 2016
onwards. In Hanoi, SRB at 109 was already quite high by 2003, suggesting an earlier spread of
GBSS in this metropolitan area. However, SRB rapidly grew afterwards, reaching 116 male births
per 100 female births in 2012, one of the highest regional SRBs observed in the country. What
the estimates also suggest is the onset of a decline soon after SRB peaked in 2013. This decrease
lowered SRB to 114.5 boys for 100 girls during the year preceding the census. In Ho Chi Minh City,
SRB was already surprisingly skewed in 2003 at 110 and fluctuated around this level, with a peak
at 111 in 2011. There seems to have been a very slow decline since then, and the most recent
measurement for Ho Chi Minh City puts SRB below 110 in 2018.
Figure 8: Evolution of SRB in the three largest cities of Viet Nam, 2003-2018

Note: Computed on moving averages.
SRB was probably already skewed at the beginning of the 2000s in some big cities of Viet Nam,
as shown by at least one small-scale study conducted in hospitals (Bélanger et al., 2003). During that
time, only urban, rich and educated couples who had access to information and could afford quality
ultrasounds practised GBSS. This discriminatory practice then got disseminated to other locations
and social subgroups, first in urban areas and then in rural areas, as displayed in Figure 7. Urban
areas were the first to reach a plateau; in other words, the proportion of urban couples willing to
terminate female births to have a son remained stable with no further local diffusion. However,
after a few years, SRB seems to have initiated a slow downwards move. We may hypothesize that
this small decline may be due to weaker son preference under the influence of poverty reduction
and better living standards. The impact of the two other factors (fertility and access to sex selection)
is likely to have been limited. Rural areas appear to follow the same trends. The trends proceeded
more slowly and with a gap of a few years, with no sign of downturn so far.
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In that respect, the current apparent overlap of rural and urban SRB estimates does not
mean that they are identical in terms of their trends in birth masculinity. The rural SRB trend is
delayed compared with the urban trend. The regional decomposition below will shed further
light on the apparent lack of rural/urban differences.
7.1.2. Regions
Figure 9 sums up the extent of regional diversity in SRB levels within the country. SRB
estimates are significantly skewed in every region, barring the Central Highlands, in which the
confidence interval almost overlaps the normal 105 level. The Red River Delta region stands out
with the highest SRB estimate of 114.4 boys for 100 girls in 2018/19.9 The second highest SRB is
also found in the north: the Northern Midlands and Mountains areas at 112.4 is also distinctly
above the national average of 110.5. These two estimates are statistically different, as their
confidence intervals do not overlap. The South-East region (which includes Ho Chi Minh City) is
close to the national estimate, with an SRB equal to 110. The estimate of SRB in the Central Coast
is just below, with 108.9 boys for 100 girls. Finally, the Mekong River Delta has a moderately
skewed SRB of 107.2, whereas the Central Highlands have recorded the lowest level, at 106.5.
Figure 9: SRB by region in Viet Nam with confidence intervals, 2018-2019

Here again, there is an interest in examining the progression of SRB over the past 15 years in
each region. For reasons of consistency, we use again the 2019 age and sex distribution corrected
for mortality. Figure 10 (based on moving averages) depicts the trends in the six regions of Viet
Nam. It highlights the distinctive trend of SRB in the Red River Delta. SRB was imbalanced in 2003
and increased rapidly afterwards. This rise was quicker and earlier than that in any other region
and reached the highest regional level in the country by 2012-2013 (116). Since then, SRB has
slowly started to decrease. Yet it remains more skewed than anywhere else. At the opposite end
All the following estimates for the regions are also derived from the sex ratio of the population aged below 1, based on
the full count, and may therefore vary from other estimates based on recent births.
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of the spectrum, the Central Highlands region is the last region in which the proportion of male
births has increased; this did not take place before 2010. The imbalance in this region remains,
today, very moderate, around 107, and almost statistically insignificant, as discussed earlier.
Between these two extreme profiles, regions display more moderate patterns. In the
Mekong River Delta, SRB is almost stable and modestly skewed, with a level that has oscillated
around 108 since 2009. SRB in the NorthCentral and Central coastal areasalso appears to have
been stable at around 109.5 since 2011. As with Ho Chi Minh City, shown in Figure 8, SRB in the
South-East region had already been skewed by 2003. The imbalance slowly worsened until 2011,
reaching the level of 111 male births per 100 female births, and slowly declined afterwards.
The Northern Midlands and Mountains areas experienced a belated rise in SRB after 2006 and
reached a plateau level only during the 3 years preceding the census. Hence, it appears that all
regions have attained a plateau level, with signs of a slight decline in some of their SRB levels.
Figure 10: SRB by region in Viet Nam, 2003-2018

Note: Computed on moving averages.
When we combine the slight downwards trends visible in the Red River Delta with those
also visible in the largest cities and urban areas as a whole, we get a sense of where SRB in
Viet Nam may be heading. Not only do sex imbalances at birth appear to have plateaued for
several years, but there are modest indications of a downturn. This slight decline is visible in
parts of the country that were the first to be affected or the most affected, such as cities and
the Red River Delta. These are precisely the areas that are most likely to experience an eventual
transition towards lower SRB levels (Guilmoto, 2009). Other countries in which SRB has eventually
started to decline after a long period of imbalance have also witnessed an initial decline in the
most affected areas or social groups. However, the decline currently seen in Viet Nam is rather
modest, if not statistically negligible, and it would need to be confirmed by estimates from the
forthcoming population surveys.
Differentials in birth masculinity across regions may also be converted into missing female
births. This allows us to assess the respective contribution of each region to the overall deficit
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of female births in Viet Nam. To do this, we computed the number of missing girls over the past
year by comparing the sex distribution of children aged less than 1 year with what it would be
with a normal sex ratio of 105, after correcting for the effect of mortality (cf. Appendix 3.3 for
details on this computation). Results may slightly differ from the estimate given in section 6.2 due
to variations in the SRB and population figures used for estimation. The regional distribution of
these missing female births is displayed in Figure 11.
The Red River Delta is, as expected, the first contributor to the deficit of female births in
the country. This single region accounts for almost half of all missing female births (42 per cent).
Another fifth of Viet Nam’s missing girls comes from the Northern Midlands and Mountains, and
a third comes from the North Central and Central coastal areas and the South-East regions when
considered together. These four regions mainly contribute to the overall number of missing
female births. Owing to their lower SRB levels, the Mekong River Delta and the Central Highlands
together account for only 8 per cent of the country’s total.
Figure 11: Distribution of missing female births by region in Viet Nam, 2019

Finally, we may disaggregate the regional SRB figures by urban and rural areas, again using
the estimate of the sex ratio below the age of 1 drawn from the census full count. These figures
are displayed in Figure 12.
Two broad main groups are discernible. The first group, composed of both northern
regions and southern regions, features higher SRBs in rural areas. This disparity is especially
pronounced in the Red River Delta, where SRB climbs from 112.8 in urban areas to 115.2 in
rural areas. This is the only region in Viet Nam where the difference in favour of rural areas
is statistically significant, and it is therefore worth a more detailed discussion. Stronger son
preference in rural communities can be explained by the specific social and economic roles
of sons; the majority of the elderly in rural families rely primarily on their sons for support,
as they have limited pension benefits. In addition, the two other preconditions of GBSS are
combined. Fertility tends to be rather low. Moreover, the Red River Delta region is a densely
populated area, characterized by a tight network of towns and cities. In such a dense area,
access to healthcare facilities and thus to ultrasound is very easy, even in the so-called rural
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areas. We may finally note that the rural/urban gap disparity is smaller than before; in the
2009 census, as in the 2014 IPS, SRB was higher in rural areas of the Red River Delta region by
6 per 100 (GSO, 2011, 2016).
In the second group, composed of the North Central and Central Coast and Central Highlands
regions, birth masculinity tends, on the contrary, to be higher in towns and cities than in rural
communes. This is especially true in the Central Highlands, where the urban SRB is higher by 4
points and statistically significant (unlike in the Central Coast region). Higher SRB in urban areas
can be explained by a combination of lower fertility, easier access to ultrasound and better living
standards. In addition, the ethnic composition varies within the region. Kinh populations, which
are more prone to gender bias, are predominant in towns and cities, whereas minorities with a
more balanced gender system mostly inhabit the countryside.
Figure 12: SRB by region and rural/urban areas in Viet Nam, 2018-2019

Total

This analysis shows that regional SRB means tend to conceal interesting features of withinregion diversity. The significantly higher SRB levels observed in villages of the Red River Delta
and towns and cities of the Central Highlands point to the role of social and socioeconomic
heterogeneity in determining SRB levels.
7.1.3. Provinces
The full count of the 2019 census also allows the computation of SRB variations for Viet Nam’s
63 provinces. The estimates are plotted in Figure 13. Provinces are ranked by order of increasing
magnitude of their SRB. Confidence intervals have been added for each of these estimates to
show whether or not province-level SRBs are significantly higher than the normal level.
Provincial estimates vary from 104 to 119. This points to a considerable disparity in SRB
levels across the country, ranging from values close to the natural SRB level to values that are well
above the world record (see Table 1). This range is, however, smaller than that in the 2014 IPS,
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in which estimates ranged from 100 to 136 (GSO, 2016). This might be attributable both to the
improved quality of the measurements based on the 2019 census (with less random variations)
and to the actual decrease observed in some of the most affected provinces, such as Hung Yen
and Hai Duong.
Only eight provinces have an SRB below 106. These provinces are either located in the
south or inhabited by minorities. In these provinces, the spread of GBSS is quite limited if
not entirely absent. Using confidence intervals, 20 out of 63 provinces display SRB levels
that are not statistically distinguishable from the normal 105 benchmark. In contrast, five
provinces of North Viet Nam display SRB values above 115, i.e. SRB values above Azerbaijan’s
estimated SRB (currently the highest in the world). We can thus summarize the country’s
extreme disparity in prenatal sex selection in another way: Viet Nam includes regions that
are simply not affected at all by sex selection and regions that are more affected than any
country on the planet.
Figure 13: Estimates of SRB in 2018/19 with confidence intervals, in Viet Nam provinces

The overall picture gets clearer when estimates are plotted on a map. Map 4 (left panel)
shows SRB levels of each Vietnamese province based on children aged less than 1 year (after
correction for mortality). The spatial patterns of this map are very strong, with various parts of
the country characterized by homogeneous SRB levels across adjacent provinces.
The main cluster of high birth masculinity appears to be located in the north. It
comprises, in particular, five adjacent provinces with SRB estimated above 115: Bac Giang in
the Northern Midlands and Mountains region, Hung Yen, Hai Duong, Bac Ninh and Hanoi in
the Red River Delta. This cluster also includes Son La province in the Northern Midlands and
Mountains region.
Clusters with normal SRB levels are smaller and more scattered, from the border with China
to the Central Highlands and the Mekong Delta. All provinces situated in the south of Viet Nam
show SRBs ranging from moderately skewed to hardly skewed at all, with values ranging from
104 to 110, with the exception of a few provinces with higher masculinity - namely Hau Giang in
the Mekong River Delta region, Binh Duong and Ba Ria-Vung Tau in the South-East, and Binh Dinh
in the Central Coast.
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We easily recognize the traditional north-south gradient that could be seen in the various
maps of son preference examined earlier (see Maps 1-3). There is indeed a close correspondence
between the geography of son preference and that of sex imbalances at birth.
The second map in Map 4 displays SRB variations in 2014-2019, based on the population
aged 0-4 years in the sample. This SRB measure, aggregated for 5 years, will be further used
for social, economic, parity and gender composition variations. There is a strong correlation
between the maps in view of the correlation between both measurements of SRB. There are
only minor differences, which are mostly due to measurement errors for SRBs computed on the
census sample data.
Map 4. SRB in 2018-2019, in provinces, 2019 census

Estimate for 2018/19, based on the population aged 0 Estimate for 2014-2019, based on the child population
years (full count)
aged 0-4 years (census sample)

In conclusion, we may observe that spatial variations are difficult to interpret. They may
correspond to singular geographical specificities or may be the consequences of other health,
demographic or socioeconomic characteristics of provinces. We need, therefore, to review
now the SRB variations linked to other social and economic indicators to assess how far they
explain part of the considerable spatial variations illustrated by the previous maps. We will, in
a subsequent section, bring together all potential spatial or social factors of birth masculinity in
a single multinomial analysis to examine the contribution of these various factors to the use of
prenatal sex selection in Viet Nam.
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7.2. Social and economic variations
Several census variables allow us to examine social, cultural and economic differentials in
birth masculinity. Unlike the previous geographical analysis, the data used here stem from the
census sample. In the following subsections, we will rely on the population aged less than 5 years
(rather than recent births) to increase the size of the sample data used for the disaggregated
analysis. They may therefore vary from other estimates based on recent births.
7.2.1. Social indicators
The first potential predictor of GBSS relates to the cultural characteristics of families.
It may be the most obvious, since gender attitudes are often related to communities and
ethnicities. Table 5 shows the SRB estimates for 2014-2019 according to the religion and
ethnicity variables. We first notice that families declaring a religion during the census tend
to have fewer male births than the rest, with a moderately skewed SRB of 108.7 boys for
100 girls. Only 13 per cent of individuals in the sample declared a religious practice in 2019,
and three quarters of them are Buddhists or Catholics. This SRB level is below the national
average of 110.6, as estimated by the sample of children aged less than 5 years. In contrast,
SRB increases by 2 points among families with no religion. There is no information to clarify
if the religious practice is linked to reasons such as the avoidance of abortion. However,
the previous analysis of PPR (Table 3) shows that son preference is weaker among religious
households.
Table 5. SRB by religion and ethnicity, Viet Nam, 2014-2019
Variable

Male

Female

Total

SRB

No religion

326,000

295,085

621,085

110.9

Any religion

43,432

40,105

83,537

108.7

Kinh

302,364

273,177

575,541

111.1

Minority

67,068

62,013

129,081

108.6

Total

369,432

335,190

704,622

110.6

Ethnicity represents another source of variation in birth masculinity. The majority Kinh
population has an SRB level above the national average, with 111.1 boys for 100 girls born
between 2014 and 2019 (see Table 5). Minorities’ SRB is lower by 2.5 points, almost the same
as for populations stating membership of a religion. Yet this estimate conceals strong variations
between different ethnic groups.
Figure 14 shows SRB estimates for the largest ethnic groups (more than 500 000 persons)
in the country. SRB varies from a normal level (among Gia Rai) to elevated levels well above the
national average. This ethnic diversity is important, even if less pronounced than that observed
between regions. When we focus on these largest ethnic groups, we may identify three distinct
groups. The first group has an SRB close to 105 and is comprised notably of Mong (living in the
Northern Midlands and Mountains) and Gia Rai (living in the Central Highlands). This normal SRB
level observed among these groups can be explained by various circumstances. On the one side,
Mong are patrilineal (they favour paternal lineage and thus the birth of a son so that he can carry
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on the family line), but their fertility is higher than average, which probably prevents them from
practising GBSS. On the other side, Gia Rai are matrilineal and thus favour girls; their fertility
progression indeed pointed to their preference for girls over boys.
The second group of ethnicity has a moderately skewed SRB below 110; it is composed not
only of Khmer people, a typical South-East Asian population, but also of the Hoa (Chinese) people
who have stronger patriarchal roots (see also subsection 5.2). More surprisingly, this group also
comprises Muong and Dao populations that proved to have a strong son preference in fertility
behaviours, as measured by PPR. Finally, the third group is composed of Tay, Thai and Nung, who
all have an SRB above 110 boys for 100 girls. These three populations have already exhibited
strong son preference in fertility behaviour, as shown in the previous PPR analysis. Several of
these computations are based on samples smaller than 10,000 and may therefore be affected by
random fluctuations.
Figure 14: SRB among ethnic minorities, Viet Nam, 2014-2019

7.2.2. Education and socioeconomic indicators
The second group of covariates of birth masculinity relates to socioeconomic characteristics.
We first focus on educational attainment, and the analysis is again of children less than 5 years
in order to reduce the variability of estimates due to the size of the sample. For this reason, we
cannot compute SRB by the education level of the mothers, and we are using the education level
of the household head as a proxy. The education variable used here is based on a 12-year general
education level.
Results displayed in
Figure 15 illustrate the strong relationship that exists between education and GBSS.
Households in which the head has no more than a primary level of education - from never going
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to school to 4 years of education, including illiterate household heads - have an SRB close to the
natural biological level of 105. This mostly corresponds to poorer and isolated households. Shorter
education entails lower awareness of reproductive technologies, and these households most
probably live away from towns or villages offering modern healthcare facilities and reproductive
technologies. In addition, these populations have a larger number of children than the rest of the
country, which reduces the incentive to resort to sex selection.
Household heads who studied for between 5 and 8 years have higher SRB, with levels
fluctuating around 109. However, SRB estimates clearly increase to about 112 in families in which
the household head has studied at least 9 years. The educational attainment of the household
head is linked to some increase in birth masculinity in the household, from 106 to 112 male births
per 100 female births. It is plausible that a higher duration of schooling is also linked to the other
factors of GBSS, namely low fertility level and access to modern reproductive technologies. The
best-educated individuals tend to reside more often in urban areas, have fewer children and
better access to prenatal sex determination through ultrasounds. For these reasons, they are
more likely to use prenatal sex selection. We have seen earlier that the propensity to have a
new birth in the absence of a previous son is directly related to education. It therefore appears
logical that more educated people will also resort in larger proportions to prenatal sex selection.
The situation of the Red River Delta is, however, counterintuitive in this respect, as SRB is more
imbalanced in rural areas, where individuals tend to be less educated than in urban areas.
Figure 15: SRB by years of schooling of the household head, Viet Nam, 2014-2019

We explored the potential impact of the socioeconomic status of families through the
occupation and the work status of the household head. Most results from these two analyses are
not significantly different from the national average and have therefore not been reproduced
here. This indicates that, on the whole, occupation or employment status has no bearing on
sex-selective behaviour. We see, for instance, no difference between wage earners and selfemployed workers, the two largest categories of work status in 2019. This lack of association is
noteworthy in view of the substantial variations that have already been observed in relation to
regions or education.
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Yet the analysis did show one interesting variation. When looking at occupation, the lowest
SRB was observed among agriculturists (107.3). This was the only occupation with an SRB that
is both significantly lower than the national average and very close to 105. This variation was
confirmed by examining the working sector of the household head, which was classified into the
primary, secondary and tertiary sectors (see Figure 16). We notice, in fact, a progression from
110 in the primary sector to 112 in the tertiary sector. Although estimates are very close to the
national SRB, the primary sector displays an SRB level (109.6) that is significantly below that of
the tertiary sector (111.7). Agriculture does not account for all occupations classified into the
primary sector, and we can assume that other occupations, such as fishing and forestry, explain
the rise observed between SRB for agriculture as an occupation and SRB for the primary sector
as a whole.
Figure 16: SRB by sector of employment of the household head, Viet Nam, 2014-2019

Without census data, it would have been assumed that farmers/labourers of low social status
households had a stronger son preference because of their need for labour force for agriculture
and therefore higher SRBs. However, this is not the case, as families in the agriculture sector
display a low SRB that is almost identical to the biological level of birth masculinity. In fact, other
sectors and occupations display more skewed SRBs.
It may only be presumed here that son preference is not at all weaker outside the peasantry
and that other economic groups, including better-educated workers and city dwellers, have higher
SRBs because of lower fertility and better knowledge of and access to reproductive facilities.
However, the main lesson is that, apart from agriculture, occupations per se play a limited role
in explaining variations of birth masculinity in the country. The next subsection focuses on the
socioeconomic status of households, with an indicator based on housing and amenity variables.10
7.2.3. Socioeconomic quintile
We used the synthetic indicator of socioeconomic status prepared by GSO and the
corresponding quintiles to classify households from the poorest to the richest (see the appendix
for details).
Figure 17 displays SRB estimates according to socioeconomic quintiles. We compared three
periods: 2009 with the 2009 census data, 2010-2014 with the 2014 IPS data, and 2014-2019 with
Owing to the presence of this synthetic indicator, we do not analyse variations in SRB according to the original variables,
such household assets and housing quality.
10
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the 2019 census data. SRB tends to increase regularly as we move up the social ladder. For the
most recent 2014-2019 period, birth masculinity rises from 108.2 in the poorest quintile to 112.9
in the wealthiest quintile. Households belonging to the second quintile appear, however, to use
sex selection more than households of the middle quintile (111 versus 110). This socioeconomic
gradient has already been observed (GSO, 2011, 2016). This increase replicates the education
gradient examined earlier; the more affluent and more educated people are, the more likely they
are to resort to GBSS.
Interestingly, the 2019 data show that SRB is skewed among all strata of Vietnamese society.
This is now true even of the poorest quintile. Birth masculinity in this quintile has, in fact, recorded
a regular increase over the last three periods, rising from 105.2 in 2009 to 107.3 in 2014 and
108.2 in 2019. GBSS has now spread across every stratum of Vietnamese society, and the overall
variations have reduced. Similarly, SRB sharply increased in the second quintile from 107.5 in
2009 to 109.9 in 2010-2014 and 111 in 2014-2019. In the three richer quintiles, SRB has been
either stable or on the decline. There is a notable decrease in the middle quintile (from 112.8 in
2009 to 110 in 2014-2019) and, more recently, in the fourth quintile (from 112.9 in 2010-2014 to
111.2 in 2014-2019).
Figure 17: SRB by socioeconomic status in Viet Nam, 2009; 2010-2014; 2014-2019

2014-2019

It should be stressed that SRB has remained highly skewed and stable over the past 10 years
among the richest households (112.9 in 2009, 112.8 in 2010-2014 and 112.9 in 2014-2019).
Unlike what the regional analysis indicated, there is so far no tangible indication of decline among
privileged households. Overall, this analysis suggests that the prevalence of GBSS has slightly
declined in parts of the middle class and upper-middle class of Viet Nam. Even if differences
by socioeconomic status persist, the overall SRB variations across quintiles have significantly
reduced in the country over the past 15 years.
We also calculated the respective contribution of each quintile to the deficit of female births
in the period 2014-2019. The results are displayed in Figure 18. The wealthiest quintile remains
the first contributor to the deficit of female births in the country. These households account for
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almost 30 per cent of the total. If we consider the wealthiest 40 per cent of households, they
appear to be responsible for more than half of the missing female births. In contrast, the poorest
quintile accounts for only 12 per cent of the total deficit, i.e. less than half of the contribution of
the richest quintile.
Figure 18: Distribution of missing female births by socioeconomic quintiles
in Viet Nam, 2014-2019

In conclusion, the most typical traits of an advantaged socioeconomic status - highest
quintile, highest education level and work in the tertiary sector - are associated with the most
skewed SRB levels. In contrast, the factors related to a natural SRB level are residence in some
provinces in the south or minority areas of the Northern Midlands and Mountains and the Central
Highlands, a low education level, and work in agriculture. There is an unmistakable mix of spatial
and socioeconomic determinants of SRB variations.
8. Sex imbalances at birth and demographic characteristics
Parents use prenatal sex selection to ensure the birth of a son. However, the urgency of this
gendered reproductive project emerges gradually as children are born. SRB tends, therefore, to
vary by birth order (or parity). In addition, the decision to resort to GBSS also depends on the
gender composition of the children already born.
In most countries affected by birth imbalances, SRB is more skewed among later births.
The proportion of male births is almost normal for the first two births, but it increases
drastically for later births, notably among parents without male children. The overall fertility
level also determines SRB increase among higher parities. When average fertility and
the average number of children per woman are low, the probability of remaining sonless
intensifies in the absence of deliberate sex selection (Guilmoto 2009). The risk of remaining
sonless is less common in settings in which women may have three or more children. As
suggested by fertility progressions examined in Section 5, the birth of two girls in a row is
indeed a tipping point for many Vietnamese parents, who are far more likely to have a third
birth than parents with at least one son. Similarly, SRB among third and higher births is
expected to be severely skewed.
To measure SRB according to the rank of birth and to the gender composition of previous
children, we used the data derived from the family reconstruction (see the methodology section).
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They are based on 619,586 children aged less than 5 years, and the results are corrected for
differential mortality.
8.1. Parity
Figure 19 displays the variations by birth order observed in 2014-2019. It shows that
Viet Nam follows a somewhat singular pattern in comparison with other countries facing this
phenomenon, where SRB is usually normal for the first two births. We may first notice that SRB
in Viet Nam does not regularly increase with birth order. In fact, SRB in Viet Nam is already
skewed at parity 1 (109.5) and even appears to marginally decline at parity 2 (108.7). SRB among
subsequent births is indeed very high, with about 119.8 boys for 100 girls at parity 3+ and 122.4
at parity 4. However, this SRB level at high parities is lower than that observed in other countries,
where parents resort to sex selection only for their last births.
Figure 19: SRB by parity, Viet Nam, 2014-2019
From parity 1 to 5+

From parity 1 to 3+

The overall sex imbalances at birth by parity in Viet Nam may often be misconstrued by
putting the blame on later births. Since SRB at parity 1 or 2 is lower than that for later births, it
could be thought that first and second births play only a marginal role in the overall deficit of
girls. However, this is not the case owing to the distribution of births by parity in Viet Nam.
Figure 20: Distribution of missing female births by parity in Viet Nam, 2014-2019
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Using the same procedure as earlier, we have computed the exact contribution of each
parity to the overall deficit of female births over the period 2014-2019 (Figure 20). Far from being
marginal, this analysis shows that parity 1 accounts for almost one third of the total number of
missing girls. When combined with parity 2, the first and second births are, in fact, responsible
for more than half of the national deficit. Third and later births account for 44 per cent of this
deficit, a share that is probably lower than expected. This is because few people in the country
have more than two children, and this also explains why some parents opt for early sex selection
to avoid having three or more children.
To understand more about the parity logic of sex selection in Viet Nam, we have further
disaggregated birth order data by regional, socioeconomic and educational characteristics. The
first series of SRB, disaggregated by parities and regions, is plotted in Figure 21.
The first panel on the left shows the variations of SRB among first births, which have long been
unexpectedly masculine in Viet Nam. It may first be observed that all regions except the Central
Highlands display skewed SRB levels at parity 1. Sex selection among first births is, therefore, a
widespread phenomenon. However, the highest values of SRB at first birth correspond to the
Red River Delta (110.2) and, more surprisingly, to the South-East region (112.1). This suggests
that in the South-East region, an area in which fertility is exceptionally low (1.56 children per
woman in 2019 according to GSO), many couples desire to ensure that their first and only child is
a boy and opt, consequently, for sex selection.
Figure 21: SRB by parity and region, 2014-2019
Parity 1 (239,691 observations)

Parity 2 (266,196 observations)

Parity 3+ (113,699 observations)

Note: Abbreviations used for regions are as follows
Red RD = Red River Delta
N Mountains = Northern Midlands and Mountains
Central = North Central and Central coastal areas
Mekong RD = Mekong River Delta
C Highlands = Central Highlands

Looking now at third and later births, SRB appears to be moderately skewed in the Central
Highlands and normal in the Mekong River Delta. Elsewhere, SRB of later births is skewed
but especially so in the two northern regions. It reaches 129.4 in the Northern Midlands and
Mountains and 135.4 in the Red River Delta. These figures highlight different regional patterns: in
the Mekong River Delta, SRB is skewed for first births but decreases at higher parities, a pattern
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that is also visible in the South-East region. In the Central Coast, the pattern is similar to the
national one: SRB is high at parity 1, reduces at parity 2 and reaches its highest value at parity 3+.
The Central Highlands is the only region in which the estimate at parity 1 is typical and increases
at subsequent births. Finally, both northern regions display a general pattern similar to that of
China: SRB is already quite imbalanced at parity 1 and increases by birth order to reach very high
values for third or subsequent births.
Figure 22: SRB by parity and socioeconomic quintile, 2014-2019
Parity 1 (239,691 observations)

Parity 2 (266,196 observations)

Parity 3+ (113,699 observations)

Figure 22 presents the results of a similar disaggregation conducted by parities and
socioeconomic quintiles. SRB of first births is quite skewed for all quintiles but more so among
the richest quintiles. The largest imbalance is visible in the fourth quintile (111). In comparison
with parity 1, parity 2 displays lower levels of SRB, except for the richest quintile. Finally, SRB is
highly skewed at third and later births among all quintiles, with SRB estimates ranging from 111
to 134 male births per 100 female births.
What is striking is the socioeconomic gradient for these high-order births. We can see
that the richer the households are, the more likely they are to resort to sex selection at
this parity level. This should be combined with the analysis of fertility strategies described
earlier in this report: parents of the more affluent classes tend to have a more controlled
fertility strategy, applying sex selection rigorously to avoid having “unnecessary” female
children.
Figure 23 illustrates SRB disaggregated by parity and education attainment of the
household head (simplified into five educational groups). As for quintiles, SRB appears to be
skewed at parity 1 for all levels of education, except for the least educated group. For the
second births, SRB is slightly lower, except for the least and the most educated populations,
whose SRB level remains stable. It is once again at parity 3+ that the differences across groups
are the most pronounced. In addition, the educational data reproduce the socioeconomic
gradient illustrated in the previous figure. SRB at parity 3+ regularly increases with education,
from 109 to 137. The highest education categories will be the most likely to avoid female births
at this high-parity level. Most probably, the decision itself to go for another child was dictated
by the need to beget a son.
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Figure 23: SRB by parity and education of the household head, 2014-2019
Parity 1 (239,691 observations)

Parity 2 (266,196 observations)

Parity 3+ (113,699 observations)

Note:
0: no education; 3: primary; 4: lower secondary; 7: higher secondary;10: higher education

These figures confirm the conclusions of previous analyses. SRB is higher among richer and
more educated people and in regions where son preference and patri-locality prevail. However,
when we look at the mechanisms of sex selection, we can also better identify the rationale of
couples seeking a male birth. Let us divide them into two groups. In the first group, parents
anticipate biological uncertainties (i.e. the risk of having daughters) and wish to ensure that their
first child is a son. This deliberate prenatal discrimination explains why SRB does not increase
for the next birth, as these parents already have a son and may therefore feel free to have a
daughter as a second child. The second group is made up of other parents who do not plan
to have a son as their first child. They will, therefore, go for sex selection only for later births.
The census data show that their determination in doing so is clearly a function of their higher
education or socioeconomic status, with the most skewed SRB levels observed among the higher
strata of society.
8.2. Gender composition
To go further in the analysis of mechanisms of sex selection, we will now illustrate how past
fertility influences birth masculinity, keeping in mind the widespread desire for male progeny in
Viet Nam. To do this, we will examine SRB variations according to the gender composition of the
previous births. As was done with fertility progression in Section 5, we have differentiated SRB of
births according to the gender composition of the previous births using the data prepared as part
of the family reconstruction procedure. In theory, families who already have one or more sons
should be less concerned by the use of GBSS than families who have failed to give birth to a son.
Figure shows estimates of SRB by birth order and previous gender composition, from parity 1
to parity 4+. The blue colour represents parents who already have at least one son, whereas
the red colour relates to those who have only daughters. The sex of previous children does not
influence SRB of first births, shown in green. If we first examine parents who already have one
or more sons, we see that SRB at parity 2 is almost normal (106), but that it increases at higher
parities to reach 111 at parity 4+. This confirms what was observed from the analysis of fertility
preferences, i.e. that some parents do prefer, in fact, two sons rather than one. This explains
why there is still some gender bias among these parents. However, the magnitude of these sex
imbalances at birth is almost marginal compared with that observed in sonless families.
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The absence of a son has a visible impact on SRB of the second birth (111). But the pressure
to have a son mounts as birth order progresses. After the birth of two daughters (parity 3), SRB
shoots up to 144, showing the exacerbated need for a boy among these families. SRB rises further
to 149 at parity 4+, the highest sex ratio at the national level encountered so far in our study.
This means that there is an excess of male births of almost 50% compared with the expected
distribution.
Figure 24: SRB by birth order and previous gender composition in Viet Nam, 2014-2019

We computed results in a slightly different way to deepen the understanding of this behaviour
in Figure 25. The highest SRB estimate (145) is attained by parents having at least two girls and no
son, and it corresponds to PPR at rank 2+ computed earlier. The lowest SRBs are observed among
families with exactly one son (parity 2) or with at least one son (parity 2+). The comparison shows
that SRB of first births is slightly higher than the previous sex ratios of parents with sons, which
demonstrates that some parents decide to use sex selection even if they have not yet had a child.
Figure 25: SRB by previous gender composition in Viet Nam, 2014-2019
First birth
Only one son
One son and more
Only one girl
Only girl

We have also applied these results to the computation of missing female births. The results
are shown for each parity and gender composition in Figure 26 (slight variations with Figure 20
due to sampling issues). First births still represent a sizeable share of missing female births (29
per cent). However, the share of missing females due to sex-selective abortions of the third birth
in families with two daughters is larger (32 per cent). If we add up all sonless parents at parity 2
or higher, they account for 60 per cent of the entire deficit. Another 11 per cent of missing female
births corresponds to families who already have one son but want one more.
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Figure 26: Distribution of missing female births by parity and gender composition
in Viet Nam, 2014-2019

We went further in the analysis to examine the disparities in discrimination after two or more
successive births of girls. We therefore focus here only on sonless parents at parity 3+. Figure 26
displays these SRB estimates at parity 3+ in the absence of a son by region. In the Mekong River
Delta and the South-East, SRB is not significantly different from the 105 level. This confirms that,
in these two regions, parents either are indifferent to the sex of their children or have, on the
contrary, already resorted to sex selection for the first two births (as seen in the South-East
region). In the two central regions of Viet Nam, SRB after two daughters or more increases to 114
and 122. This is a significant increase; yet, it is distinctly below the national average (145). When
we move further north, SRB surges to values close to 180 male births per 100 female births.
The sex ratio reaches 187 in the Red River Delta. We note that this region records 100 female
births instead of the expected 178 (= 187/1.05) and that 78 of them are thus missing. In other
words, out of 178 expected female births, 44 per cent (78) are missing from the census counts
and, in all probability, have been terminated before birth because of their gender and that of the
previous births. This is by far the highest specific SRB estimated for Viet Nam.
Figure 27: SRB at parity 3+ in the absence of a previous son by region,
2014-2019 (39,255 observations)

Note: Abbreviations used for regions are as follows
Red RD = Red River Delta
N Mountains = Northern Midlands and Mountains
Central = North Central and Central coastal areas
Mekong RD = Mekong River Delta
C Highlands = Central Highlands
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We have replicated this analysis at parity 3+ in the absence of a son by using the socioeconomic
quintiles, and the results are displayed in Figure 27. This figure can be compared with the overall
SRB of third births classified by household quintiles (see Figure 22). As in the previous analysis,
there is a perfect correlation between SRB imbalance and the socioeconomic quintiles: birth
masculinity rises from around 130-134 among the first three quintiles to 148 among wealthy
households and 186 among the richest households. The last group displays an SRB level similar to
that of the Red River Delta (Figure 26). If we combine these two characteristics and focus on the
richest households in the Red River Delta region, SRB of this small subpopulation reaches 218.
Figure 28: SRB at parity 3+ in the absence of a previous son by socioeconomic quintile, 2014-2019
(39,255 observations)

These results again illustrate how far both regional characteristics and socioeconomic
status point to similar variations in terms of sex-selective behaviour. These two dimensions
are, however, not correlated between themselves and relate rather to quite different
characteristics of the population, i.e. mainly cultural (region) and purely economic (quintile)
variations, respectively.
8.3. Age and marital status
The last type of analysis performed is based on women’s recent birth history and concerns
two demographic characteristics directly related to mothers of children born before the census.
We can classify births by sex and by characteristics, such as age and age at marriage. We have
included the 243,073 births that occurred in the 24 months preceding the census. These are the
only computations based on this sample because of its limited size.
Figure 29: SRB by mother’s age, Viet Nam, 2017 -2019
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Figure 29 displays results on the SRB variations by the mother’s age. There is an
apparent increase in SRB by age, with birth masculinity ranging from 110.1 at 15-19 years
to 116.3 at 40-44 years. One can observe that the oldest mothers - aged 45-49 years experience a sharp rise, but the number of such births is limited (1,170). Age acts most
probably here as a proxy for parity: the older the mother, the higher the birth order of
her children. This association between SRB and age is, therefore, the product of SRB by
parity. In addition to GBSS, the “stopping rule” - when parents stop childbearing after the
birth of a son - also has an additional impact: the births to older women are most likely to
be those of their last children and therefore more masculine than previous births (see the
subsection on SRLB).
Data on SRB by mother’s age at marriage were also examined. However, the variations
between age groups are not significantly different and the data are therefore not plotted.
9. A synthetic model of male births
Our analysis so far has highlighted the great diversity of factors behind SRB variations
measured in 2019. We have, in particular, identified spatial, social, economic and demographic
determinants of birth masculinity. However, some of these potential determinants may be
correlated; for example, some regions may have a lower SRB because they are poor or because
their female population is younger. This creates a somewhat blurred picture of the hierarchy of
factors at play. This last section aims to bring together most of the variables reviewed earlier in a
comparative analysis to identify the strongest predictors of birth masculinity.
Table 6 exhibits the result of a multinomial analysis of birth masculinity in Viet Nam during
the 5 years preceding the 2019 census. The model used is a logistic regression of the occurrence
of a male birth. The sex of birth is the left-side dependent variable, whereas social, economic
and spatial characteristics are the right-side explanatory variables. The logit regression is based
on the reconstructed sample of 619,586 siblings aged less than 5 years. The variables related to
mothers could not be included, as they are not available in this sample, but indicators of parity
and gender composition could be incorporated into the regression.
The variables used are the same as those examined separately earlier in the SRB analysis.
They refer to individual births, household heads or households. Many of these indicators are
dummy variables (e.g. ethnic minority). A brief description of the variables used in the regression
is as follows:
• parity (1, 2 and 3+)
• gender composition of siblings (in three categories)
• the religion of the household head (as a proxy for the mother)
• marital status of the household head (as a proxy for the mother, five categories)
• level of education of the household head (as a proxy for the mother, five categories)
• the ethnic minority (Kinh or minority)
• socioeconomic status of the household (socioeconomic quintiles, used as a
continuous variable)
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• type of household (complex or nuclear)
• region of residence (six regions)
• area of residence (urban or rural).
Before analysing the results of this regression, let us stress that the sex of most of the births
remains completely random. With an SRB of 111.5, we can deduce the presence of an extra
6.5 male births (111.5-105) because of GBSS, and this represents only 3 per cent of all births
(= 6.5/(100+111.5)). The sex of all the remaining 97 per cent of births is therefore determined by
biological chance and thus purely random. As a result, the logistic model cannot be expected to
explain much of the variance of SRB, and it is crucial to be able to use a large sample to identify
variations meaningfully correlated with individual variables. The first column of the regression
results displays crude odds ratio (OR) derived from the binomial regression, when the regression
has been computed for each individual variable. The second column exhibits adjusted OR. All
variables have been included in a unique regression model to understand whether these variables
combine with each other or cancel each other out.
When considering crude OR, it appears that several variables increase quite significantly the
probability of birth masculinity. These results confirm the analyses conducted in previous sections
and illustrated in tables or figures. The first group is linked to birth characteristics: high-order
births (parity 3+) and those occurring after births of girls only are more likely to be masculine both ORs are equal to 1.09. It is worth noting that parity 1 has no effect on birth masculinity in
the logit regression compared with parity 2 at the national level.
The second group of characteristics is related to household heads. Birth masculinity worsens
when the household head has no religion (OR = 1.03) and when he/she is divorced (OR = 1.07),
but it improves significantly among minorities (OR = 0.977).
Finally, the third set of significant variables combines household characteristics. As
already discussed, there are more male births in households located in the two northern
regions (OR = 1.025 in the Northern Midlands and Mountains and OR = 1.05 in the Red River
Delta). We can note that urban and rural areas have no effect on birth masculinity, even when
considered separately. As seen earlier, the probability of a male birth distinctly increases
when the household socioeconomic status improves. We note that a few variables also reduce
the probability of masculine births, such as being born in a complex (i.e. multigenerational)
household, a household in which the head has never attended school, or the Central Highlands
or the Mekong River Delta.
When all variables are combined in a unique model, much fewer characteristics remain
significantly correlated with sex imbalances at birth than in the preliminary analyses. For
instance, the impact of the religion of the household head noted earlier completely disappears.
Likewise, complex households no longer display low birth masculinity, no more than households
situated in the Central Highlands and the Mekong River Delta. These associations were actually
due to other variables that have now been added to the multinomial analysis. The contribution
of ethnicity weakens significantly.
Similarly, the effects of education and socioeconomic status change. High SRB is now only
linked to higher secondary education, and the correlation is rather weak. Moreover, there is
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no longer an effect of socioeconomic status. This is an important result because of the earlier
discussion of the specific role of education and living standards in son preference and sex
imbalances at birth.
On the contrary, almost all other correlations with birth masculinity get strengthened in
the multinomial model. Children born after two or more siblings and with no previous brother
are still significantly more likely to be boys, and the corresponding ORs have increased.
Interestingly, first births are now significantly correlated with high SRB, with an OR of 1.05. The
purely demographic factors were, in fact, slightly weakened in the previous analysis by other
social or regional variables that were not factored in. SRB is also statistically higher among
households in which the head is divorced, and the OR increases in the multinomial model. We
would need more systematic analysis based on other sources to interpret this correlation. One
possible hypothesis is that those divorced heads in households with higher SRB are women
who suffered in their marriages from some pressure to have sons. The same kind of association
actually appeared in the 2014 IPS, in which separated women were more likely to have a
masculine birth.
Another important lesson is that, even when social, economic and demographic factors
are controlled for, the regional patterns remain very significant and even tend to be stronger
in the Northern Midlands and Mountains region, whose regression ORs have increased in the
multinomial analysis. Living in the Red River Delta still enhances the probability of a birth being
masculine, although less strongly (OR is now 1.04).
This provides a preliminary answer to the respective roles of cultural, socioeconomic and
demographic factors: when compared with each other, the demographic factors still predominate,
as parity and gender composition are the major factors in sex-selective behaviour. The model
confirms the fact that GBSS is mainly used in Viet Nam by parents who had several successive
female births to finally ensure the birth of a son.
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Table 6. Logit regression models of the probability of male births according to birth,
household head and household characteristics, Viet Nam, 2014-2019
Model 1

Model 2

Crude ORs

Adjusted ORs

1.001
1
1.089***

1.052***
1
1.112***

1
1.088***

1
1.107***

Religion of the head
Yes (reference)
No

1
1.028***

1
1.011

Marital status of the head
Never married
Currently married (reference)
Widowed
Divorced
Separated

1.006
1
0.9845
1.067**
0.937

1.016
1
0.995
1.077***
0.945

Level of education of the head
Never attended school
Primary
Lower secondary (reference)
Higher secondary
College/university and higher

0.959***
0.989
1
0.999
1.007

1.018
0.984
1
1.033*
1.031

Ethnicity
Kinh (reference)
Ethnic minority

1
0.977***

1
0.980*

Socioeconomic quintile

1.012***

1.004

Household type
Nuclear household (reference)
Complex household

1
0.986**

1
1.003

Region
NM&M
RRD
NC&CCA (reference)
CH
SE
MRD

1.025***
1.051***
1
0.976*
1.003
0.977**

1.040***
1.039***
1
0.987
1.004
0.988

1
1.011
-

1
1.003
1.001
619,586
-428,518.49

Variables

Birth characteristics

Characteristics
Birth rank
Rank 1
Rank 2 (reference)
Rank 3 and +
Gender composition of siblings
Previous brother (reference)
No previous brother

Household head or individual

Household characteristics

Area
Rural (reference)
Urban
Constant
Observations
Log likelihood
Notes: Significance level: *10%; **5%; ***1%.
Computed on children aged less than 5 years.
Abbreviations used for regions are as follows
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As to the contribution of socioeconomic factors, it tends to disappear when regional
factors are factored in. This suggests that local cultural factors that stand out on the different
maps exhibited in this report remain prominent factors of sex imbalances at birth, whereas
socioeconomic characteristics of the household have, in comparison, a lesser impact. These local
and regional factors are ultimately linked to gender and family systems, illustrated earlier by
residential and kinship practices that vary extensively in the country and are closely related to
the hotspots of birth masculinity documented over the past 15 years.
10. Projection of future sex imbalances
GBSS affects the base of the population pyramids by producing a gender imbalance among
the child population. This imbalance will subsequently be replicated in the future age pyramids
as the birth cohorts originally affected by sex selection age. A typical feature of GBSS is precisely
its long-term impact on population structures, as the initial sex imbalances at birth will remain
visible in specific birth cohorts over the next fifty years, independent of future mortality or fertility
trends. Another feature common to all countries is the strong inertia of GBSS. In other words,
SRB levels do not change abruptly. Like most demographic features, they tend to follow a rather
regular stable and continuous trajectory, with no sudden change.
10.1. Projection method
In this section, we examine the likely demographic consequences of the imbalances observed
until the present day and explore different scenarios of GBSS for the future. To do this, we project
Viet Nam’s population from the 2019 census over the period extending to 2059. Projections
beyond this date may not be useful in view of the fragility of long-term estimations of birth and
death rates. The scenarios used here firstly borrow from the population prospects advanced by
the United Nations in 2019 for the period 2020-2100 (United Nations, 2019). We have added
different scenarios of SRB change in the light of the experience of other countries that were
affected by sex imbalances at birth earlier than Viet Nam.
The baseline demographic data used for 2019 are directly derived from the 2019 census, from
which we borrowed the age and sex distribution. No effort has been made to correct the relative
deficit of young adults observed in the age pyramid. The set of demographic parameters used in
our projections stems from the standard United Nations population prospects. In particular, we
borrowed the following indicators from the United Nations hypotheses:
• sustained mortality improvements (average life expectancy for both sexes) - 76 years at
present and 81 years in 2059 (East Asian mortality pattern)
• almost stable fertility level (children per woman) - 2.0 in 2019 and 1.9 in 2059.
We further hypothesized the absence of net (male or female) international migrations for
the period 2019-2059.
To envisage the future pathway of SRB in Viet Nam, we examined the evolution observed in
other countries. As indicated briefly, most countries have recently recorded a gradual decrease in
their previously elevated SRB levels. Overall, the profile of SRB change over the years, resembling
that of a bell-shaped curve, is characterized initially by a sustained increase until SRB reaches a
plateau level. After this stabilization of SRB over several years, the onset of a gradual decline has
been observed in many countries until SRB comes back to levels close to normality. The bell curve
is not exactly symmetrical, as the ultimate decline of birth masculinity tends to be slower than
its initial growth.
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As argued earlier, Viet Nam’s SRB experience fits these patterns. The country recorded, from
2005 onwards, a sustained increase until it reached, within about 10 years, the current plateau
level. This levelling off of the sex imbalances at birth has been observed over the past few years.
However, the questions remain open whether birth masculinity will stay at the same level or
finally decrease and at what pace it may do so. Built on this uncertainty, three scenarios of SRB
change have been envisaged here:
1. No change: SRB remains at 111 male births per 100 female births.
2. Slow change: SRB slides slowly from its current level towards 107 in 2059.
3. Rapid change: SRB declines to 107 in 2029 and is back to the normal level of 105 by 2039.
These three scenarios are now combined with previous demographic parameters and give
rise to a set of population forecasts for the next four decades. It may be noted at the outset that
most of Viet Nam’s future population for that period has already been born and is present in the
2019 census. Our parameters will, therefore, not affect in any way the population prospects of
all birth cohorts born before 2019, including the young adults of the next two decades and even
the population aged 40 years and over in 2059 who were already counted in 2019. However,
variations in future SRB levels according to each scenario cause an increasing divergence in the
birth cohorts born after 2019.
10.2. Results
The first table (Table 7) presented here summarizes the gradual change in the overall sex ratio
of Viet Nam’s population, which stands today at 99.1 men per 100 women (see also Figure 29).
The current deficit of men (440,000 fewer men than women) is firstly the consequence of better
survival conditions among females and secondly the legacy of excess male war casualties. This
gap is bound to expand as a result of the female advantage in longevity. However, the effect of
further improvements in life expectancy would be cancelled out if SRB were to remain as high
as it is today in the next 40 years (no-change scenario). The population sex ratio would gradually
increase under the impact of persisting sex imbalances at birth. The majority of Viet Nam’s
population would be male by 2054, and the overall male deficit would still increase afterwards.
Table 7. Sex ratio of the entire population according to different SRB scenarios,
2019-2059 projections
Year

Sex ratio
NC

SC

RC

2019

99.1

99.1

99.1

2024

99.1

99.1

99.0

2029

99.1

99.1

98.9

2034

99.1

99.0

98.6

2039

99.2

99.0

98.4

2044

99.5

99.1

98.3

2049

99.8

99.3

98.3

2054

100.1

99.4

98.3

2059

100.4

99.5

98.3

Abbreviations: NC, no change; RC, rapid change; SC, slow change (see text for details).
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Nothing of that sort would happen if SRB were to decline back to a normal level. A slow
SRB change would lead to the stabilization of the population sex ratio at around 99, whereas a
scenario of more rapid decline would take the overall sex ratio further down to values closer to
98 men per 100 women.
Figure 30: Population sex ratio according to different SRB scenarios, 2019-2059 projections

Population projections according to different scenarios also allow an assessment in
terms of surplus and deficit of the male population. Figure 0 shows the numerical deficit
of men estimated today at 440,000. The different SRB trends in the future will have a
substantial effect on this deficit. In the rapid-change scenario, this deficit would continue
to grow as a result of population growth in Viet Nam and the female mortality advantage.
However, in the absence of change in the current SRB level, Viet Nam’s population would
record a downturn in its sex ratio, and the male deficit would steadily shrink after 2034. By
the mid-century, the population would, in fact, record an increasing majority of men. The
gap in 2059 between the rapid-change scenario and the no-change scenario would exceed
1.2 million men.
Figure 31: Male deficit in the entire population according to different SRB scenarios,
2019-2059 projections

The sex imbalances at birth observed in Viet Nam over the past 15 years have so far affected
only the child population. However, the first cohorts born after the rise in SRB are now adolescents
and will soon reach adulthood. This is the population that is bound to be affected in the future by
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an unusual increase in the proportion of males. We can, therefore, focus now on young adults, a
population whose sex ratio has so far been only affected by natural SRB and by sex variations in
migration (or in underreporting). We first use the population aged 20-39 years and compute its
sex ratio in the coming decades under the three different scenarios (Table 8).
Table 8. Sex ratio and excess of males in the population aged 20-39 years according
to different SRB scenarios, 2019-2059 projections
Year

Sex ratio

Excess of males

Percentage

NC

SC

RC

NC

SC

RC

NC

SC

RC

2019

103.7

103.7

103.7

563,550

563,550

563,550

3.5

3.5

3.5

2024

104.4

104.4

104.4

640,056

640,056

640,056

4.2

4.2

4.2

2029

105.1

105.1

105.1

718,249

718,249

718,249

4.9

4.9

4.9

2034

106.8

106.8

106.8

932,627

932,627

932,627

6.3

6.3

6.3

2039

108.1

108.1

108.1

1,150,174

1,150,174

1,150,174

7.5

7.5

7.5

2044

109.1

109.0

108.8

1,337,673

1,327,595

1,297,152

8.4

8.3

8.1

2049

110.0

109.7

109.0

1,448,905

1,413,885

1,307,432

9.1

8.9

8.2

2054

110.5

109.9

108.2

1,426,224

1,352,704

1,127,788

9.5

9.0

7.6

2059

110.8

109.7

106.9

1,410,579

1,282,399

926,506

9.7

8.9

6.5

Abbreviations: NC, no change; RC, rapid change; SC, slow change (see text for details).
If SRB were to decrease steadily within 10 years and be back to normal by 2039 (rapidchange scenario), we could still observe an irreversible increase in the sex ratio of the young
adult population. The rise would take the sex ratio of young adults from a normal level of 104
(close to the normal SRB level of 105) to 109 in the coming 30 years. As Figure 31 shows, the rapid
change in SRB would only cause a turnaround after 2049, which would finally initiate a modest
decline in the excess population of young adults. The sex ratio of adults aged 20-39 years would
still be at 107, which is clearly above the initial level of 103.
When we use the no-change scenario, the worsening of the sex ratio of the young adult
population proceeds much faster, notably after 2034, when the cohorts born after 2019 reach
adulthood. The sex ratio keeps rising over the decades and attains 111 after 2050 - a level similar to
that of SRB posited in this scenario. Estimates based on the slow-change scenario lie somewhere
midway between these two different sets of figures but are closer to the most pessimistic nochange scenario. We fail to notice any downturn in the young adult sex ratio before 2059.
Figure 32 charts the evolution of relative imbalances among young adults. We use here the
percentage of excess males aged 20-39 years that has been computed. In a pessimistic scenario
with a stable SRB at 111, this relative surplus of young men keeps growing from 3.5 per cent in the
2019 to almost 10 per cent at the end of our projection period. In the rapid-change scenario, there
is an initial clear rise because of past sex imbalances at birth, but this diminishes after 2039 and is
finally reversed after 2049. By 2059, the optimistic scenario results in a relative male surplus of 6.5
per cent in this age group. The gap between the no-change scenario and the rapid-change scenario
corresponds to a male surplus in the latter among 20- to 39-year-olds that is 3.2 points lower.
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Figure 32: Excess of males aged 20-39 years according to different SRB scenarios,
2019-2059 projections

Each of these scenarios can also be expressed in terms of the absolute excess of males in
the young adult population. There are 563,000 more men than women among young adults
aged 20-39 years. However, this surplus will grow as the population born after the onset of the
rise in SRB reaches adulthood. In 20 years, the excess of men will cross the 1 million mark in all
our scenarios. By 2044, it will exceed 1.3 million in all scenarios. Nevertheless, under the rapidchange scenario, this surplus would gradually decrease afterwards to 920,000 in 2059.
The same simulations can be reproduced for the population aged 15-49 years, to better
capture the potential impact on the marriage system. In the rapid-change scenario, the sex
ratio of this population grows almost continuously from 103 at present to 107 in 2059. In
the no-change scenario, the sex ratio of those aged 15-49 years grows faster, reaching 110
in 2054.
Figure 33: Excess of males aged 15-49 years according to different SRB scenarios,
2019-2059 projections

The male surplus computed in numerical terms is much more sizeable when computed using
this adult population (Figure 33). Even with the most optimistic scenario of SRB change, the male
surplus will exceed 1 million in 5 years and 1.5 million in 15 years, oscillating around 1.8 million in
the following decades. Were SRB to remain at the current level over the next four decades, the
male deficit among those aged 15-49 years would worsen even faster, reaching 2.5 million after
40 years.
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10.3. Interpreting the population simulations
In the conclusion to this section, we will stress different points drawn from the findings of
this projection exercise. To start with, it should be underlined that, although these population
simulations are based on hypothetical parameters, demographic trends tend to be very stable,
and population forecasts over a few decades are reliable exercises. However, this may not be the
case with birth masculinity, a relatively new, and mostly unexpected, demographic phenomenon
of which we have limited knowledge. This is why we have used three contrasting scenarios to
describe the potential of GBSS in the next four decades that present no change in SRB, a slow
decline and a rapid decline.
A second point relates to the fact that, after almost 15 years of elevated SRB, Viet Nam’s
population is already and irreversibly affected by sex imbalances. The female births that have
been missing since the first decade of the 21st century have already converted into missing
female youth or excess male youth. It is only a matter of time until these imbalances convert
into imbalances among young and then older adults. The results of our simulations illustrate the
combined effect of unaffected birth cohorts (those born before the rise in SRB), affected cohorts
detectable in 2019, and future birth cohorts to be born in the coming decades and whose sex
imbalances at birth can only be hypothesized. The first two components are already known and
represent a fixed feature of Viet Nam’s future population dynamics. They will have a somewhat
predictable impact on population pyramids, which forthcoming mortality and fertility trends will
not influence in a significant way.
The previous observations facilitate the interpretation of our findings. In the next 15
years, past imbalances will significantly alter demographic structures in Viet Nam, irrespective
of the subsequent evolution of SRB postulated by our different scenarios. This transformation
corresponds to a systematic masculinization of the younger population. The impact is visible, for
instance, in the slow rise observed for the sex ratio of the entire population, a rise that only a
rapid decline in SRB could reverse in the future. If SRB were to remain unchanged, the population
of Viet Nam would, in fact, become predominantly male within 40 years, an uncommon feature
found only in predominantly patriarchal countries such as China and India in which the rise in SRB
started two decades earlier than that in Viet Nam.
Adult populations, which are examined in more detail in this section, will witness a sustained
process of masculinization over the next three decades. This development appears to be
unavoidable for young adults, as all scenarios point to a growing share of males among adults
in the next 30 years. The sex ratio of adults will gradually draw nearer to the current level of sex
imbalance at birth, with about 10 per cent more males than females among young adults.
In all scenarios considered, the absolute size of male surplus (above 1 million among young
adults) appears to be considerable, a product of both past sex imbalances over the past 15 years
and the future evolution of SRB trends. However, a rapid change in SRB levels within 10 years
would have a sizeable effect and would reduce this surplus by half a million by 2054 (Figure 32).
In 20 years from now, this male surplus will exceed 1.1 million men aged 20-39 years and 1.7
million men aged 15-49 years. This considerable surplus may substantially decline only if SRB
comes down in the coming years. Nevertheless, even such a rapid decline in birth masculinity
would only partially lessen the volume of the forthcoming male surplus.
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Although male outmigration (or female in-migration) may, in theory, affect the imbalances
originally caused by the deficit of female births, there is no reason to believe that this could be
the case in Viet Nam. The volume of the male surplus is, in fact, considerable and unlikely to be
affected by international migration. Likewise, a rise in female in-migration to Viet Nam does not
seem feasible, especially when the country has long been known for reverse female migration
to countries such as South Korea. In addition, reduced fertility in Viet Nam will ultimately exert
pressure on the labour supply, an environment that is more likely to fuel wage inflation than
male outmigration.
It is out of the scope of this report to examine how GBSS and ensuing demographic sex
imbalances will affect the marriage system in Viet Nam. Even with men marrying at an older age
than women, the excess of young male adults will lead to a gradual increase in male age at marriage
when the so-called marriage squeeze hits the country. Young men will have to wait longer to find
a bride, with a direct impact on studies and employment, as the competition for potential spouses
will intensify. It can be predicted that a portion of these birth cohorts will remain unmarried, and
that these involuntarily single men are likely to be drawn predominantly from poorer and more
vulnerable sections of society. Gender and family norms that still follow distinct patriarchal forms
in the country will need to evolve to accommodate new types of social arrangements when access
to married life becomes restricted for many for purely demographic reasons.
11. Conclusion and recommendations
11.1. Conclusion
This study has investigated the trends in sex imbalances at birth in Viet Nam in the light of
the new 2019 census results. It must be read as a continuation of previous studies of GBSS in
Viet Nam, notably the two previous reports based on the 2009 census and the 2014 IPS (General
Statistics Office 2011, 2016).
This monograph, based on the analysis of published tables from the 2019 census as well
as sample data, demonstrates that the census constitutes a formidable instrument that can be
used to review the trends and differentials in GBSS in the country. The age and sex distribution
of the child population can, in particular, be used as evidence of past sex imbalances at birth
during the years preceding the 2019 census. Meanwhile, the sample microdata has allowed a
more in-depth study of fertility strategies of Vietnamese couples to be carried out that includes
the reconstruction of recent birth history by parity and by gender composition, which is key
information for the understanding of the process of sex selection. The main findings of this
monograph fall into four distinct domains: son preference; level of and trends in sex imbalances
at birth; social and regional SRB differentials; and population forecasts based on different SRB
scenarios.
The examination of various indicators of son preference shows how fertility behaviours in
Viet Nam remain profoundly shaped by gender considerations. The need for a son is a crucial
ingredient of reproductive decisions, as sonless parents always display significantly higher
subsequent fertility than parents of a previous son. The change in behaviour is patent among
parents of two or more children, whose subsequent fertility will be twice as high if they have
not had a son before. This gender bias in fertility behaviour appears to be especially pronounced
among the more educated and better-off sections of society. Several maps highlight the
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considerable geographical variations in gender bias among provinces by using the sex ratio of
the last child, that of families without a son and that of patrilocal residential arrangements. They
suggest that son preference within Viet Nam follows a specific geography, with provinces ranging
from relative gender indifference to entrenched patriarchal features. This suggests the presence
of great cultural differences, which are probably linked to local family and kinship systems
opposing the East and South-East Asian models.
Vietnamese parents closely adjust their fertility behaviour to their gender preference and
likewise resort to sex selection to achieve their gendered reproductive goals. The skewed SRB
measured from different sources from the 2019 census demonstrates how far gender bias
influences the distribution of births: according to the recent births of women, SRB was 111.5 male
births per 100 female births during the 12 months preceding the census, with other estimation
methods providing similar figures. Such a skewed SRB corresponds to a very high level of sex
imbalance at birth, with the highest level currently recorded in the world standing at 114.6 in
Azerbaijan. When compared with the normal SRB level (105 male births per 100 female births),
the current situation points to a deficit of 45,900 female births per year as a consequence of
GBSS. This number represents 6.2 per cent of the observed female births.
The trend analysis suggests that the current SRB estimate corresponds to the end of the
rise in birth masculinity that started around 2004. After 2010, SRB in the country attained a level
of 112; since then, it has levelled off, with only minor annual fluctuations around 111-112. The
examination of recent trends shows that SRB has now reached a plateau and that it is unlikely to
deteriorate any further. The experience of other countries affected earlier by the appearance of
GBSS suggests that this stabilization period may be followed by an ultimate turnaround when SRB
returns to normal levels. This study reports the limited signs of such a slight decline happening in
parts of the country (largest cities and Red River Delta). Still, measurements will be needed in the
coming years to confirm whether or not this downwards trend is sustained.
A range of different regional, cultural and socioeconomic indicators was tested to delineate
the main correlates of high or low son preference and birth masculinity in Viet Nam. Elevated SRB
levels are, in particular, associated with higher educational levels and socioeconomic status and
appear among specific ethnic groups. In contrast, lower SRB levels, at times close to the biological
level of birth masculinity, have been estimated notably among the poor, farmers/labourers of
low social status, some minority groups and the population stating a religion. However, the main
variations in levels of birth masculinity observed within the country relate to regions, as has
already been highlighted for son preference. The province-level SRB estimates vary from 105
to 119 male births per 100 female births. Parts of Viet Nam, mostly in the south and centre of
the country, have not experienced any substantial GBSS over the past two decades, whereas
northern provinces, during the same period, have experienced a rise in SRB akin to that of China.
The analysis by birth order shows that a relatively high SRB among first births (110) still
characterizes Viet Nam. This skewed SRB of first births accounts for no less than 30 per cent of
all missing female births in Viet Nam. As expected, SRB rises further among third and subsequent
births (120). Further disaggregation shows that sonless families are the most likely to resort to
sex selection for their later births, with SRB levels close to 145 after the successive births of two
or more girls and even exceeding 180 in northern regions or among the richest quintile. A final
regression model clarifies the roles of these different factors in sex imbalances at birth - birth
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order, gender composition, geography, and, to a lesser extent, higher education and ethnicity
emerge as the primary correlates of high SRB in 2019.
Current skewed levels of SRB will have a long-lasting effect on Viet Nam’s population
structures, as they will cause a surplus of young males. The future sex imbalances among adults
represent an entirely new social and demographic scenario with poorly understood consequences.
The results of different population simulations confirm that most of the future sex imbalances
in Viet Nam’s population over the next two decades are already irreversible. Even if SRB were to
fall back to a normal level in the next 15 years, the imbalances caused by 15 years of skewed SRB
levels would remain. The excess of male adults aged 15-49 years will rise to 1,500,000 men by
2034 or possibly 2,500,000 if SRB does not finally decrease. After 2040, the proportion of excess
males will represent 8 per cent of younger adults of marriageable age (20-39 years).
In conclusion, the present study has confirmed the presence of considerable sex imbalances
at birth in Viet Nam that have emerged over the past 15 years. There is no doubt that the elevated
SRB level is the direct result of ingrained son preference in the population exacerbated by the
gradual reduction in family size. During the past 10 years, SRB has declined in many countries,
from Eastern Europe to East Asia. As a result, Viet Nam’s current level of sex imbalance at birth is
now close to the highest SRB level observed in the word.
Today, Viet Nam is still at a crossroads, with a risk of keeping a high level of GBSS when
many countries are registering steady declines in their SRB. The future demographic implications
should be a concern for everyone and should call for renewed actions against the persistence of
all forms of gender bias. Although there is no “magic bullet” to stop GBSS, since a confluence of
factors causes it, we need to better understand what works and how parts of the country seem
to have remained immune to it, and to keep monitoring the situation in the years to come.
11.2. Recommendations
In this subsection, we present several policy recommendations that stem from these
findings.
Monitoring gender bias and its consequences
The 2019 census offers great materials that we can use to strengthen our knowledge and
understanding of sex-selective practices in the country. Along with annual population surveys, it
offers the only means to monitor national trends and local variations in gender bias within the
country. Given this, our recommendations concern the necessity of:
• supporting capacity-building activities to strengthen national experts on SRB analysis
• sharing census microdata to allow for further analysis of sex imbalances at birth
• strengthening efforts to consolidate the quality of the birth registration system in order
to make these data available for finer monitoring of trends
• including questions on the sex of recent births to women aged 15-49 years in other
socioeconomic surveys conducted in the future.
Understanding and eliminating GBSS
With sex imbalances rising gradually at all ages, gender bias in Viet Nam is now everyone’s
problem, and it should soon become everyone’s responsibility. The issue of GBSS needs to
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be addressed in Viet Nam through better research and strengthened policy initiatives. We
recommend the following actions:
• Support research on family dynamics in relation to son preference and patriarchal practices
linked notably to co-residence, old-age support, property rights, pension benefits, inheritance,
and marriage and divorce to develop adequate actions.
• Document the situation in areas devoid of GBSS as a way to project alternative family
dynamics that are not conducive to gender bias.
• Introduce campaigns on gender norms to reconcile family values with gender equity and
ensure that reproductive choices do not reinforce a bias towards boys in the family.
• Strengthen policy interventions to eradicate gender bias, with a focus on social groups
and regions most affected by GBSS.
• Develop monitoring and evaluation frameworks to assess past, current and future GBSS
interventions.
• Address other forms of gender discrimination, most notably in relation to land registration,
gender violence, marriage and reproductive choices, and inheritance.
Dissemination of findings
Viet Nam is still at a crossroads, with a high level of GBSS prevalence and no firm signs of
decline. There is a need to widely share the results across society and to extend the debate to
countries that have already witnessed a decline in prenatal sex selection. In this regard, we want
to point out the need to achieve the following:
• Publicize results on the persisting sex imbalances at birth in the country and their
consequences, focusing on target groups, such as women’s or medical organizations.
• Disseminate the findings of this monograph to raise public awareness of persisting GBSS.
• Encourage transnational learning by sharing lessons drawn from Viet Nam’s experience
and persisting gaps under the global programme to prevent GBSS.
• Draw lessons from the policy experience of other countries.
• Strengthen partnerships between national organizations and related government
departments to promote international cooperation within Asia and elsewhere on research,
policymaking and dialogue on gender dynamics.
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Appendix
1. Variables and indicators
The census sample includes a vast array of individual variables: standard demographic
indicators (in relation to the household head, age, sex, marital status, etc.), regional and social
indicators (province, rural/urban, religion, ethnicity, migration status, etc.) and socioeconomic
indicators (education, employment, occupation, etc.). Most important is the simple indicator of
age and sex used to provide a retrospective estimation of SRB (see subsequent sections).
Based on sample household data, GSO added an index synthesizing household amenities and
equipment to capture the socioeconomic status of the household. This index allowed the sample
of households to be divided into five categories (poorest, poor, middle, rich and richest quintiles)
that will be used here as socioeconomic quintiles or a household-level index of socioeconomic
status. In the course of our study, we generated some more household-based variables that were
notably related to the household head, such as their gender, age and education. Some variables
relate to all household members, such as the highest education level of the household members
and the size of the household. We also identified complex households to distinguish those
from smaller one-person or nuclear households. Complex households are three-generational
households and include either “grandchildren” of the household head or both the “children” and
“parents” of the household head in the same household.
Here, a family of indicators of great interest relates to women’s fertility history. A set of
questions was asked of all sample women aged 15-49 years. Since these are rather complex
variables, we describe them here in detail:
• whether they have ever given birth (item C34)
• how many sons and daughters they have had (living, in their household or outside, or
deceased) (items C35-37)
• sex, number and date (month and year) of their last birth (item C38-39)
• sex and number of their last birth during the past 12 months (i.e. since 1 April 2018)
(item C40).
These questions describe part of the birth history of Vietnamese women and provide, in
particular, information on completed fertility by sex (the number of children born so far), child
survival and recent fertility. They can, therefore, be used to assess the magnitude of past and
recent fertility behaviour, as well as its gender composition, a dimension that is central to probing
for the presence of prenatal sex selection. However, as they mostly pertain to the last births, these
questions do not allow us to reconstruct the entire birth history of the women (i.e. successive births
by date and survival status). Questions about the last births can be used to estimate the recent
level of SRB if we limit the analysis to births in the previous 2 years. This allows, in particular, the
computation of SRB of recent births based on the characteristics of the mothers (e.g. education).
2. Measuring son preference
Son preference often tends to be equated to sex selection, especially since the latter
has clear demographic manifestations, in terms of sex imbalances at birth. As indicated
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earlier, the confusion between the concepts of son preference and sex selection is
somewhat misleading. To start with, sex selection inevitably requires son preference,
since sex selection is simply son preference that has been demographically implemented.
However, the reverse is not valid, and this is when equivalence is incorrectly attributed
to the two notions. In many cases, the presence of son preference does not necessarily
translate into prenatal sex selection. As the framework presented earlier suggests, some
other necessary preconditions of GBSS may be missing, such as low fertility and access to
modern reproductive technologies.
The prevalence and intensity of son preference cannot be measured in a non-ambiguous
way. If we restrict our scope of interest to how son preference shapes reproductive behaviour,
indicators of son preference can be derived from surveys asking parents for the ideal gender
composition of a family. Such measurements are, however, not part of any census and are found
only in in-depth demographic surveys. In contrast, several fertility indicators derived from the
census provide an indirect assessment of the strength of gender bias. Here, we will use, for
example, the fertility behaviour of parents with or without male progeny as an indicator of the
gender preference system. Similarly, we will examine SRLB, which reflects whether or not sons
are more often the last child in the family.
Compared with the earlier indicators of sex ratio levels, these indicators are slightly more
complex to compute and interpret. In this section, we will examine the methods used to compute
them as well as their interpretation as indicators of gender preference. We will first describe how
family reconstruction allows us to use individual census records to reconstruct the birth history
of mothers. This method will enable the computation of each child rank in the family as well as
the gender composition of their older siblings.
2.1. Family reconstruction
We have limited information on the sex and order of births related to the women in each
household. The only direct information relates to the fertility variables, which provide the sex of
the recent births (an indicator of recent SRB) as well the number of live births per woman (an
indicator of birth order).
However, the census provides a listing of all household members by family position detailed
in several family categories (head, spouse, children, etc.). This allows us to reconstruct the family
and identify siblings. Siblings may simply be the “children” of the head of the household or, in
some cases, their “grandchildren”. Several variables that are crucial for the sex ratio analysis can
be generated by following the family reconstruction procedure described in this subsection - a
procedure derived from the so-called own-children method developed for estimating fertility
levels from census and survey records (Guilmoto, 2017).
This report focuses on individuals classified in the 2019 census as “children” and
“grandchildren” of the household head. These children are potentially surviving siblings. With
their sex and date of birth, we can classify them by rank (i.e. by parity) and determine for each
child whether or not they had any older brothers or sisters. Similarly, we can determine whether
or not they had a younger sibling at the time of the census.11
11

The procedure for deriving fertility and SRB from census records is described by Guilmoto (2017).
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In 2019, the census population under 15 years included 70 per cent “children” and 28
per cent “grandchildren”. The other kinship categories accounted for less than 2 per cent,
and they were subsequently excluded from the analysis. Out of the remaining 98 per cent,
we excluded “grandchildren” when there was any potential ambiguity concerning their
mother (i.e. when these children may be cousins rather than brothers and sisters). The
criterion for inclusion of the grandchildren was that they had to be living in a household with
only one potential mother (i.e. a woman who has ever borne at least one child’ and whose
relationship to the household head is identified as “child” or “other family relation”). The
final child subpopulation classified by rank includes 1,883,153 children below the age of 15
years, accounting for 89.5 per cent of the entire census population aged 0-14 years. We have
no reason to believe that the exclusion of the rest of the child population due to incomplete
information may bias our results in any way.
The following new variables were computed over this child subsample: child rank (i.e. parity),
gender composition of the siblings (only boys, mixed composition or only girls) and presence of a
younger sibling (i.e. subsequent fertility).
After reconstruction, the resulting child rank is very close to the original birth order (parity).
Since infant and child mortality is low,12 the proportion of deceased children is very low. In
addition, the reproductive strategy of parents is based more exactly on surviving children than on
births themselves (parents may, in fact, have another child after a child’s death). Using surviving
children is, therefore, more appropriate for an analysis of fertility behaviour.
2.2. Parity progression
The information on parity and previous and later births can be used to analyse the fertility
behaviour of parents. We are particularly interested in the probability of having another child,
which is conditional on parity and the gender composition of the older children. In a society in
which gender is indifferent, the gender composition of children who have already been born will
have no bearing on the likelihood of another birth. In societies in which there is a preference for
both girls and boys, the possibility of having another child is higher among families with only boys
or only girls. In patriarchal societies such as Viet Nam, in which there is a need for at least one
son, the likelihood of having another child should be higher among families without previous boys
(Becquet and Sacco, 2018). As a result, the information on the gender composition, combined
with the probability of bearing another child, will provide a good indicator of the presence and
relative strength of gender bias. In this way, we use the variations in reproductive behaviour
according to the sex of the older children as a measure of the “revealed gender preference” of
parents in Viet Nam.
This probability of having another birth is termed PPR and is also referred to here as
fertility progression. It is computed as the percentage of women who will have an additional
birth. PPR2 = 55 per cent means, for example, that 55 per cent of women with two children will
subsequently bear a third child.
PPR0 (the percentage of women who will have at least one birth) and PPR1 (the percentage
of women with one child who will have another birth) are the highest PPRs, usually above 80 per
12

The under-5 mortality rate is close to 2.2 per cent (WHO estimate).
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cent. However, starting with PPR2 (the percentage of women with two children who will have
another birth), fertility progression decreases very fast, as more than half of the Vietnamese
women stop childbearing after two children. It is precisely in these situations that the absence of
a male child in the family is likely to affect subsequent fertility.
The computation of parity progression is, however, made difficult by the fact that many
women had not yet had all their children at the time of the census (or that many children still did
not have younger siblings). Observations are right-censored, i.e. there is no information available
beyond the date of the census. Since data are censored in 2019, PPRs are computed with the
Kaplan-Meier estimator, a method that allows the computation of a survival probability based on
incomplete observations to be made.
There is, however, a risk in using older “children” (aged 15 years or more) found in Vietnamese
households during the census, since most children do leave the household at some point. The
probability of incomplete sibship (missing older siblings) increases rapidly with age, and it may
also vary by sex because of labour mobility or patrilocal marriage rules. For this reason, we used
sibship variables (parity, presence of an older brother, etc.) for children aged below 15 years,
and the reference period was only the 10 years preceding the census. Data pertaining to older
children are likely to be incomplete or biased because siblings are missing from the household.
2.3. Other indicators of son preference
We also examined different indicators of gender preference that can be computed from
census data. One relates to the so-called stopping behaviour (or “stopping rule”), the fact that
parents often stop childbearing after the birth of a son. Another examines the family outcome
and focuses on families without a son, a highly undesired situation in a patriarchal setting.
SRLB
The first indicator is SRLB. In the absence of any specific gender preference, the sex of all
births should be random and SRLB should be close to the biological level. However, as mentioned
earlier, many parents tend to bear children until they have a son, a typical feature of son
preference. They may even resort to sex selection to ensure the final birth of a son. The stopping
rule combined with GBSS generates a severe imbalance in SRLB, and the last-born child is more
often a boy than a girl.
This phenomenon has already been documented in Viet Nam (Pham et al., 2012). Bongaarts
(2013) has also used this SRLB measure as an indirect indicator of biased gender preference
for different countries in the world. It may be noted that, unlike PPR used to monitor fertility
progression, SRLB is affected not only by fertility behaviour but also by deliberate prenatal sex
selection at higher parities.
There are different ways to identify these last births. Here, we decided to combine the age
of the mother, the duration since the last birth (the current inter-birth interval) and the current
marital status. We first excluded women with no children. We then selected three groups of
women: women aged 45 years and over, women aged 40 years and over with no births during
the previous 5 years, and women aged 35 years and over with previous children but who were
no longer married. The average age of these 645,000 women is 42.5 years, but the date of their
last births extends over the previous 30 years.
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Finally, we identified the last birth of these women and computed SRLB by province based
on this information. The result will be examined and mapped in the next part of this report.
Proportion of girl-only families
Another indicator of sex preference relates to the composition of the family. We note the
presence of girl-only families, i.e. families with apparently completed fertility but no son. In
societies with no gender bias, the presence of girl-only families should be a random event. For
example, if fertility is one child per woman, we should expect families with only girls to account
for about 50 per cent of all families. When fertility is higher, the proportion of girl-only families
will decline further as the probability of having only girls decreases (25 per cent for an average of
two children per woman, 12 per cent for three children per woman, etc.).
In contrast, parents in a patriarchal system will actively avoid such a situation and try to have
at least one boy through two different strategies: either by having more children (until they have
a son) or by aborting female foetuses. The result will be a lower-than-expected proportion of girlonly families in populations displaying active son preference.
To measure this imbalance in the proportion of girl-only families, we examined the proportion
of girl-only families based on sample census data. First, we identified families of completed fertility
and excluded women without any children. As in the previous computation, we again selected
three groups of women: women aged 45 years and over, women aged 40 years and over with no
births during the previous 5 years, and women aged 35 years and over with no births during the
previous 10 years. The average age of these 568,000 women is 43.5 years. We then identified the
proportion among them with no male issue, i.e. girl-only families (18.7 per cent for Viet Nam).
As suggested above, the expected proportion of girl-only families depends on the average
TFRs. If the natural proportion of male births is π (about 51 per cent), the expected proportion
of girl-only families will be (1 - π)TFR. We, therefore, computed the average fertility of Vietnamese
women (2.2 children per woman) and used this figure to calculate the theoretical share of
girl-only families in the absence of gender preference (21.4 per cent). We then compared the
observed distribution of girl-only families with the expected distribution by calculating the ratio
of their observed and expected proportions for each province. This ratio should be close to 1 in
the absence of any son preference. However, as the percentages already computed for Viet Nam
show (18.7 per cent observed versus 21.4 per cent expected), the ratio is clearly below 1 in the
country, a clear consequence of son-targeting strategies. In many provinces, it will be shown to
be even smaller.
Patrilocality
We also examined which children are living with their parents after marriage. We want to
ascertain the prevalence of different post-marital residential arrangements, especially that of
patrilocality. Patrilocality corresponds to the practice of cohabitation of parents with one married
son and his own family. Patrilocality is a strong indicator of other patriarchal features. In many
areas of the world, residential patterns tend to be bilateral, i.e. they tend to be equally divided
between parents of the groom and parents of the bride when a couple stays with the parents.
Uxorilocal patterns are less common and usually relate to matrilineal family systems, in which
married daughters always live with their mothers after marriage, as is the case for the Cham
population in southern Viet Nam (Becquet, 2016).
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The census data allow for a simple examination of the extent of patrilocality in the country.
As detailed in the methodology section, it is possible to compute the distribution by gender of
all married couples living with their parents (i.e. the head of the household) in each province.
Proportions close to 50 per cent correspond to bilateral residential arrangements, whereas
proportions are likely to increase in more patrilocal areas.
3. Measuring SRB
There are several potential sources for estimating the sex ratio of previous births using the
2019 census variables. The most obvious relates to one of the fertility variables described earlier,
namely the number of births per woman during the previous 12 months. This variable covers the
births for 1 year and provides an accurate description of the current SRB.
Some preliminary observations about this source are in order. First, the birth variable
was adjusted by GSO to correct the possibility of several births during the previous 12
months due to successive births or multiple births. As a result, the corrected variable
records only one birth during the year preceding the census, and this may lead to a
slight underestimate of recent fertility. There is, however, no reason to believe that this
correction should affect SRB.
A second limitation of this variable is that it refers only to recent births. Other computations
based on the “last births” classified by years of occurrence would indeed be biased and cannot be
used as an indicator of SRB in the past. The reason for this bias is that these “last births” recorded
by women are not randomly selected, since older “last births” in the past tend to be increasingly
referring to “final or ultimate births,” after which women are unlikely to bear any more children.
Given this, these births often tend to be (1) of higher parity (since these are the final births) and
(2) male births (as many couples stop childbearing after the birth of a son).
A third and common limitation is that this variable is available only for the sampled women.
The number of recent births may be small for some provinces (see Table 11). Tabulating
births by sex, region and some other variables may similarly result in small numbers of births.
Although this is expected given the reliance on sample data, this is an obstacle for the study
of sex imbalances at birth, since SRB is an indicator that is highly vulnerable to sample size, as
indicated below.
To circumvent the limitation of the variable pertaining to births during the past 12 months,
we also used, in this analysis, the sex ratio of the population. The distribution of the child
population by age and sex is indeed a reflection of past births (fertility) and their SRB. The volume
and gender composition of the original births may have changed before the census and may
have been affected by migration or by mortality. The next subsection describes the procedure
followed for mortality correction.
This sex ratio can be computed over the entire population of the country based on the
published tabulations of full count of the population by single year of age, sex, province, and rural
and urban areas. Any other computation by social or demographic characteristics requires the
use of the sample itself.
We can now summarize the variables that can be used to analyse sex ratio variations and
their characteristics. This information is displayed in Table 9
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Table 9. Variables and sources for computing SRB, Viet Nam, 2019 census
Original
variables

Definition

Last births
Women’s
during the past
recent births
12 months

Sample
size

Reference
Other variables available
Geography
Used in this report
period
for the analysis

120,012a

2018/19

Province,
rural/urban

Mothers, individuals,
households

Mothers’
characteristics

Populationb

Population
aged 0 years

1,374,616

Birth
cohorts

Province,
rural/urban

None

Province, rural/
urban, trends

Populationb

Population
aged 0-4 years

704,622a

Birth
cohorts

Province,
rural/urban

Individuals,
households

Social and economic
characteristics

Populationc

Population
aged 0-4 years

619,586a

Birth
cohorts

Province,
rural/urban

Individuals,
households

Parity, gender
composition

Unweighted.
Requires mortality correction.
c
After family reconstruction.
a
b

3.1. Mortality correction
As indicated in the previous subsection, some computations based on the census refer to
the population observed in 2019 rather than actual birth cohorts. To estimate the size of the
original birth cohorts, the census figures need to be corrected for mortality to back-project the
2019 population; for example, the population born in 2015 (or aged 3 years) found in the census
corresponds to the survivors of the birth of 2015 (or of births from April 2015 to March 2016).
Some children may have died or migrated since 2015. We assume here, however, that migration
does not affect the sex ratio of the child population, since sex differentials in migration (due to
studies, employment or marriage) may generate distortions only above age 15 years. We focus,
therefore, on the survival effect.
The computation of SRB based on the population recorded during the census of 2019
requires a systematic corrective adjustment. To achieve this, we used the latest WHO life
tables for Viet Nam for 2016. These tables provide the best available estimate of the survival
ratio from birth until age 1 year, age 5 years, age 10 years, etc. We graduated the probability
of survival by age in years and months as required, and we used the following formula to
derive SRB:
SRB t year before the census =

sex radio of the census population aged t
sex radio of the survival from birth until age t

For instance, if the sex ratio of the survival rate is 0.95 (male survival is 5 per cent smaller
than female survival), SRB can be computed as the population sex ratio divided by 0.95. Owing to
better female survival, population sex ratios are lower than original SRB, and the proportion of
males in the population regularly declines with age since birth.
This correction method has been applied for all cohorts - by single year/month of birth or by
broader periods - and, unless specified, SRBs computed in this monograph have been systematically
corrected for sex differentials in mortality. For example, the sex ratio of the population aged 2
years is 110.3, according to the tabulations using the full count (468,000 children). However,
according to the WHO life table, infant boys have a slightly higher mortality rate from birth until
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age 1 year, and the sex ratio of the survival rate is 0.998. As a result, SRB of children aged 2 years
(mostly born during 2016) can be estimated at 110.8 based on the population distribution.
3.2. Variability
The analysis of the sex distribution of births also suffers from imperfections stemming from
sampling. The main source of concern is the necessarily limited precision of a measure of sex ratios
calculated on a small number of births or children. As with any proportion, the sex distribution
is subject to the effects of a binomial law. The precision of the measurement depends on the
inverse of the square root of the number of observations n (computed as ). However, unlike
other indicators, SRB is computed as a ratio of proportions, and the variability to sample size is
therefore twice as large.
We can illustrate this variability by calculating the confidence interval of an SRB of 105 male
births per 100 female births based on an increasing number of births. This demonstrates the
extent to which the sex ratio computed on a small sample may be subject to random fluctuations.
If we use 1,000 births, the SRB estimate ranges from 93 to 119 (95 per cent confidence interval).
In other words, this SRB of 105 is, in this case, statistically indistinguishable from 119, which is the
highest regional estimate observed in Viet Nam.
Table 10 displays the confidence intervals for an SRB of 105 male births per 100 female
births computed over samples of different sizes. We see that the range of variation decreases
gradually with the sample size. It is still larger than 10 male births per 100 female births for a
sample of 5,000 births. It takes more than 20,000 births to reduce the confidence range to less
than 5 per 100. Although we use 105 in these simulations, it may be noticed that the range of the
confidence interval is almost similar for different sex ratio levels (i.e. for 100 or 115).
Table 10. Confidence intervals of SRB computations according to the size of the sample used
Number of births

SRB

Lower limit

Upper limit

Range

1,000

105

92.8

118.9

26.1

2,000

105

96.2

114.6

18.4

5,000

105

99.3

111.0

11.7

10,000

105

101.0

109.2

8.2

20,000

105

102.1

108.0

5.9

50,000

105

103.2

106.9

3.7

100,000

105

103.7

106.3

2.6

500,000

105

104.4

105.6

1.2

1,000,000

105

104.6

105.4

0.8

To give an idea of the impact of this variability, we can provide a few examples of samples
used to compute SRB levels in this report. The numbers concerned vary from 1,000 to 1.3 million,
as shown in Table 11. Using the previous table, we can deduce the confidence intervals pertaining
to these different estimates from the size of the sample of births or children.
Table 11 highlights the relative strength and weakness of the data used in this monograph.
When feasible, computations derived from the full census count are the most reliable, as they
are based, for example, more than 10,000 births or children by province, even if numbers may be
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smaller in some provinces (i.e. Bac Kan or Bac Lieu). When we use fertility data based on recent
births (during the past 12 months), birth numbers tend to decrease significantly but remain
quite large. The last two lines of this table, for instance, point to the relatively small size of SRB
calculations based on the population below 5 years of parity 3+ in sonless families by region or
the population below 5 years for a small ethnic minority such as the Khmer. When birth data are
disaggregated by the age of the mother or by province, numbers can be even lower and estimates
can be impossible to interpret. This is the case, for example, for province-level computations
based on fewer than 5,000 births or children.
Table 11. Sample size at various scales, Viet Nam, 2019 census
Scale

Disaggregation

Source

Sample sizea
(in thousands)

Population below 1 year

Country

None

Full count

1,374

Population below 1 year

Urban areas

None

Full count

425

Population below 1 year

Provinces

None

Full count

4-123

Births during the past 12 months

Country

None

Sample

119

Births during the past 12 months

Country

Women below 20 years

Sample

8

Births during the past 12 months

Provinces

None

Sample

1-8

Population below 1year

Country

None

Sample

125

Population below 5 years

Country

None

Sample

704

Population below 5 years

Provinces

None

Sample

2-63

Population below 5 years

Country

Parity 3+

Sample

113

Population below 5 years

Country

Richest quintile

Sample

146

Population below 5 years

region

Parity 3+

Sample

8-30

Population below 5 years

Country

Parity 3+ and no son

Sample

39

Population below 5 years

Region

Parity 3+ and no son

Sample

3-10

Population below 5 years

Country

Khmer ethnic minority

Sample

9

Population

Note: Each line refers to a subsample defined by the population used (e.g. population below age 1 year), the scale
(e.g. province level) and the disaggregation (e.g. births of parity 3+).
a
Unweighted sample sizes used.

This is the main reason why we mostly focus in this report on disaggregated figures drawn
from the child population aged 0-4 years. The sample is about five times larger than that for
recent births, and the 95 per cent confidence interval is more than twice as small.
3.3. Missing female births
Since Amartya Sen’s pioneering study on Asia’s missing women was first published (Sen
1990), demographers have also derived summary indicators, based on sex ratios, by assessing the
net impact of GBSS. The number of missing females (or women) is probably the most common
indicator among them. It compares the observed age and sex distributions of specific countries
without reported forms of sex selection. However, such estimates of missing females are affected
in a complex way not only by GBSS, but also by sex differentials in mortality and migration, and
by age structures.
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More recently, estimates have focused on missing female births (sometimes inappropriately
called “missing girls”). The methodology consists of comparing observed SRB levels with
expected SRB levels (Guilmoto et al., 2020). The expected SRB level is the natural SRB level of
105 male births per 100 female births. This indicator uses the number of observed male births
as a reference and computes the expected number of female births (using a ratio of 1/1.05). The
shortfall in female births - calculated as the difference between the expected number of female
births and the observed number - can be interpreted as the number of missing female births
caused by prenatal sex selection.
This measure of missing female births has several advantages. It is easy to interpret, as this
absolute number corresponds to the actual deficit of female births. It will, later on, convert into
missing girls or missing adult women as birth cohorts gradually age. The indicator can be easily
computed as long as we have an estimate of observed male and female births. It can also be
disaggregated by region or by any other social characteristic. For instance, the total number of
female births missing in the country can be divided by province to highlight the contribution of
each province. Northern regions, for instance, contribute to a large extent to the overall deficit
of female births. This measure can similarly be apportioned by parity and gender composition
of the families, showing the relative impact of sex selection at various stages (first births, after
the birth of two girls, etc.). Other aforementioned constraints such as sample size and mortality
correction also apply.
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