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Mother—child separation harms children’s development. This concern is particularly relevant in rapidly urban-
izing societies with massive migration. However, factors that increase the probability of children becoming
separated from their migrating parents are not well understood. In this study, we find that during early child-
hood, specifically at the age of 2 years, girls are less likely to become separated from their parents than boys are.
This is due to son preference, which leads parents to attempt to have another child after a firstborn daughter,

mostly when the daughter is 2 years old. Furthermore, migrant women often stay in their hometowns during
pregnancy, which prevents mother-daughter separation. Our placebo tests indicate that this gender gap at the
age of 2 years does not exist in provinces with birth interval restrictions or strict one-child policies. The gap is
wider in regions with stronger son preference or higher historical population outflow rates.

1. Introduction

Early childhood experiences establish the foundation for optimum
health, growth, and neurodevelopment throughout the lifespan (Cunha
et al.,, 2006, 2010; Heckman, 2006; Cunha and Heckman, 2007).
Parental companionship, especially from one’s mother, plays a critical
role in building this foundation (Waldfogel et al., 2002; Baum, 2003;
Luby et al., 2012; Zhao et al.,, 2014; Luby et al., 2016). However,
knowledge of who is more likely to experience this separation and why is
rather lacking.

This question is particularly relevant for countries that have under-
gone rapid urbanization. According to the United Nations Development
Programme (2009), over 900 million people worldwide migrate away
from home for work. For instance, China has witnessed a massive wave
of migration in the past few decades. As of 2021, the total number of
migrant workers in China was approximately 300 million (The State
Council of PRC, 2022). When workers migrate to more developed re-
gions, they often leave their children behind in their hometowns owing
to high childcare costs or limited access to public schools and kinder-
gartens in urban areas (Cortes, 2008, 2015; Graham and Jordan, 2011;
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Zhang et al., 2014). In China, in 2015, the number of left-behind chil-
dren was estimated to be as high as 70 million (Huang, 2022).

Using a 0.35% sample from China’s 2010 population census, we
examine gender differences in parent—child separation for pre-school-
aged firstborn children in rural China." We find that parents are less
likely to leave girls behind than boys in early childhood; this difference
is most prominent at age 2. In line with this result, we find the likelihood
of parents migrating for work to be significantly higher for boys than for
girls at age 2. Such gender differences persist across a battery of
robustness checks.

We argue that these outcomes are driven by the fact that in the
context of son preference, parents with firstborn girls are more likely to
try to have a second child shortly after their first child’s birth (Ebenstein,
2010). Additionally, mothers usually remain in their hometowns during
pregnancy and childbirth, restricted by the reimbursement policies of
health insurance. The reimbursement rate is only 30%-40% for medical
costs outside one’s registered residential (hukou) region, compared with
50%-75% for expenditures that occur within one’s locality (Yi and Gu,
2015). According to statistics from the 2012 wave of the China Migra-
tion Dynamic Study, over 66.9% of migrant mothers stay in their
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1 We select only firstborn children because the genders of high-order births in China are not random. Parents may select their children’s gender through abortion or
even abandonment (Chen et al., 2013; Bao et al., 2023). However, the sex of the first child in areas with the 1.5 or two-child policy can be considered random. We

discuss this in more detail in Section 5.1.
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hometowns for most or all of their pregnancies, and 80.9% give birth in
their hometowns. The fact that pregnant women postpone migration or
return to their hometowns effectively prevents mother—-daughter sepa-
ration until a mother gives birth to her second child, which is around the
time when her firstborn turns 2 years old. No such factors appear to
restrict separation for boys in early childhood. Thus, son preference
paradoxically protects girls from becoming separated from their mothers
in early childhood.

We investigate the abovementioned mechanism of fertility-caused
migration delay by conducting two placebo tests. First, we compare
provinces with different requirements for the interval between a wom-
an’s first and second births. Some provincial governments mandate a
waiting period of at least four years or require the mother to reach a
certain age before having a second child to control population growth.
Our analysis reveals that gender differences in early childhood separa-
tion do not exist in regions with such restrictions, as parents cannot
freely respond to the birth of a firstborn girl by immediately having a
second child. Second, we compare provinces with strict one-child pol-
icies to those with more relaxed policies. In response to protests from
rural communities, some provinces implemented policies allowing
families to have two children (the two-child policy) or to have a second
child when the first child is a girl (the 1.5-child policy). We note that the
observed gender gap in early childhood separation only occurs in these
provinces with the 1.5 or two-child policy. By contrast, we do not
observe this gender gap in provinces with strict one-child policies, as
families are not permitted by law to respond to the birth of a firstborn
girl by having a second child.

To further examine this mechanism, we conduct two heterogeneity
analyses. First, we categorize the sample into groups based on different
strengths of son preference. We use the regional sex ratio of the cohort of
interest as a proxy for the strength of son preference in the locality. We
detect a significant gender difference in being left behind only in regions
with skewed sex ratios. In addition, according to the past findings that
indicate education weakens son preference (Chung and Gupta, 2007),
we examine heterogeneity across parental education and find that
gender differences in mother—child separation exist only in families with
lower levels of parental education. Second, we explore gender differ-
ences across regions with different historical ratios of population
outflow, revealing that gender differences in parent—child separation are
more prominent in regions with high historical migration rates. These
results align with our premise that significant gender differences in
parent—child separation at 2 years of age are likely to be driven by
parents’ motivation to attempt to have a son shortly after the birth of a
firstborn girl.

The separation of mothers from their sons can explain another phe-
nomenon: that of girls largely outperforming boys in both cognitive and
non-cognitive domains (Kimball, 1989; Szatmari et al., 1989; Campbell
et al., 2000; Gilliam, 2005; Ready et al., 2005; Beaman et al., 2006;
Entwisle, 2018). Numerous studies have shown the detrimental effect of
mother—child separation on children’s development (Waldfogel et al.,
2002; Baum, 2003; Luby et al., 2012; Luby et al., 2016). Accordingly, we
briefly explore the correlation between children’s experiences of being
left behind and their human capital outcomes. We find that becoming
separated from their parents in early childhood is associated with a
lower class ranking after attaining 10 years old. Regarding gender gap in
academic performance, according to a simple back-of-the-envelope
calculation, we find that the experience of being left behind at age 2
accounts for 5.0%-20.2% of the total gender difference in class ranking.
These results suggest that more companionship from mothers in early
childhood benefits girls’ long-term development and that the gender gap
in mother—child separation is associated with the gender gap in human
capital.

Our study extends the current literature from several angles. First,
various studies have illustrated that left-behind children experience
huge human capital losses (Sun et al., 2010; He et al., 2012; Wen and
Lin, 2012; Chen, 2013; Mou et al., 2013; Zhang et al., 2014; Gao et al.,
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2015; Mu and De Brauw, 2015; Ren and Treiman, 2016; Meng and
Yamauchi, 2017; Luo, 2020; Huang, 2022). Specifically, Yue et al.
(2016) note that maternal migration during early childhood has signif-
icant negative effects on the cognitive development of children from
rural China. Separation from mothers between 6 months and 2 years of
age negatively affects children’s cognitive scores, dietary quality, height
growth, and weight. The present study adds to the existing literature by
investigating gender differences in the likelihood of being left behind,
providing important implications for addressing gender inequality in
parental care in the early childhood.

Second, many studies have discussed the consequences of son pref-
erence from various perspectives since Sen (1992) proposes the “missing
girls” phenomenon. Son preference influences both fertility and invest-
ment in children (Filmer et al., 2008; Liu, 2014; Wang, 2019). In China
and South Asia, son preference causes gender-selective abortions of fe-
male fetuses, resulting in a skewed sex ratio at birth (Park and Cho,
1995; Das Gupta et al., 2003; Ebenstein, 2010; Chen et al., 2013). In
India, Das (1987) describes the “stop-after-a-son” rule for fertility. As a
consequence of this rule, Jayachandran and Kuziemko (2011) observe a
significantly lower breastfeeding duration for daughters than for sons.
Moreover, son preference leads to unequal resource distribution be-
tween boys and girls in early childhood, causing gender inequality in
dimensions such as educational opportunities, nutritional intake, and
health conditions (Pitt and Rosenzweig, 1990; Rose, 1999; Borooah,
2004; Wang, 2005; Gong et al., 2005; Jayachandran and Pande, 2017;
Igbal et al., 2018). However, to our knowledge, this study is the first to
highlight that son preference can paradoxically protect girls by reducing
mother—child separation.

Third, this study sheds light on the puzzling phenomenon in which,
on average, girls perform better academically than boys (Kimball, 1989;
Campbell et al., 2000; Entwisle, 2018). Other than biological influences,
economists have focused on the role of social influences. For example,
Bertrand and Pan (2013), Fan et al. (2015), Aucejo and James (2019)
and Autor et al. (2019) indicate that boys are more vulnerable than girls
in families with single parents, employed mothers, or low socioeconomic
status. Boys in such families are more likely to experience externalizing
problems, school suspensions, and eventually lower educational
attainment. In this study, we identify a novel channel as a parallel
mechanism that can be regarded as a good example of the fact that,
compared to girls, boys are not only more vulnerable to separation from
their parents but are also more likely to experience such unfavorable
changes.

In general, our study makes two main contributions to the literature.
First, it is the first study to causally examine and discuss the gender
disparity in children being left behind by their parents. Second, we
uncover a novel finding that son preference can paradoxically act as a
protective factor for girls by reducing the likelihood of separation be-
tween mothers and their daughters.

The remainder of the paper is organized as follows. In Section 2, we
describe the background of the widespread son preference and paren-
t—child separation in China. In Section 3, we give an overview of our
dataset and present some preliminary graphical evidence. In Section 4,
we present difference-in-differences (DID) estimates of gender dispar-
ities in parent—child separation and explain fertility motives as the
channel driving such differences. In Section 5, we address the details of
identification and provide interpretations. Section 6 explores the het-
erogeneities of gender differences in parent-child separation to better
elucidate this mechanism. In Section 7, we report the robustness checks
and provide supplementary evidence. Section 8 discusses the impor-
tance of early childhood separation using a back-of-the-envelope
calculation, and Section 9 concludes the paper.
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2. Background
2.1. Son preference and gender disparities in children’s development

Son preference is a long-standing social problem in many countries
(Sen, 1992; Dahl and Moretti, 2008; Blau et al., 2020). It is uniquely
severe in Asia, especially in regions with a long history of Confucian
culture (Ebenstein, 2021). Aside from the most salient manifes-
tation—namely the “missing girls” issue (Sen, 1992), reflected by
acutely skewed sex ratios in China (Ebenstein, 2010), South Korea
(Edlund and Lee, 2013), and India (Clark, 2000; Mitra, 2014)—girls
usually occupy an inferior position in terms of family resource allocation
during childhood. Parents often invest less in their daughters regarding
both education and nutrition (Gong et al., 2005; Jayachandran and
Pande, 2017). Scholars and policymakers are particularly concerned
about such gender inequality because early childhood is the most
important stage for human capital formation (Cunha and Heckman,
2007; Cunha et al., 2010). Owing to the imbalanced resource allocation
of nutritional resources and medical care, compared with boys, girls are
more likely to be underweight and have higher morbidity and mortality
rates (Chen et al., 1981; Dancer et al., 2008).

However, despite such disadvantages, on average, girls perform
better in reading and writing, and even in subjects considered more
stereotypically “masculine” such as math in primary and secondary
school (Kimball, 1989; Campbell et al., 2000; Entwisle, 2018). Data from
the 2010-2018 China Family Panel Study (CFPS) shows that, among
children aged 10-18 years in patriarchal rural China, girls consistently
outperform boys by 5-10 percentiles (10%-20%) of class ranking. These
differences are displayed in Appendix Figure Al. This has led to a
reverse gender gap in educational attainment in a large part of the world
(Murnane, 2013; Treiman, 2013). Both biological and social factors
contribute to girls’ better performance.

2.2. Parent—child separation

2.2.1. Left-behind children: the cause and status quo

In rapidly urbanizing China, the massive migration from rural to
urban regions exceeded 300 million people in 2021. A huge number of
migrant laborers, who are in their 20s and 30s, exhaust themselves
during long shifts, live frugally in dormitories provided by their em-
ployers, and leave their young children behind in their hometowns. Such
separation can be heartbreaking for both parents and children; however,
it seems inevitable given the high living costs in big cities and institu-
tional barriers such as the hukou system.

Hukou is a registered residency status that directly connects to the
public services one can access. The modern hukou system dates back to
1958 when China completed its socialist transformation; it served as
part of the central planning economic system to restrict rural-urban
migration as urban workers received much higher social welfare sup-
port, and the prices of agricultural products were deliberately under-
valued (Lin, 2011). This system originally registered each individual in
their home location, and any migration without the government’s
permission was prohibited. The hukou system was relaxed but remained
in effect after China’s economic reform in the 1980s. People were
allowed to migrate; however, in destination cities, non-registered resi-
dents were restricted from receiving public services, including public
medical insurance and public education (Song, 2014; Sieg et al., 2021;
Huang, 2022). Such services from private providers are rather expensive
and it is extremely difficult for migrants to pay the premiums.

Aside from a lack of educational opportunities, children’s cost of
living is much higher in urban compared to rural areas. According to a
report by the leading business media Caixin (YuWa Population Research,
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2022), as of 2019, the average cost of rearing a child from age 0-17
years was 300,000 RMB (44,000 USD) in rural China but doubled to 630,
000 RMB (93,000 USD) in urban regions, accounting for about 43% of
18 years of total disposable income for a family of three.” Thus, a lack of
educational opportunities and high living costs in urban areas result in
many parents leaving their children behind in their hometowns when
they migrate to cities for work. This produces a large group of disad-
vantaged children who are separated from their parents. According to a
report by the United Nations International Children’s Emergency Fund
(UNICEF), the total number of left-behind children in China numbered
around 70 million in 2015 (Huang, 2022).

2.2.2. Disadvantages for left-behind children

Left-behind children grow up in an unfriendly environment without
parental companionship or supervision, which causes problems such as
deficits in academic performance (Zhang et al., 2014; Meng and
Yamauchi, 2017), nutritional intake (Wen and Lin, 2012; Mu and De
Brauw, 2015), and mental health (He et al., 2012; Gao et al., 2015).
Specifically, relevant to our study, Yue et al. (2016) highlight the
extreme detrimental impact of separation during early childhood.

Using CFPS data, we observe a similar pattern of disadvantages for
left-behind children. Table 1 shows that preschool-aged children sepa-
rated from their mothers in 2010 developed worse cognitive and non-
cognitive abilities by 2018 compared with those who remained with
their mothers. Specifically, they had a lower class rank, lower scores on
math and word tests administered by investigators, and a stronger ten-
dency toward depression. The effects of separation from one’s father are
more limited, which is consistent with the fact that mothers are gener-
ally the primary caregivers.

3. Data, summary statistics, and graphical evidence

We use two datasets to explore gender differences during early
childhood in the likelihood of parent—child separation and parental
fertility behaviors, and one dataset for the back-of-the-envelope calcu-
lation. In this section, we describe our working sample, present sum-
mary statistics, and use raw data to show the graphical evidence of age-
specific hazards of separation from one’s parents.

3.1. Data and summary statistics

Our analysis of gender disparities in parent-child separation,
particularly mother—child separation, uses a 0.35% sample from the
2010 population census, implemented by the National Bureau of Sta-
tistics. All individuals in China are expected to be interviewed regarding
their basic demographic information and socioeconomic status,
including jobs, fertility history, current residence, and registered resi-
dence (hukou). With respect to our research question, the main advan-
tage of this dataset is its large sample size. We define families with either
father or mother having agricultural hukou as rural families. We focus on
children under school age: The 2010 sample includes 91,941 rural
children who were under school age at the time of the survey.

The census surveys individuals who either reside at their registered
address or in other places but are registered as a household member in
the residency document (the hukou book). For those not living at their
registered household address, the census inquires as to whether they
reside in other counties, cities, or provinces. The census records each
registered household member’s relationship with the household head;
thus, we can match children with their parents. Utilizing such

2 The median disposable income per capita in China in 2019 was 26,523 RMB
(National Bureau of Statistics, 2020).
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Table 1

Comparison between children with and without the experience of parental separation.
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Separated from the mother

Separated from the father

Yes No Diff. Yes No Diff.
(€8] 2) 3) “@ %) (6)
Class ranking 0.524 0.608 —0.084%** 0.588 0.601 -0.013
(0.301) (0.280) (0.005) (0.289) (0.282) (0.579)
Math test score 6.278 8.045 —1.767*** 6.715 8.135 —1.420%**
(7.433) (6.324) (0.002) (7.330) (6.207) (0.003)
Word test score 15.986 18.161 —2.175%* 16.557 18.262 —1.705**
(12.694) (10.865) (0.030) (12.301) (10.752) (0.036)
Depression 30.833 29.640 1.193* 30.362 29.633 0.729
(7.874) (6.813) (0.056) (6.801) (7.023) (0.151)
Self-control 62.901 62.397 0.504 63.287 62.211 1.075
(13.771) (18.185) (0.758) (13.703) (18.694) (0.417)
Locus of control 57.307 58.395 —1.088 58.102 58.290 —-0.188
(10.386) (9.938) (0.226) (9.284) (10.217) (0.797)
Self-esteem 34.913 36.399 —1.485 37.470 35.806 1.663
(37.386) (37.558) (0.659) (37.486) (37.545) (0.543)
Trust 57.025 56.779 0.247 56.728 56.838 —0.111
(13.178) (14.594) (0.849) (13.328) (14.723) (0.916)

SOURCE—Longitudinal data from the 2010 and 2018 waves of the CFPS.

NOTE—The sample comprises children aged 0-5 years in rural families. The sample is divided into two groups according to whether children were left behind by their
mothers or fathers in 2010. The variables capture cognitive and non-cognitive skills and were collected in 2018. The entries are the means. Standard deviations or p-

values of t-tests (diff. columns) are reported in parentheses.
* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

information, we identify parent-child separation; that is, we deem a
situation to involve parent—child separation if the child resides at the
registered address while the parent does not.> To focus on the “true
essence” of parent-child separation, we exclude the circumstances of
easy commuting or frequent visits, and regard children as being sepa-
rated from a parent if the parent live in a different county.

To investigate gender differences in parental behaviors regarding
fertility and migration, we restrict our sample in the main regression in
the following manner. First, to avoid the potential issues of gender-
selective abortions against female fetuses, we restrict the sample to
firstborn children as several studies have documented the randomness of
firstborn gender (Li, 2007; Ebenstein, 2010; Sun and Zhao, 2016). Sec-
ond, in our main regression, we exclude six provinces that are under a
restrictive one-child policy (Beijing, Tianjin, Shanghai, Jiangsu, Sichuan
and Chongging). Although, as the data indicates, approximately 40.5%
of people in these provinces actually have more than one child, this rate
is substantially lower than the 55.0% in other areas. We also exclude
ethnic minorities and provinces with a large proportion (at least 20%) of
minorities (Tibet, Xinjiang, Qinghai, Guangxi, Guizhou, Ningxia,
Yunnan, and Inner Mongolia), which are usually subject to very different
fertility policies. Third, because the return on human capital investment
is highest in early childhood, and because decisions regarding migration
and living arrangements are most likely associated with fertility
behavior in the years following a woman's first birth, we focus on the
preschool age (0-5 years old) of the firstborn. Fourth, as we are inter-
ested in mothers with the limited option of either remaining at home
with their child or migrating without the child, in the main regression,
we exclude households that are able to migrate with their children.
Children in these households comprise only 2.8% of the 91,941 rural
children under school age. We incorporate these households into the
multi-logit analysis as part of the robustness check (see Section 7.2)."

% In a small portion of households, the parents reside at the registered
address, but the children do not. In this circumstance, some children board with
or are adopted by relatives. Such households amount to only 0.1% of the
sample.

4 We also exclude children whose parents are remarried, divorced or wid-
owed in our working sample.

Table 2 presents the summary statistics of our sample. As shown in
Panel A, 15.1% of rural children aged 0-5 years are separated from at
least one parent; 7.3% and 14.3% are separated from their mothers and
fathers, respectively. Among all cases of parent—child separation, 97.3%
of the parents are migrant workers who have left their children behind at
their registered residential/hukou address.”

Table 2
Summary statistics of Children’s living arrangement and (family)
characteristics.

Variable Mean SD

@ ©)]

Panel A. Living arrangement

Coresident with both parents 0.849 0.358
Separated from mother only 0.008 0.088
Separated from father only 0.078 0.268
Separated from both parents 0.065 0.246
Observations 18,435

Panel B. Children’s (family) characteristics

Have sibling(s) 0.175 0.380
Mother’s age 28.219 3.784
Father’s age 29.460 4.317
Mother registered as a rural resident in the hukou system 0.976 0.153
Father registered as a rural resident in the hukou system 0.980 0.140
Mother’s years of schooling 8.994 1.946
Father’s years of schooling 9.344 1.826
Observations 18,435

SOURCE— 0.35% sample from the 2010 China Population Census.
NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. Panel A
includes variables related to the current residency status of children (whether
they are separated from their parents or not). Panel B presents individual and
household characteristics.

5 If the parent does not live in the registered residency address, census further
asks the reason on such separation. We specify a parent as a migrant worker if
the answer is “Going to another place for business or work”.
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Table 2 Panel B displays the summary statistics of some individual
and household characteristics. In our sample, 17.5% of the firstborn
children aged 0-5 years have at least one sibling. In our defined rural
families, the parents are predominantly registered as rural residents in
the hukou system, with an average of around nine years of education; the
mothers and fathers have mean ages of 28.2 and 29.5 years,
respectively.

In addition to the 2010 population census, we use two supplemen-
tary datasets. First, we use the China Migrant Dynamic Survey (CMDS)
to explore the mechanism driving gender differences in separation. The
CMDS is a repeated cross-sectional survey on migrant households
implemented by the National Health Commission from 2009 to 2021.
Second, we employ the CFPS to investigate the relationship between
parent—child separation and human capital outcomes. The CFPS is a
nationally representative, longitudinal survey of Chinese communities,
families, and individuals (Xie and Hu, 2014); it contains several mea-
surements of human capital for children above age 10. We describe these
two datasets in more detail in Sections 4 and 8, respectively.

3.2. Graphical evidence

For this subsection, we compare the age-specific means of the like-
lihood of mother—child separation and that of mothers being migrant
laborers for boys versus girls in rural Han families in China. We calculate
the likelihood of mother—child separation as the ratio of the number of
children whose mothers live in a different county (from the child’s place
of residence), to the total number of children. The likelihood of a mother
being a migrant laborer is the ratio of the number of children whose
mothers work or run a business in a different county (from the child’s
place of residence), to the total number of children.

Panels (a) and (b) of Fig. 1 show the age-specific likelihood of
mother—child separation and a mother being a migrant laborer,
respectively, in early childhood, after controlling for household char-
acteristics, including parents’ ages (and the quadratic terms), the
dummy indicator of rural residency in the hukou system, and parents’
years of schooling. In both figures, the dashed and solid lines represent
girls and boys, respectively.

Fig. 1 suggests three empirical patterns. First, Panel (a) presents an
extremely low propensity of separation or maternal migration in the
year of childbirth. There is no gender difference in separation at this
point. Second, the likelihood in both figures increases substantially for
both boys and girls at the age of 1, which is generally when the lactation
period ends. At age 2, the likelihood of separation and parental migra-
tion for boys apparently exceeds that for girls. Third, the gender dif-
ference in separation gradually disappears as the children grow older.
Thus, we can see an interesting pattern where the gender gap in moth-
er—child separation and a mother being a migrant worker seems
exceedingly pronounced at around age 2.

These findings are consistent with our premise that, in the context of
son preference, parents will want a second child if their firstborn child is
a girl. During the pregnancy and delivery of the second child, the mother
will stay in her hometown with her firstborn child. Specifically, we
observe the gender gap appearing at around age 2 of her firstborn child,
and this is mainly attributed to higher levels of separation among
households with boys at the age of 2 compared to other ages.

4. Gender differences in parent-child separation

To carefully quantify the magnitude and significance levels, we use
regression analysis to examine the details of gender differences (see
Section 4.1). We explore the mechanism of fertility-caused migration
delay (see Section 4.2) and derive supporting evidence (see Section 4.3).

4.1. Empirical strategy and regression evidence

For the benchmark analysis, we run the following DID regression to
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estimate the gender differences of interest across age groups:

5 5
Yia=a+ Zﬂ,l(lm =1) X Boyis + Z S:A(Liy=7) 4+ Boyic @ p+Xic1 - +7.
=1 =1
+ Eict
(€]

The subscripts i, ¢, and l denote the individual child, prefecture (city),
and child’s age in 2010, respectively. The outcome variable y;, indicates
whether child i in city ¢ of age [ lives separately from a parent. Specif-
ically, for child i, y;; = 1 if a parent lives in a different county from the
child’s residence place; y;; = O if the parent and the child live at the
same place. Boy;y is a dummy indicator for whether the firstborn child i
is a boy. The coefficient of it is the gender fixed effect and represents the
gender difference at age 0. In other words, if gender results in varying
risks of becoming left-behind children at all ages, including even in the
year of birth, then this age-invariant difference should be captured by p.
I(li; = 7) denotes whether the firstborn child is at age 7 in 2010.

We also interact the boy dummy with each age dummy for 7 = 1-5,
respectively. &, is the age-specific separation hazard for girls. Under the
assumption that the firstborn gender is random, coefficient $, captures
the age-variant gender differences regarding the hazard of parent—child
separation for the birth cohort aged 7 in 2010 for 7 = 1, ..., 5, respec-
tively. Vector X;; includes control variables such as parents’ ages (and
their quadratic terms), the dummy indicator of rural residency in the
hukou system and years of schooling. y, is the prefecture fixed effect.
Standard errors are clustered at the county level.®

We discuss three particulars regarding the abovementioned specifi-
cation in Section 5: the randomness of gender, differentiating between
age effects and birth cohort effects, and the interpretation of the co-
efficients of interactions as the age-varying gender difference.

4.1.1. The hazard of parent—child separation

Table 3 displays the results for age-specific gender differences in
terms of the parent—child separation hazard. Columns (1)-(3) show the
age-variant gender differences in the likelihood of a child separating
from their mother, father, and both parents, respectively. The gender
difference of mother—child separation is close to zero at baseline (age 0).
Given that y =~ 0, as seen in Table 3, we use the “age-variant gender
differences” and “the total gender gap at each age” interchangeably as
the interpretation of .. We will discuss and differentiate the in-
terpretations in detail in Section 5.3.

The gender difference remains very small at age 1, which is in line
with the conjecture that the mother, having given birth in her home-
town, would spend some time recovering and breastfeeding before
migrating for work, regardless of the child’s gender. This is also in line
with the pattern in Fig. 1(a), which shows that the propensities for
mother—child separation for boys and girls closely track each other from
0 to 1 years of age.

However, at age 2, boys are more likely to live separately from both
parents. Specifically, the estimates in Column (1) of Table 3 indicate that
boys are 3.1 percentage points more likely to be separated from their
mothers than girls at age 2. This is equivalent to a 44.9 percent increase
in the probability of separation given that the average probability of
girls being left behind at this age is 6.9%. Columns (2) and (3) demon-
strate that 2-year-old boys are 3.5 and 2.8 percentage points more likely
to be separated from their father and from both parents, respectively,
compared to girls of the same age. In Column (2), while the magnitude of

© The population census covers all residents in mainland China and does not
have a stratified sampling design. Thus, based on the recommendations of
Abadie et al. (2023), it is not necessary to cluster the standard error at a level
that is too high. We choose to cluster it at the county level to be more con-
servative. There were approximately 2856 counties in China in 2010. Their
average area is 4000 km? and their average population is 480,000.
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(b) The mother is a migrant laborer

Fig. 1. Residual of the likelihood of mother-child separation and that of mother being migrant laborer against children’s age. SOURCE—0.35% sample from the 2010
China Population Census. The sample comprises 0-6-year-old children from rural Han families. Children migrating with parents are also excluded. Provinces under a
restrictive one-child policy or with large minority groups are excluded. The horizontal axis is the children’s age. In Subfigure (a), the vertical axis represents the
residual of the likelihood of mothers currently residing in a different county. In Subfigure (b), the vertical axis denotes the residual of the likelihood of mothers
currently migrating for work for children of certain age. The residuals are obtained from a regression of the dummy indicator of separation (migration) on household
characteristics, including parents’ ages (and the quadratic terms), the dummy indicator of rural residency in the hukou system, and parents’ years of schooling.

Table 3
Age-specific gender differences in the probability of parental separation.

Separated from the Separated from the  Separated from both
mother father parents
(€9)] ) 3)
Boy —0.005 —0.007 —0.003
(0.008) (0.013) (0.007)
Boy x Age 1 —0.006 —0.004 —0.007
(0.012) (0.017) (0.011)
Boy x Age2  0.031%** 0.035** 0.028**
(0.012) (0.017) (0.011)
Boy x Age3  0.010 0.007 0.005
(0.012) (0.017) (0.011)
Boy x Age 4 0.005 0.000 0.000
(0.012) (0.017) (0.011)
Boy x Age5  0.011 0.009 0.009
(0.012) (0.017) (0.011)
Observations 18,435 18,435 18,435
R? 0.122 0.153 0.116

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. The
outcomes are the dummy indicators of whether the child is currently separated
from the mother (Column (1)), the father (Column (2)), or both parents (Column
(3)). The control variables are parents’ ages (and the quadratic terms), the
dummy indicator of rural residency in the hukou system, parents’ years of
schooling, and city-level fixed effects. Standard errors are clustered at the county
level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

the point estimate seems slightly greater than that in Column (1), it
amounts to a much smaller percent (25.9 percent) increase, as the
sample mean of father—child separation at age 2 is 13.5%. The positive
gender difference persists at ages 3 and 4 but fades with no statistical
significance.

The age-specific likelihood of separation is visualized in Fig. 2.
Panels (a) and (b) depict the point estimates and the 90% confidence
intervals of the regression coefficients presented in columns (1) and (2)

of Table 3. As shown in the two figures, there is a notable increase in the
estimates at age 2. Conversely, we do not observe a statistically signif-
icant gender gap at any other age.

4.1.2. Parental migration for work

We redefine y;; = 1 if a child’s parent does not live at the registered
residence address because of migration for work or business, and y;; = 0
if otherwise. All other features are the same as in regression (1). In our
sample, 97.3% of separations result from parents migrating for work and
leaving their children behind; thus, we expect the pattern of the age-
specific gender differences in the likelihood of parents’ work-induced
migration to be consistent with what is presented in Table 3.

The results are reported in Table 4. For boys of 2 years of age,
mothers and fathers are 2.9 and 3.6 percentage points more likely to
migrate for work, respectively. The signs of the coefficients remain
consistently positive between ages of 3 and 5 years; however, the
magnitude declines and becomes statistically insignificant. This pattern
is similar to what is shown in Table 3, which is in line with the fact that
most separations during childhood are driven by parents’ work-related
migration. Together with Fig. 1, the diminished gender difference
actually indicates a rather bleak picture of children’s living environment
in rural China: Regardless of the child’s gender, after the firstborn child
attains schooling age, over 9% of mothers and 15% of fathers eventually
leave their children behind to seek better work opportunities.

Panels (c) and (d) of Fig. 2 depict the point estimates and 90%
confidence intervals of the regression coefficients displayed in Table 4. A
salient feature is the upward jump of the point estimates at age 2 shown
in the two figures, whereas we detect no statistically significant gender
gap at any other age. This pattern aligns with that presented in panels (a)
and (b) of Fig. 2, implying a close relationship between the parent-child
separation and the parents’ migration.

4.2. Mechanism: fertility-caused migration delay

We use the CMDS to examine the mechanism underlying the
abovementioned patterns; it covers multiple dimensions of migrant
families, especially birth history. The birth history module includes the
time of each birth and the child’s gender. In addition, the 2012 wave
particularly provides specific information on the locations where
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(d) The father is a migrant laborer

Fig. 2. The estimate of the age-specific gender differences in the likelihood of parent-child separation (parent being migrant labor). SOURCE—0.35% sample from
the 2010 China Population Census. The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or
with large minority groups are excluded. Children migrating with parents are also excluded. The horizontal axis indicates the children’s age. The vertical axis is the
estimate of the gender differences in the likelihood of child-mother separation and child-father separation for Subfigure (a) and Subfigure (b), and is that of the
gender differences in the likelihood of mother and father being migrating for work or business for Subfigure (c) and Subfigure (d). Age 0 is the reference group.

mothers stayed during their pregnancies and the times of giving birth.
Therefore, we utilize the 2012 wave data for the purpose of our analysis.

Using the 2012 CMDS data, we depict the ratio of the number of
families who have second children to the total number of families that
already have one child. We plot the ratio by birth interval and firstborn
gender. Two features are quite salient in Fig. 3(a). First, Chinese parents
are, on average, 11.9 percentage points (110.7%) more likely to give
birth to a second child when their firstborn is a girl. This finding is
consistent with much of the prior research documenting the impact of
son preference on fertility (Ebenstein, 2010). Second, the peak timing
for migrant parents to give birth to a second child is 2 years after the first
birth. This peak of a 24-month interval is not a new concept in China and
has been well-documented among different populations worldwide
(United Nations, 1976; Wenlock, 1977; Liu and Zou, 2011; Buckles and
Munnich, 2012; Zhang et al., 2019). The biological explanation was first

proposed by Potter (1963), who dissects birth spacing into five com-
ponents’ and concludes that the average birth interval ranges between
18 and 27 months. Fig. 3(a) displays an obvious peak at 24 months for
households with firstborn boys and those with girls.®

For the results presented in Fig. 3(b), we perform the same exercises
using the sample of families with migrant parents from the 2010 pop-
ulation census. We find very similar patterns to those reflected in Fig. 3
(a).

Migrant laborers with registered residences in rural areas generally
give birth in their hometowns. The high medical costs in cities are likely
to play a critical role in this decision. As described in Section 2.2.1, the
dual hukou system makes rural residents ineligible for urban health in-
surance. Medical expenses incurred in cities, including prenatal care and

7 The components are: pregnancy, post-partum amenorrhea, anovulatory
cycles, “the time required for conception after ovulation is established,” and an
additional period to account for pregnancy wastage.

8 Families with firstborn girls may want to rush to have a son as soon as
possible to promote their reputation in their family and clan (Zhao and Li,
2018).
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Table 4
Age-specific gender differences in labor-oriented parental migration.

The father is a
migrant laborer

The mother is a
migrant laborer

Both parents are
migrant laborers

@ @ 3)
Boy —0.001 —0.008 0.001
(0.007) (0.013) (0.006)
Boy x Age1l  —0.012 —0.002 —0.012
(0.012) 0.017) (0.011)
Boy x Age2  0.029%** 0.036** 0.025**
(0.011) (0.018) 0.011)
Boy x Age3  0.004 0.008 —0.002
(0.011) 0.017) (0.010)
Boy x Age4  0.005 0.006 0.000
(0.012) (0.018) (0.011)
Boy x Age5  0.006 0.007 0.005
(0.011) (0.017) (0.010)
Observations 18,435 18,435 18,435
R? 0.124 0.145 0.116

SOURCE—0.35% sample from 2010 the China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. The
outcomes are the dummy indicators of whether the mother (Column (1)), the
father (Column (2)), or both parents (Column (3)) currently migrate for work.
The control variables are parents’ ages (and the quadratic terms), the dummy
indicator of rural residency in the hukou system, parents’ years of schooling, and
city-level fixed effects. Standard errors are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

childbirth, can only be reimbursed in registered residential counties
through rural residents’ insurance (i.e., rural cooperative medical ser-
vices). The reimbursement rate is quite low for expenses incurred in
regions outside of one’s registered residence. To illustrate the discrim-
inatory medical reimbursement system, Yi and Gu (2015) surveyed the
reimbursement rate in multiple provinces for inpatient costs in the
registered residential county, outside the county but within the regis-
tered province, and outside the registered province. Taking Henan
(which is one of the largest family provinces of migrant workers) as an
example, from 2007 to 2011, the inpatient reimbursement rate in the
locality was raised from 50% to 75%, while the rate for expenditures

Ratio
04

02

. III.I-
o 1 2 3 4 5 6

Age of the First Child When the Second Child Was Born

M First Boy
First Girl

(a) 2012 CMDS Data
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outside the hukou province remained between 30% and 35%. In addition
to the low reimbursement rate, the reimbursement process itself is quite
inconvenient for migrants. Usually, not only must they personally pay
all costs in the city first but they are also required to go through a
complicated bureaucratic procedure to receive reimbursement from the
government in their hometowns. This significantly increases the cost of
giving birth in locations other than one’s hometown (Huang and Wu,
2020).

Using CMDS data, Table 5 suggests that 64.2% of migrant mothers
stay in their hometowns throughout their pregnancy, and another 2.7%
stay for most of their pregnancy; 80.9% give birth in their hometowns.
This means that pregnant women postpone migration or return to their
hometowns when they are pregnant and preparing for childbirth.

The fertility behavior of migrant parents, especially mothers, has
clear implications for their migration and residential arrangements.
Combining the evidence on the likelihood, timing, and location of a
mother’s second experience of childbirth, we argue that girls are more
likely than boys to have a younger sibling before reaching the age of 2,
which means they experience more companionship from their parents,
especially their mothers, in early childhood. Thus, we uncover an
intriguing paradox in which son preference increases the likelihood that

Table 5

Birth and pregnancy locations for migrant mothers.
Variable Frequency in the sample Proportion

@ @

Panel A. Pregnancy location
Mainly the place of migration 13,482 13.7%
Place of migration 19,025 19.4%
Mainly hometown 2678 2.7%
Hometown 63,130 64.2%
Panel B. Birth place
Place of migration 15,933 16.2%
Hometown 79,557 80.9%
Other places 2825 2.9%

SOURCE—The 2012 wave of the CMDS.

NOTE—The sample comprises rural Han families. Provinces under a restrictive
one-child policy or with large minority groups are excluded. Panel A shows the
frequency and proportion of each location where mothers resided during preg-
nancy. Panel B presents the frequency and proportion of each location where
mothers resided at the time of giving birth.
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Fig. 3. Ratio of the number of households giving birth to a second child to the total number of households with at least one child. Subfigure (a) uses data from the
2012 wave of the CMDS, and Subfigure (b) uses the 0.35% sample from the 2010 China Population Census. Both samples consist of rural Han families with migrant
parents, excluding province of origin under a restrictive one-child policy or with large minority groups. The dark bars indicate households with firstborn boys, while

the light bars represent households with firstborn girls.
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firstborn girls will live in a better environment owing to increased
interaction with and companionship from their parents.

4.3. More supporting evidence of the mechanism

4.3.1. The “Age-2 effect”

Migration decisions may differ between the parents of boys and girls
in general, which we discuss in detail in Section 7.3. However, the
existing explanations in previous studies do not suggest a peak in
migration and separation, particularly at age 2, of firstborn children. In
this subsection, we further establish the mechanism of fertility-driven
delay in migration by highlighting the fertility-caused “age-2 effect.”
Essentially, we conduct two placebo tests. We find that when the timing
of a second childbirth is restricted, or when the second birth is dis-
allowed by China’s family planning policy, the “age-2 effect” of resi-
dential separation and parental migration disappears.

Provinces with Birth Interval Restrictions. The peak of the 2-year
birth interval depicted in Fig. 3 aligns perfectly with the high mother-
—son separation rate at 2 years of age found in the benchmark regression.
However, if parents cannot plan births at will, no significant gender
differences in mother—child separation will be observed at any specific
age below that specified as the minimum required birth spacing.

We refer to the variations in the restrictions on birth spacing in
China’s family planning policies. In the 1980s and 1990s, the stipula-
tions on the interval between the first and second birth were generally
imposed in three ways. First, in some provinces, only the minimum in-
terval was stipulated and had to be at least 4 years (e.g., Gansu, Hubei,
and Jiangxi). Second, some provinces stated that the minimum age at
which women could have a second child should be at least 28 (e.g.,
Jiangsu, Shandong, and Liaoning). Third, in provinces such as Hebei,
Henan, and Hunan, both requirements were applied. Such stringent
requirements have since been relaxed in some provinces with the pro-
mulgation of the Population and Family Planning Law in 2002. Prior
restrictions on birth spacing have been changed or entirely abolished in
a new round of revisions to local population and family planning reg-
ulations. By 2010, 14 provinces (i.e., Jilin, Hainan, Shanghai, Gansu,
Xinjiang, Zhejiang, Hunan, Inner Mongolia, Hubei, Guangdong, Shanxi,
Shaanxi, Jiangxi, and Guizhou) had abolished any requirements on birth
spacing. We regard provinces where the requirements have been
completely abolished as the group with no birth interval restrictions.
The remaining sample is the reference group, which is subjected to at
least some requirements.

As shown in Fig. 4(a), in regions where parents can freely decide on
the timing of the first two births, the birth interval distribution exhibits a
striking peak at 2 years. In contrast, as shown in Fig. 4(b), the distri-
bution appears much flatter in provinces with birth interval restrictions.
The regression results using the two subsamples are reported in Table 6.
As expected, Column (1) indicates that the statistically significant higher
rate of mother—son separation at age 2 only appears in regions without
birth interval constraints, and the magnitude is larger than that of the
benchmark regression using the whole sample. Likewise, the gender
differences in the propensity of father—child separation and of separa-
tion from both parents at age 2 are significant when no birth interval
constraints are imposed, as seen in Columns (3) and (5), respectively. In
contrast, in provinces with constraints on the timing of the second birth,
the birth interval peak is flattened, and gender differences in separation
at age 2 are weakened, as presented in Columns (2), (4), and (6).

Provinces with a Strict One-Child Policy. Provinces under a strict
one-child policy will not be affected by the channel of fertility-caused
migration delay, because a second birth is not allowed. We exclude
such provinces from the benchmark regressions. However, these prov-
inces could serve as a natural placebo group in our analysis.

Table 7 illustrates the age-specific disparities between genders in the
likelihood of parental separation in provinces that strictly enforce the
one-child policy. The results in Column (1) do not reveal any gender gap
for mother—child separation at age 2. Similarly, we do not detect any
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significant gender differences in father—child separation or separation
from both parents in Columns (2) and (3), respectively.

4.3.2. Beyond age 2

In this section, we use variations in the birth interval in addition to
the peak of 2 years. Although having a younger sibling may be endog-
enous, the exact timing is more likely to be random. We leverage the
exogenous component of the birth interval to deepen our understanding
of the delay in migration caused by fertility. Fig. 5 utilizes data from the
CMDS. Each dot in Fig. 5 represents the mean starting time of mothers’
most recent migration for each birth interval. We observe a clear, pos-
itive correlation between the starting time of maternal migration (age of
the first child at the time of her most recent migration experience) and
the interval between the first and second birth (age difference between
the first and second child). This demonstrates that mothers who expe-
rience longer birth intervals prior to the arrival of their second child
defer migration, thus supporting the argument that birth spacing plays a
crucial role in determining the timing of mother—child separation.

5. Identification and interpretation particulars

In this section, we discuss the randomness of gender, differentiation
between age effects and birth cohort effects, and the interpretation of
the coefficients of interactions as the age-specific gender difference in
separation.

5.1. The randomness of gender

If gender is not random, the results reported in Tables 3 and 4 could
be confounded by factors other than the firstborn child’s gender. For
example, parents with a stronger son preference could select against
female fetuses (Chen et al., 2013). If such parents are less educated
(Chung and Gupta, 2007), they will likely incur higher costs and pre-
sumably gain fewer benefits from migration. Although this particular
possibility only biases the difference downward, we hope that gender is
close to being randomly assigned because other potential unobservable
factors associated with son preference could be erroneously omitted,
causing ambiguous bias. We probe this random gender assignment from
two perspectives.

First, well-established evidence shows that the firstborn child’s
gender is random, and gender selections are generally performed at
higher parities. Ebenstein (2010) investigates samples from China’s
population census in 1982, 1990, and 2000, and finds the sex ratio of
firstborn children in China to be perfectly balanced. Examining China’s
2010 census data, we note that the firstborn sex ratio (i.e., the ratio of
the number of firstborn boys to the number of firstborn girls), is 105.2.
This ratio falls within the range of a natural sex ratio at birth, which is
105.0-107.0 (Banister, 2004). Additionally, we exclude regions subject
to a stringent one-child policy. By restricting the sample in this manner,
we focus on the sample without a strong incentive to prenatally select
the fetus’s gender because parents can always have a second child if the
firstborn is a girl.

Second, we implement a balance test by regressing the gender of
firstborn children on family demographic factors, including parents’
ages, parental education level, and whether the family members are
registered as rural residents in the hukou book. We also control for the
fixed effects of city and children’s age. As Table 8 indicates, the firstborn
gender is uncorrelated to any household characteristics when fitting the
data with both the ordinary least squares (OLS) and probit models. Thus,
we infer that gender is close to randomly assigned, at least to the extent
that all observable factors available in the census are balanced between
subsamples of different genders.

5.2. Age versus birth cohort effects

When using cross-sectional data to identify age-specific effects, an
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Fig. 4. Histogram of spacing (years) between first and second births. SOURCE—0.35% sample from the 2010 China Population Census. The sample includes rural
Han families, excluding provinces under a restrictive one-child policy or with large minority groups. Subfigure (a) employs subsamples from provinces with no birth
interval restrictions, while Subfigure (b) uses subsamples from provinces with some birth interval restrictions.

Table 6

Placebo test 1: Age-specific gender differences across regions with and without birth interval restrictions.

Separated from the mother

Separated from the father

Separated from both parents

Without restrictions With restrictions

Without restrictions

With restrictions Without restrictions With restrictions

@ @) 3 4 5) 6
Boy —0.011 0.001 —0.020 0.000 —0.006 —0.000
(0.015) (0.008) (0.022) (0.016) (0.013) (0.007)
Boy x Age 1 —0.003 —0.009 —0.017 0.007 —0.011 —0.006
(0.025) (0.012) (0.030) (0.021) (0.022) (0.012)
Boy x Age 2 0.060** 0.011 0.070** 0.015 0.053** 0.011
(0.024) (0.012) (0.031) (0.021) (0.023) (0.012)
Boy x Age 3 0.047 —0.000 0.045 —0.004 0.029 —0.001
(0.031) (0.012) (0.036) (0.020) (0.028) (0.011)
Boy x Age 4 —-0.010 0.003 0.006 —0.005 —0.008 —0.001
(0.030) (0.012) (0.038) (0.020) (0.028) (0.012)
Boy x Age 5 —0.028 0.008 0.025 0.003 —0.031 0.008
(0.033) (0.012) (0.046) (0.020) (0.029) (0.011)
Observations 4551 13,883 4551 13,883 4551 13,883
R? 0.101 0.141 0.133 0.167 0.098 0.135

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with large minority groups are
excluded. Children migrating with parents are also excluded. The outcomes are the dummy indicators of whether the child is currently separated from the mother
(Columns (1) and (2)), the father (Columns (3) and (4)), or both parents (Columns (5) and (6)). For each outcome, the regression uses subsamples without and with
restrictions on the spacing between the first and second birth, respectively. The control variables are parents’ ages (and the quadratic terms), the dummy indicator of
rural residency in the hukou system, parents’ years of schooling, and city-level fixed effects. Standard errors are clustered at the county level.

* significant at the 10% level.
** significant at the 5% level.
*** significant at the 1% level.

assumption of homogeneous birth cohorts must be imposed. Without
tracking an individual over time, we cannot differentiate between the
effects of a specific age or birth year. We utilize the longitudinal data of
the CFPS from 2010 to 2018 to fit Equation (1). The panel structure
enables us to control for the gender-specific birth cohort effect by
including birth year dummies and the interactions of such dummies with
the indicator of the child’s gender. In addition, we control for city-level
fixed effects. The standard errors are clustered at the county level.

The results are reported in Table 9. Boys are more likely to be
separated from their parents at age 2; the estimates are significant at the
1% and 5% levels, after controlling for the birth year fixed effects. The
point estimates are larger than those in the benchmark regression using
the census data. This may be because separation is more generally
defined in the CFPS: The CFPS only asks if parents currently reside at the

10

registered address; if not, it does not further ask whether they live in a
different county or simply in a different house on the same street. Thus,
separation could actually include cases in which commuting and
frequent visits are feasible. As such, despite the larger magnitude of the
point estimates, the results in Table 9 effectively differentiate between
age and birth cohort effects, indicating that parental migration is more
likely to occur when the child reaches a certain age instead of being
driven by birth year-specific effects.

5.3. Interpretation of the gender differences
In the DID design specified as Equation (1), we interpret g, as the

age-varying gender difference at age 7 if assuming little gender differ-
ence in separation during the year of childbirth. Tables 3 and 4 both
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Table 7
Placebo test 2: Age-specific gender differences in the probability of parental
separation under a restrictive one-child policy.
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Table 8
Balance tests: Regression of the firstborn Child’s gender on household
characteristics.

Separated from the Separated from the  Separated from both
mother father parents
@™ (2) 3)
Boy 0.010 0.033 0.005
(0.031) (0.045) (0.029)
Boy x Age 1 —0.018 —0.023 —0.017
(0.041) (0.060) (0.037)
Boy x Age 2 —0.002 0.014 —0.003
(0.048) (0.060) (0.044)
Boy x Age 3 —0.031 —0.066 —-0.014
(0.044) (0.059) (0.043)
Boy x Age 4 0.025 —0.052 0.022
(0.046) (0.057) (0.045)
Boy x Age 5 —0.029 —0.069 —0.035
(0.042) (0.055) (0.040)
Observations 2286 2286 2286
R? 0.113 0.164 0.109

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families and is confined to six provinces with restrictive one child policy (Bei-
jing, Tianjin, Shanghai, Jiangsu, Sichuan and Chongqing). Children migrating
with parents are excluded. The outcomes are the dummy indicators of whether
the child is currently separated from the mother (Column (1)), the father (Col-
umn (2)), or both parents (Column (3)). The control variables are parents’ ages
(and the quadratic terms), the dummy indicator of rural residency in the hukou
system, parents’ years of schooling, and city-level fixed effects. Standard errors
are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.
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Fig. 5. Association between the age of the first child when the mother migrated
and when the second child was born. SOURCE—The 2012 wave of the CMDS.
The sample includes rural Han families, excluding provinces under a restrictive
one-child policy or with large minority groups. The dots indicate the mean start
time of mothers’ most recent migration for each birth interval, and the line is a
simple linear fit of the raw data.

report a slightly and insignificantly higher propensity for parents to
separate from girls at the baseline age of zero.

Some readers may doubt the significance of the age-varying gender
difference. After all, the general difference between 2-year-old boys and
girls is the sum of the gender effect (1) and the interaction term (,). If
the fixed effect (1) is negative, a potential concern would be whether the
gender difference at age 2 is sustained as statistically significant after
totaling the difference at age 0. Hence, we use a more general specifi-
cation as a robustness check, as described in the following:

11

Dependent variable: Having a
firstborn son

Linear probability Probit
model model
(1) @)
Mother’s age —0.000 —0.000
(0.002) (0.002)
Father’s age —0.001 —0.001
(0.001) (0.001)
Mother registered as a rural resident in the 0.000 0.000
hukou system (0.002) (0.002)
Father registered as a rural resident in the —0.002 —0.002
hukou system (0.002) (0.002)
Mother’s years of schooling —0.000 —0.000
(0.002) (0.002)
Father’s years of schooling —0.001 —0.001
(0.001) (0.001)
P-value of the F-test 0.701 0.687
Observations 18,435 18,435
R?/PseudoR> 0.014 0.010

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. Con-
trols include age and city-level fixed effects, respectively. Columns (1) and (2)
apply a linear probability model and a probit model, respectively. F-tests are
conducted to test whether these characteristics are jointly significant, and the p-
values of the F-tests are reported.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.
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In Equation (2), we replace the dummy indicator of Boy;; with the
interaction of I(I = 0) x Boy;q. All other features are the same as in
Equation (1).

The advantage of this equation is that it allows the coefficients of the
interaction terms to directly reflect the overall gender difference in the
probability of separation from one’s parents at each age from 0 to 5
years; however, the drawback is the inability to isolate the baseline age-
invariant fixed effect of child gender. Such baseline fixed effect could be
sensible in the context of son preference. For example, parents may
generally feel more reluctant to leave sons behind than daughters. If we
focus on the proposed mechanism (i.e., that child-age-varying house-
hold fertility behavior drives the gender difference), the coefficient g, in
Equation (1) would be more informative. However, if we are interested
in the magnitude of the overall gender difference, 6, in Equation (2)
would be clearer and more direct.

The results of estimating Equation (2) are reported in Tables Al and
A2 of the Appendix. The magnitude of the age-specific gender difference
atager (r=1,...5) is y+ g, in Equation (1); that is, 6, in Equation (2). 6,
is significant at the 1% and 5% levels in terms of mother—child and
father—child separation, respectively.

6. Heterogeneity analyses

To better understand the mechanism we propose, we present two
heterogeneity analyses in this section to examine the mechanism from
different angles. First, we compare regions or families with different
degrees of son preference. The pattern of mother-son separation should
be more prominent in places or families with a stronger son preference.
Second, as separations are mostly due to work-oriented parental
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Table 9
Controlling for birth year cohort fixed effects: Age-specific gender differences in
the probability of parental separation.

Separated from the  Separated from Separated from

mother the father both parents
@™ (2) 3)
Boy —0.007 —0.052 —0.000
(0.027) (0.054) (0.027)
Boy x Age 1 0.013 0.010 0.006
(0.031) (0.061) (0.029)
Boy x Age 2 0.092%** 0.116** 0.072**
(0.029) (0.058) (0.029)
Boy x Age 3 0.022 0.018 0.004
(0.035) (0.060) (0.032)
Boy x Age 4 0.065 0.036 0.055
(0.042) (0.063) (0.037)
Boy x Age 5 0.016 —0.051 0.005
(0.032) (0.055) (0.032)
Boy x Year 0.025 0.026 0.009
2012 (0.033) (0.041) (0.031)
Boy x Year —0.020 —0.004 —0.028
2014 (0.032) (0.039) (0.028)
Boy x Year —-0.021 0.030 —0.020
2016 (0.037) (0.043) (0.035)
Boy x Year 0.011 0.070* 0.024
2018 (0.034) (0.038) (0.032)
Observations 3218 3218 3218
R? 0.151 0.166 0.135

SOURCE—Longitudinal data of the CFPS, including the 2010, 2012, 2014, 2016,
and 2018 waves.

NOTE—The sample comprises 0-5-year-old firstborn children from rural fam-
ilies. Provinces under a restrictive one-child policy or with large minority groups
are excluded. Children migrating with parents are also excluded. We do not
include the 2020 wave in this regression as this period coincided with the height
of the COVID-19 pandemic in China. The imposition of nationwide lockdowns
for multiple months profoundly altered the economic landscape and signifi-
cantly disrupted population migration. The outcomes are the dummy indicators
of whether the child is currently separated from the mother (Column (1)), the
father (Column (2)), or both parents (Column (3)). The control variables are
parents’ ages (and the quadratic terms), the dummy indicator of rural residency
in the hukou system, parents’ years of schooling, and city-level fixed effects.
Standard errors are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

migration, we compare regions with different historical rates of working
migrants. We expect to see more mother-son separation during early
childhood in regions with higher rates of migrant laborers.

6.1. Heterogeneity across subjects with different degrees of son preference

Following the introduction of ultrasound B-scans in the early 1980s,
Chinese families gradually performed prenatal gender selection by
aborting female fetuses, particularly for higher-order births following
daughters, which dramatically skewed the sex ratio at birth (Poston
et al., 1997; Chen et al., 2013). Using 2000 population census data, we
calculate the province-specific sex ratio of rural preschool-aged children
(0-5 years) and employ it as a proxy for the degree of son preference. In
this calculation, we do not exclude children of higher parities, who are
prone to gender selection and drive most regional variations in sex ratio.
We categorize the sample into two groups based on the median pro-
vincial sex ratio and conduct benchmark regressions for each group
separately.

Table 10 shows the regression outcomes in provinces with skewed
and balanced sex ratios for children. For each outcome, the regression
involves subsamples above (skewed) and below (balanced) the mean sex
ratio for rural children aged 0-5 years old. In provinces with high sex
ratios (i.e., Column (1)), the likelihood of a gender gap in mother—child
separation at age 2 is 5.7 percentage points, which is significant at the
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1% level. The 5.7-percentage-point difference amounts to nearly 50% of
the sample mean of the separation proportion. In sharp contrast, the
difference in counties with low sex ratios is of a much smaller magnitude
and is not statistically significant, as seen in Column (2). Similar con-
trasts are observable when comparing Column (3) with Column (4) and
Column (5) with Column (6).

A similar argument can be made in terms of parental education level.
Higher levels of parental (especially maternal) education are associated
with lower son preference (Chung and Gupta, 2007). Hence, we consider
parents’ years of schooling as an alternative proxy for the degree of son
preference. We divide the sample into two groups: children whose
parents’ education level does not exceed high school (referred to as less
educated), and those with at least one parent who graduated from high
school or above (referred to as educated).

Table 11 reports the regression results. In Column (1), among chil-
dren with less educated parents, the estimate for gender differences at
age 2 is similar to that in the benchmark regression. In contrast, the
point estimate in Column (2) is much smaller among children with more
educated parents, and the effect is not statistically significant. The
gender differences in being separated from one’s father or from both
parents are also larger for children with less educated parents, as pre-
sented in Columns (3)—(6), although the gender differences in father—
child separation are not significant in either of the subsamples. These
findings are consistent with the conjecture that son preference is the
main driving force behind the higher propensity toward mother—child
separation in early childhood. Of course, we should not neglect the fact
that more educated parents may better understand the important role of
parental companionship in building the foundation of child develop-
ment and therefore stay with their children longer (Luo et al., 2019).

6.2. Heterogeneity across regions with different historical migrant rates

If parent—child separation is mostly driven by parental migration, the
patterns documented in the benchmark regressions should be more
prominent in regions with traditionally high rates of job-oriented
migration. The predetermined rate of migrant labor means compara-
tively high potential wages (Tombe and Zhu, 2019), better amenities in
destination cities (Roback, 1982; Khanna et al., 2021), and established
job referral connections or networks with relatives and friends from the
same hometown (Card, 2009; Colas, 2019).

Using 2000 population census data, we calculate the county-specific
net rate of population outflow as the ratio of the difference between the
registered population outflow and resident population inflow in relation
to the population with a registered residence. Equivalently, it can be
defined as the ratio of the difference between the population with
registered residency and the actual resident population to the popula-
tion with registered residency. Using this county-specific ratio, we
divide the sample into two groups by the median of net outflow rates.’

The results are shown in Table 12. For each outcome variable, we
compare the age-specific gender differences in traditionally high
outflow regions with those in low outflow regions. As expected, the
gender differences in parent—child separation are of a larger magnitude
and higher significance for traditionally high outflow regions. This
finding supports the view that gender differences are related to parental
work-related migration.

7. Robustness checks
7.1. City-level migration
The previous analysis supports the premise that son preference leads

to consecutive childbirth for parents with a firstborn girl. This would

9 As we are focusing on regions with net population outflows, we take the
median within counties where the net population outflow rate is positive.
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Table 10
Heterogeneous effects by sex ratio of birth cohorts.
Sex ratio group Separated from the mother Separated from the father Separated from both parents
Skewed Balanced Skewed Balanced Skewed Balanced
1) 2) 3) 4) %) (6)
Boy —0.008 —0.003 —0.004 —0.011 —0.005 —0.002
(0.013) (0.006) (0.022) (0.013) (0.012) (0.005)
Boy x Age 1 —0.015 0.009 —0.013 0.009 —0.016 0.007
(0.021) (0.010) (0.028) (0.018) (0.019) (0.008)
Boy x Age 2 0.057%** 0.004 0.055* 0.014 0.049** 0.007
(0.020) (0.010) (0.029) (0.017) (0.020) (0.009)
Boy x Age 3 0.018 0.006 0.008 0.010 0.006 0.008
(0.021) (0.010) (0.028) (0.016) (0.019) (0.008)
Boy x Age 4 0.010 0.001 —0.010 0.014 0.003 —0.001
(0.021) (0.009) (0.029) (0.017) (0.019) (0.008)
Boy x Age 5 0.020 0.003 —0.001 0.025 0.017 0.003
(0.021) (0.008) (0.029) (0.017) (0.019) (0.007)
Observations 9907 8528 9907 8528 9907 8528
R? 0.093 0.051 0.115 0.058 0.089 0.054

SOURCE—0.35% sample from the 2010 China Population Census, 1% sample from the 2000 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with large minority groups are
excluded. Children migrating with parents are also excluded. The outcomes are the dummy indicators of whether the child is currently separated from the mother
(Columns (1) and (2)), the father (Columns (3) and (4)), or both parents (Columns (5) and (6)). For each outcome, the regression uses subsamples above (Skewed) and
below (Balanced) the median of the provincial sex ratio, respectively. The sex ratio is calculated among rural children who were 0-5 years old using 2000 population
census. The control variables are parents’ ages (and the quadratic terms), the dummy indicator of rural residency in the hukou system, parents’ years of schooling, and
city-level fixed effects. Standard errors are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

Table 11
Heterogeneous effects by parents’ years of schooling.
Education group Separated from the mother Separated from the father Separated from both parents
Less educated Educated Less educated Educated Less educated Educated
@™ ) 3 @ ) (6)
Boy —0.003 —0.006 —0.001 —0.019 0.004 —0.019
(0.009) (0.015) (0.016) (0.024) (0.008) (0.014)
Boy x Age 1 —0.009 —0.002 —0.020 0.040 —-0.016 0.017
(0.014) (0.026) (0.020) (0.035) (0.013) (0.024)
Boy x Age 2 0.032%* 0.020 0.034 0.026 0.026** 0.027
(0.013) (0.026) (0.021) (0.035) (0.013) (0.026)
Boy x Age 3 0.006 0.025 —0.002 0.039 —0.004 0.038
(0.014) (0.024) (0.020) (0.034) (0.013) (0.023)
Boy x Age 4 0.002 0.018 —0.003 0.001 —0.009 0.035
(0.014) (0.024) (0.020) (0.034) (0.013) (0.023)
Boy x Age 5 0.015 —0.016 0.012 —0.013 0.008 0.002
(0.013) (0.025) (0.020) (0.034) (0.012) (0.023)
Observations 14,617 3803 14,617 3803 14,617 3803
R? 0.129 0.147 0.157 0.178 0.122 0.146

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with large minority groups are
excluded. Children migrating with parents are also excluded. The outcomes are the dummy indicators of whether the child is currently separated from the mother
(Columns (1) and (2)), the father (Columns (3) and (4)), or both parents (Columns (5) and (6)). For each outcome, the regression uses subsamples with less educated
and more educated parents, respectively. The subsample referred to as “less educated” comprises children whose parents’ highest education level is no greater than
junior high school, and the subsample referred to as “more educated” comprises households with at least one parent who has graduated from high school or above. The
control variables are parents’ ages (and the quadratic terms), the dummy indicator of rural residency in the hukou system, parents’ years of schooling, and city-level
fixed effects. Standard errors are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

prevent or postpone migration and cause gender differences in the serious consequences for either cognitive or non-cognitive development.
probability of children becoming separated from their parents, espe- In this subsection, we consider parent—child separation across cities
cially their mothers. In the benchmark regression, separation is defined or prefectures, in which case the left-behind children may be harmed
as parents and children living in different counties. A concern might more. In fact, in our sample, parents migrating across cities account for
exist in that, with transportation infrastructure such as expressways, more than 90% of parent—child separations. We replace the outcome in
parents living in other districts and counties may often commute to their Equation (1) as city-level separation and perform the regressions again,
hometowns to visit their children. Such separation may not result in the results of which are presented in Table 13. Similar to the baseline
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Table 12
Heterogeneous effects by historical population outflow rate.

Emigration Separated from the = Separated from the  Separated from
rate group mother father both parents
High Low High Low High Low
1) (2) 3) 4 5) 6)
Boy —0.019 0.004 0.005 —0.011  —0.013 0.004
(0.018) (0.008) (0.028) (0.014) (0.017) (0.007)
Boy x Age 1 —0.014 —0.003 -0.055  0.020 —0.028 0.001
(0.027) (0.013)  (0.038)  (0.019)  (0.026) (0.012)
Boy x Age 2 0.060**  0.013 0.044 0.025 0.051**  0.014
(0.025) (0.013)  (0.038)  (0.019)  (0.025) (0.012)
Boy x Age 3 0.048* —0.009 0.013 0.005 0.025 —0.006
(0.029) (0.012)  (0.038)  (0.018)  (0.026) (0.010)
Boy x Age 4 0.036 —0.009 —0.005 0.003 0.025 —0.011
(0.028) (0.012)  (0.038) (0.019)  (0.026) (0.011)
Boy x Age 5 0.032 —0.002  —0.019  0.023 0.021 0.002
(0.028) (0.012)  (0.035)  (0.019)  (0.027) (0.010)
Observations 5771 12,645 5771 12,645 5771 12,645
R? 0.127 0.116 0.150 0.139 0.118 0.112

SOURCE—0.35% sample from the 2010 China Population Census, 1% sample
from the 2000 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han
families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. The
outcomes are the dummy indicators of whether the child is currently separated
from the mother (Columns (1) and (2)), the father (Columns (3) and (4)), or both
parents (Columns (5) and (6)). For each outcome, the regression uses subsamples
above (high) and below (low) the median of the net rates of population outflow,
respectively. The county-specific net rate of population outflow is calculated as
the ratio of the difference between the registered population outflow and the
resident population inflow to the population with the registered residence. As
we are focusing on regions with net population outflows, we take the median
within counties where the net population outflow rate is positive. The historical
migration flow is calculated from using 2000 population census. The control
variables are parents’ ages (and the quadratic terms), the dummy indicator of
rural residency in the hukou system, parents’ years of schooling, and city-level
fixed effects. Standard errors are clustered at the county level.

* significant at the 10% level.

** gignificant at the 5% level.

*** significant at the 1% level.

outcomes, at the city level, firstborn boys have a significantly higher
probability of becoming separated from their parents at age 2 than
firstborn girls.

7.2. Migrant children

Parents could potentially arrange their family residence in three
ways: (a) live together with their children in their hometown; (b)
migrate and leave their children behind in their hometown; and (c)
migrate together with their children. Parent-child separation occurs in
(b). We focus on the channel how parental fertility behaviors stop them
from leaving hometowns. Thus, we wish to compare families who
separate and those who remain together in their hometowns (i.e., (b)
and (a)). Hence, we drop migrant-children families (i.e., (c)) who are
likely to be more resourceful and can afford to give birth in big cities.

However, excluding migrant children could potentially bias our
estimation on gender parity in parent-child separation. On the one hand,
if providing companionship to boys brings higher utility to parents, boys
are more likely to migrate with parents and therefore dropped from the
sample. Since the non-separated boy families are less represented in the
sample mother-boy separation will be overestimated. On the other hand,
if parents are more likely to take girls (who are generally more mature
and docile compared with boys) with them, then the mother-boy sepa-
ration will be underestimated.

As explained in Section 3.1, migrant children (0-5 years) only ac-
count for 2.8% of the entire sample. This small portion is unlikely to lead
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Table 13
Alternative definition of separation: Age-specific gender differences in the
probability of parent—child separation.

Separated from the Separated from the  Separated from both

mother father parents
@ 2) 3
Boy —0.005 —0.009 —0.003
(0.007) (0.012) (0.007)
Boy x Age 1 —0.003 0.005 —0.005
(0.012) (0.017) (0.011)
Boy x Age 2 0.031%*** 0.036** 0.029%***
(0.011) (0.017) (0.011)
Boy x Age 3 0.011 0.011 0.007
(0.011) (0.016) (0.010)
Boy x Age 4 0.004 —0.002 0.001
(0.012) (0.017) (0.011)
Boy x Age 5 0.009 0.013 0.009
(0.011) (0.016) (0.010)
Observations 18,435 18,435 18,435
R? 0.125 0.161 0.119

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—A separation is identified when the parent currently resides in a city
different from the child’s place of residence. The sample comprises 0-5-year-old
firstborn children from rural Han families. Provinces under a restrictive one-
child policy or with large minority groups are excluded. Children migrating
with parents are also excluded. The outcomes are the dummy indicators of
whether the child is currently separated from the mother (Column (1)), the fa-
ther (Column (2)), or both parents (Column (3)). The control variables are
parents’ ages (and the quadratic terms), the dummy indicator of rural residency
in the hukou system, parents’ years of schooling, and city-level fixed effects.
Standard errors are clustered at the county level.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

to any substantial change in the interpretation of the gender differences
in parental separation. However, to address this issue more rigorously,
we reintroduce migrant children into the sample and adopt a multino-
mial logit model. We estimate the gender differences in children sepa-
rated from and migrating with their parents, respectively, with families
staying together in their hometowns as the reference group. Table 14
reports the logit coefficients in Panel A and the average marginal effects
in Panel B. The estimates display a similar pattern for children separated
from their parents, compared with the main regression. In contrast, we
do not observe any significant gender differences for migrant children,
either economically or statistically.

7.3. Supplementary explanations

This study links to prior research on the influence of children’s
gender on parents’ labor supply, occupational choices, and extended
household living arrangements. Previous studies propose channels such
as imposed pressures from preparing for a son’s future competition in
the marriage market and attracting help from grandparents. However,
we argue that these studies do not undermine our contribution, as they
do not offer an explanation for why the gender gap in mother—child
separation specifically occurs at age 2.

First, using the China Health and Nutrition Survey, Wang (2019)
finds that a firstborn boy decreases the maternal labor supply and in-
creases paternal labor-related migration. Fan et al. (2018) find a decline
in maternal family chores but weak or mixed evidence regarding the
paternal and maternal labor supply. Both studies consider changes in
household time allocation as consequences of the shift in bargaining
power caused by the child’s gender. Wei and Zhang (2011) demonstrate
that fathers of firstborn boys face pressure to save money to purchase a
house in order to gain an advantage for their sons in a potential future
marriage. Hence, parents of sons are more likely to migrate for work, as
well as to work longer and in less safe environments (Tan et al., 2021).
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Table 14
Multinomial logit analysis of age-specific gender differences.
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Separated from the Migrated with the

Separated from the

Migrated with the Separated from both Migrated with both

mother mother father father parents parents
@ (2 3) 4 %) (6)
Panel A. Coefficient estimates
Boy —0.131 0.026 —0.041 —0.089 —-0.116 —0.085
(0.214) (0.274) (0.124) (0.276) (0.229) (0.282)
Boy x Age 1 —-0.073 -0.114 —0.082 0.020 —0.080 0.051
(0.267) (0.355) (0.161) (0.360) (0.278) (0.364)
Boy x Age 2 0.549%* 0.230 0.295* 0.372 0.533* 0.362
(0.258) (0.363) (0.166) (0.381) (0.275) (0.382)
Boy x Age3  0.215 0.148 0.042 0.287 0.163 0.320
(0.262) (0.363) (0.165) (0.368) (0.275) (0.375)
Boy x Age 4 0.134 0.186 —0.013 0.268 0.077 0.280
(0.248) (0.348) (0.164) (0.349) (0.262) (0.356)
Boy x Age5  0.271 0.424 0.097 0.587 0.245 0.514
(0.263) (0.358) (0.166) (0.363) (0.281) (0.372)
Panel B. Average marginal effects
Boy —0.008 0.001 —0.004 —0.002 —0.006 —0.002
Boy x Age 1 —0.004 —0.002 —0.009 0.001 —0.004 0.001
Boy x Age 2 0.031 0.004 0.029 0.007 0.027 0.007
Boy x Age3  0.012 0.003 0.003 0.006 0.008 0.007
Boy x Age4  0.007 0.004 —0.003 0.006 0.003 0.006
Boy x Age 5 0.015 0.009 0.007 0.013 0.011 0.011
Observations 18,932 18,932 18,932 18,932 18,932 18,932

SOURCE—0.35% sample from 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with large minority groups are
excluded. The outcome is the categorical variable with each value indicating whether the child is currently at home with the parents (reference category), separated
from the parent(s), or migrated with the parent(s). The control variables are parents’ ages (and the quadratic terms), the dummy indicator of rural residency in the
hukou system, parents’ years of schooling, and city-level fixed effects. Standard errors are clustered at the county level. Panel A reports coefficient estimates, and Panel

B presents average marginal effects.
* significant at the 10% level.

** gignificant at the 5% level.

*** significant at the 1% level.

Second, Sun et al. (2019) find that families with firstborn sons are
more likely to live with the son’s paternal grandparents.'® Paternal
grandmothers help with family chores and attend to children, which
allows mothers to join the labor market and work outside the home.
Their findings support our explanation. If son preference leads to
grandparents being more willing to take in a grandson, the option of
migrating for better work opportunities would seem more feasible.

We do not intend to rule out any of these channels; however, we
argue that no prior findings weaken the novelty of our research. Our
findings offer an original explanation of the higher propensity toward
parent-son separation because we provide concrete, detailed evidence
on age-specific gender differences in separation and show that the
timing of consecutive fertility matches that of mother—child separation.
No past research has highlighted any specific implications regarding the
timing of parental migration.

8. Discussions: the importance of “Age-2” separation and the
gender gap in school performance

Due to the lack of knowledge, information, and resources, many
migrant parents live separately from their children (Yue et al., 2016;
Zhou and Liu, 2016; Yue et al., 2017), and the negative relationship
between being left behind and children’s cognitive and non-cognitive
skills has been found by a big volume of literature (Sun et al., 2010;
He etal., 2012; Wen and Lin, 2012; Chen, 2013; Mou et al., 2013; Zhang
etal., 2014; Gao et al., 2015; Mu and De Brauw, 2015; Ren and Treiman,
2016; Yue et al., 2016; Meng and Yamauchi, 2017; Luo, 2020; Huang,

10 gpecifically, under China’s patriarchal and patrilocal traditions, after
marrying, young couples live with their elderly parents. The extended family
splits when the youngest child gets married. Parents with a firstborn son are less
likely to move away from the extended family.
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2022).

In this section, we combine the results from the CFPS data with that
yielded from the 2010 population census to assess the contribution of
the gender gap in separation at certain age to that in future schooling
performance by a back-of-the-envelope calculation. First, we estimate
the overall association between separation and later academic ranking.
In the 2010 and 2012 waves of the CFPS, the children’s module asked
whether a child was currently left behind by their migrating parent(s). In
the 2018 and 2020 waves, for children above 10 years old, the panel
data recorded the academic test score class ranking percentiles. We then
estimate the relationship between being left behind in 2010 or 2012 and
the academic performance when the same child was observed again in
the 2018 or 2020 survey.'’

Column (1) in Panel An of Appendix Table A3 presents the associa-
tions between the experience of being separated at certain age and
children’s class ranking percentile after attaining 10 years old. It shows
that separating from the mother at age 2 is associated with 8.4 percentile
decrease in future academic performance. To conduct the back-of-the-
envelope calculation, we multiply them with the gender difference in

™ The regression equation is ClassRanking, s = a+ Y- (1= 7) x
Separation;.; + 25:3511 (Lite = 7) + Xicie® + A+ €icie- The subscripts i, ¢, [ and t
denote the individual child, prefecture, child’s age and the survey year (2010 or
2012), respectively. 7 starts from 2 because those who turned 10 in 2018 were 2
in 2010, the earliest wave of the CFPS. Standard errors are clustered at the
village level. Under the assumption that different birth cohorts are comparable
after controlling for household characteristics (annual household income, par-
ents’ ages and the quadratic terms, the dummy indicator of rural residency in
the hukou system, and parents’ years of schooling), school characteristics (the
dummy indicators of whether the school is a key school and whether the class is
a key class), and year fixed effect, we interpret the coefficient g, as the asso-
ciation between separation at age 7 and the performance after attaining age 10.
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the age-specific likelihood of mother-child separation, i.e., the baseline
regression coefficients presented in Column (1) of Table 3. The products
are exhibited in Column (2) of Appendix Table A3. These products
represent the gender difference in class ranking attributable to early
mother-child separation. Finally, we divide the entries in Column (2) by
the total gender difference in the class ranking'? and report the ratio in
Column (3). This percentage suggests the contribution of gender dif-
ference in mother-child separation at certain age to the gender differ-
ence in later class ranking.

Appendix Table A3 Panel A suggests the separation at age 2 con-
tributes most to future class ranking. On the one hand, separation at the
ages of 2 and 3 are likely to have most salient impact on future academic
performance, as evidenced by the associations in column (1). This is
consistent with Heckman’s conjecture of the “first 1000 days of life”
(Heckman, 2008). On the other hand, the gender disparity in separations
is most pronounced at age 2. As a result, the contribution of gender
difference in separation at age 2 (5.01%) is 5.7 times higher than at age 3
(0.88%). In summary, the back-of-the-envelope calculation shows the
gender difference in separation from the mother at the age of 2 con-
tributes the highest explanatory power to the gender differences in
future academic performance.

As a sensitivity check on the estimated contribution, we use an IV
estimator to gauge the association between separation and schooling
performance presented in Column (1). Parents’ decisions regarding
childcare arrangements and work-oriented migration are generally
made jointly and are potentially correlated with parents’ unobserved
characteristics. We employ a shift-share instrumental variable method in
the vein of Card (2009). Specifically, we calculate a labor demand shock
on each potential migration destination province in each year (2010 and
2012). For each county of origin, we calculate the average “pulling
shock” as the average of provincial labor demand shock weighted by
traditional migration share from the origin county to the destination
province (see Appendix B for details on the construction of the IV). The
instrument for each interaction term is the product of the average
“pulling shock” and the child’s age dummy. The coefficients of the IV
estimations are reported in Columns (4). The consequent calculations
parallel to Columns (2) and (3) are presented in Columns (5) and (6) of
Appendix Table A3. We see a similar pattern that the gender disparity in
separation at age 2 has the largest explanatory power for the gender
difference observed in later school performance.'® The first stage of the
2SLS estimation is reported in Appendix Table A4.

The number of siblings could influence the performance of the
firstborn children.'* Under son preference, boys are more likely to have
fewer siblings than firstborn girls. To address the concern that girls may
benefit from the environment of more siblings, Appendix Table A3 Panel
B further controls for the number of siblings. The results are very similar
to that presented in Panel A.

12 The gender differences in academic ranking are 5.26, 7.70, 5.93, and 9.42
percentiles for age 10, 11, 12, and 13, respectively. We link separation age 2, 3,
4, and 5 to their academic performance at age 10, 11, 12, and 13, respectively.
Thus, in calculating the explanatory power, we divide each separation age in
Column (2) of Table A3 by each corresponding gender difference in academic
ranking after attaining 10 years old.

13 We find a larger coefficient size of IV regression compared with the OLS
regression. This implies a potential positive selection in terms of parents’
migration and separation from their children. Of course, the larger estimate
could also be resulted from the nature of LATE estimator.

14 Siblings compete for limited parental input, which may be detrimental to
intellectual development (Blake, 1981; Downey, 1995, 2001; Caceres-Delpiano,
2006). Conversely, Black et al. (2005) and Conley and Glauber (2006) propose
that these findings could be a misinterpretation of the birth order effect as the
effect of siblings. In addition, siblings could provide each other more oppor-
tunities to socialize, teach, and learn, which enhances non-cognitive skills
(Cicirelli, 1974; Weisner, 1989; Azmitia and Hesser, 1993; Downey et al., 2015;
Qian, 2018).
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9. Conclusions

The experience of being separated from one’s parents in early
childhood is well-known to cause both short- and long-term drawbacks
in cognitive and non-cognitive development. However, no prior
research has focused on gender differences in the likelihood of being left
behind by migrant parents.

Although it appears surprising, in this study, we find an unexpected
consequence of son preference in rural China in which firstborn girls are
less likely to be left behind during their early childhood than firstborn
boys. To continue attempting to have a son, parents—especially mothers
of firstborn girls—are less likely to migrate for work. Using population
census data, we note a surge in second childbirths and significant gender
differences in the incidence of parents migrating for work at the point at
which the firstborn girl is 2 years old. Such a pattern is highly consistent
with our prediction that parents’ consecutive fertility behavior
following a firstborn daughter postpones or terminates their migration
plans and prevents mother-daughter separation during early childhood.
To this extent, son preference actually protects girls by providing them
with maternal care and companionship in early childhood.

Such results shed light on controversies in prior literature focusing
on unequal family resource allocation which harms girls. Some studies
predict that gender inequality will disappear with economic growth
(Chung and Gupta, 2007); however, others assert that institutional or
cultural factors will hinder the path toward gender equity (Duflo, 2012).
In this study, we are not confined by the traditional angle of the distri-
bution of purchased goods between male and female children; instead,
we focus on a largely neglected—yet extremely important—parental
factor (i.e., parental companionship in early childhood). The unintended
consequences of son preference during a time of fast economic growth
and urbanization show that the interaction of son preference and growth
could lead to more complex effects than those revealed by prior
literature.

This result is consistent with the observation that although boys
obtain more household resources, they lag behind girls academically.
According to the World Bank (2018, 2020), in 2018, 3.4% of boys in
primary schools worldwide were repeating a grade, which was greater
than the percentage of girls (2.9%). Additionally, boys who persisted to
the last grade of primary school accounted for 81.2% of the cohort in
2020, while the ratio was 84.3% for girls. Our back-of-the-envelope
calculation indicates that at least 5.0% of the gender difference in
school performance can be attributed to that of early childhood sepa-
ration from one’s parents. One caveat regarding the understanding of
our findings is that the inequality we observe does not mean girls live in
a superior environment compared to that of boys. Postponing or inter-
rupting job-related migration could result in substantial economic costs
and difficulties in supporting one’s family, especially in providing
necessary childcare. Therefore, the calculation can be regarded as a
lower bound.

The issue of left-behind children is not unique to China. According to
BBC News (2015), although China has the most left-behind children (61
million), many also reside in the Philippines (9 million), Sri Lanka (1
million), and Tajikistan (100,000). The issue also affects European
countries such as Romania (350,000) and Moldova (180,000) as well as
nations across Latin America, including Mexico (500,000) and Ecuador
(218,000). Many organizations provide aid to these millions of children,
including non-governmental organizations run by China and UNICEF.
They advocate for and offer direct assistance to left-behind children. For
example, UNICEF provides services in multiple Chinese provinces,
including social and emotional development and health administration.
However, a more promising way to address this crisis would be for
policymakers to remove barriers to social services in different localities,
which would allow parents to be with their children while pursuing
better work opportunities.
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Alternative Specification: Age-Specific Gender Differences in the Probability of Parental Separation

Separated from the mother

Separated from the father Separated from both parents

1) 2) 3)
Boy x Age 0 —0.005 —0.007 —0.003
(0.008) (0.013) (0.007)
Boy x Age 1 —-0.010 —0.011 —0.010
(0.010) (0.013) (0.009)
Boy x Age 2 0.027%** 0.029** 0.025%**
(0.009) (0.012) (0.009)
Boy x Age 3 0.006 0.000 0.002
(0.009) (0.011) (0.008)
Boy x Age 4 0.000 —0.007 —0.003
(0.009) (0.011) (0.009)
Boy x Age 5 0.006 0.003 0.006
(0.009) (0.010) (0.008)
Observations 18,435 18,435 18,435
R? 0.122 0.153 0.116

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with
large minority groups are excluded. Children migrating with parents are also excluded. The outcomes are the dummy indicators of whether the
child is currently separated from the mother (Column (1)), the father (Column (2)), or both parents (Column (3)). The control variables are
parents’ ages (and the quadratic terms), the dummy indicator of rural residency in the hukou system, parents’ years of schooling years, and city-

level fixed effects. Standard errors are clustered at the county level.
*significant at the 10% level.

*significant at the 5% level.
**significant at the 1% level.

Table A2

Alternative Specification: Age-Specific Gender Differences in Labor-Oriented Parental Migration

The mother is a migrant laborer

The father is a migrant laborer Both parents are migrant laborers

(€] (2) 3)
Boy x Age 0 —0.001 —0.008 0.001
(0.007) (0.013) (0.006)
Boy x Age 1 —0.013 —0.010 —0.012
(0.009) (0.013) (0.009)
Boy x Age 2 0.027%** 0.028** 0.025%**
(0.009) (0.012) (0.009)
Boy x Age 3 0.002 —0.000 —0.002
(0.009) (0.011) (0.008)
Boy x Age 4 0.004 —0.002 0.001
(0.009) (0.011) (0.009)
Boy x Age 5 0.005 —0.001 0.005
(0.008) (0.011) (0.008)
Observations 18,435 18,435 18,435
R? 0.124 0.145 0.116

SOURCE—0.35% sample from the 2010 China Population Census.

NOTE—The sample comprises 0-5-year-old firstborn children from rural Han families. Provinces under a restrictive one-child policy or with large minority
groups are excluded. Children migrating with parents are also excluded. The outcomes are the dummy indicators of whether the mother (Column (1)), the father
(Column (2)), or both parents (Column (3)) currently migrate for work. The control variables are parents’ ages (and the quadratic terms), the dummy indicator
of rural residency in the hukou system, parents’ years of schooling, and city-level fixed effects. Standard errors are clustered at the county level.

*significant at the 10% level.
**significant at the 5% level.

*significant at the 1% level.
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Table A3
Contribution of Gender Difference in Mother-Child Separation at Each Age to That in Long-Term Schooling Performance
OLS v
@ (2 3 4 5) (6)
Assc w. Class (1)*Genderdiff in Percent Assc w. Class (4)*Genderdiff in Percent
rank separation explained rank separation explained
Panel A. Back-of-the-envelope calculation (benchmark)
Separated from the mother at Age ~ —8.432* —0.264 5.007% —34.084* —1.065 20.239%
2 (4.448) (20.432)
Separated from the mother at Age ~ —6.454 —0.068 0.877% —10.405 —0.109 1.414%
3 (4.124) (15.569)
Separated from the mother at Age  —1.668 —0.009 0.144% -11.351 —0.058 0.980%
4 (3.824) (25.437)
Separated from the mother at Age —5.435 —0.057 0.608% —11.078 -0.117 1.238%
5 (4.227) (16.957)
Observations 1814 1726
Panel B. Back-of-the-envelope calculation (controlling for the number of siblings)
Separated from the mother at Age ~ —8.371% —0.262 4.971% —34.190* —1.069 20.302%
2 (4.463) (20.421)
Separated from the mother at Age ~ —6.358 —0.067 0.864% —11.244 -0.118 1.528%
3 (4.134) (15.279)
Separated from the mother at Age ~ —1.712 —0.009 0.148% —12.356 —0.063 1.067%
4 (3.857) (25.521)
Separated from the mother at Age ~ —5.533 —0.058 0.619% —12.894 —0.136 1.441%
5 (4.248) (16.981)
Observations 1814 1726

SOURCE—Longitudinal data from the 2010, 2012, 2018, and 2020 waves of the CFPS.

NOTE—The sample consists of individuals aged 2-5 years old in either the 2020 or 2012 wave, who were also observed in the 2018 and 2020 waves. The entries in
Column (1) are associations between the percentile class ranking in either 2018 or 2020 and whether the child was separated from the mother at certain age. In Column
(4), the indicators of separation are instrumented by the shift-share Bartik instruments interacted with each age. In Panel A, the control variables are household
characteristics (annual household income, parents’ ages and the quadratic terms, the dummy indicator of rural residency in the hukou system, and parents’ years of
schooling), school characteristics (the dummy indicators of whether the school is a key school and whether the class is a key class), and year fixed effect. Panel B further
includes the number of siblings to control for the effect of siblings. Standard errors are clustered at the village level. Columns (2) and (5) show the product of the
likelihood of the gender gap in age-specific mother—child separation from Table 3 and the entries in Columns (1) and (4), respectively (the unit is percentile). Columns
(3) and (6) divide (2) and (5) by the gender difference in schooling performance. The ratio is interpreted as the proportion of the gender differences in class ranking that
can be attributed to the gender differences in the probability of mother—child separation at each specific age.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.

Table A4
The First Stage of IV Regression

@ (2 3 4

Separated from mother at Age 2 Separated from mother at Age 3 Separated from mother at Age 4 Separated from mother at Age 5
Shift share x Age 2 2.495%**

(0.623)
Shift share x Age 3 2.401%**

(0.535)
Shift share x Age 4 1.482%**
(0.453)
Shift share x Age 5 2.799%**
(0.518)

F-Statistic 16.06 16.97 11.67 17.17
Observations 1726 1726 1726 1726
R? 0.171 0.165 0.129 0.144

SOURCE—Longitudinal data from the 2010 and 2012 waves of the CFPS.

NOTE—The sample comprises 2-5-year-old children from the 2010 and 2012 waves of the CFPS. The potential endogenous variable is whether the child was separated
from the mother at certain age. The instruments are county-year level Bartik shift-share interacted with age dummies. The IV captures the average labor demand shock
in destination provinces, weighted by the immigration rate for the destination provinces from each original county. The control variables are household characteristics
(annual household income, parents’ ages and the quadratic terms, the dummy indicator of rural residency in the hukou system, and parents’ years of schooling), school
characteristics (the dummy indicators of whether the school is a key school and whether the class is a key class), and year fixed effect. Standard errors are clustered at
the village level. The coefficient estimates of the Bartik IVs and the partial F-statistics are reported.

* significant at the 10% level.

** significant at the 5% level.

*** significant at the 1% level.
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Fig. Al. Gender differences in the percentile of class ranking against age.

SOURCE—2010, 2012, 2014, 2016, 2018 and 2020 waves of the CFPS. The gray band is the 90% confidence interval for the mean.

Appendix B. Construction of Bartik IV

It is important to note that decisions on migration and living arrangements are made jointly and the determinants may be correlated with parents’
unobservable characteristics. To gauge the association estimated in Appendix Table A3 Column (1), we construct a shift-share Bartik instrument to
implement a 2SLS estimation. This instrument is similar to the traditional Card instrument (Card, 2009); however, our method focuses on instru-
menting for migration from one’s original (home) county. Let R denote the set of destination provinces. For individual from home county j in year t, the
instrument is defined as follows:

Migjr 010
} : i,
it = (Lrl — Ly ) —
<R Mig; 010

where L, is the number of employed workers in destination province r during that year, and L,,_; refers to the number of employed workers in that
province during the previous year. The shift component is defined as the difference, i.e., (L — Ly_1), which indicates the labor demand shock in
destination province r in year t. In the last fraction term, Migj- 2010 indicates the number of migrants from home county j to destination province r in

Migjr2010
Migj 2010

from home county j to destination province r out of all migrants from j in 2010. The employment data come from the China Labor Statistical Yearbook
and the migration data come from the Population Census in 2010.

The above procedure assigns greater weights to provinces with higher traditional migration sizes. These provinces are usually closer to the
destination r. For instance, migrants from Zhengding County in Hebei Province are more likely to be affected by the labor market shocks in Beijing,
which is adjacent to Heibei Province, than those in Guangdong Province, which is more than one thousand miles away. Short geographical distance
generally means lower migration costs and stronger networks of job referral.

The maintaining assumption of this IV method is that the changes of local migration behaviors in all destination j during period t-1 and ¢t would be
the same if there is no difference in labor demand shocks (L, —L,.—1) across any of the destination provinces (r € R) (Goldsmith-Pinkham et al., 2020).

We construct the instrument of each separation variable as the product of z;; and the according child’s age dummy. The results of the first stage are
presented in Appendix Table A4. The IV regression coefficients are presented in Appendix Table A3 Column (4), which suggest that separation from
one’s mother in early childhood has a persistent and substantial negative impact on the later academic performance of children, with the most
significant negative effect observed at age 2. This is consistent with the findings using OLS regression.

year 2010.'° Mig;j 2010 refers to the total number of migrants from j to any place other than j in 2010. Thus, is the fraction of people migrating
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