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Abstract: The sex ratio at birth in China has been increasingly imbalanced since the 1970s when
the government implemented a policy to reduce population growth. To explain regional
variations in the ratio, existing scholarship tends to focus on economic development for its
weakening effect on the Confucian tradition of son preference. However, a perspective which
focuses merely on economic development without considering the local religious context yields
only a limited understanding of the causes of imbalanced ratios. Considering the rapid growth of
religion in China, it is of considerable interest to explore if religion shapes sex ratios at birth.
This project bridges this scholarly gap by examining the association between county sex ratios at
birth and the presence of each religion using data from the 2000 China Population Census and
the 2004 China Economic Census. Applying a spatial error model, this study shows that ratios in
counties with more Daoist organizations tend to more imbalanced, while those with more
Buddhist and Islamic organizations less imbalanced.

Keywords: Sex ratio at birth, religion, spatial analysis



Introduction

The sex ratio at birth in China has been abnormally high since the 1970s. Concerned with
the shortage of food for a large population size, China’s government started the nation-wide birth
planning campaign, also known as the “later (late marriage), longer (greater intervals between
permitted births), fewer (no more than two children for urban residents and three for rural ones)”
program (Whyte et al. 2015). In the reform era since 1979, the policy has become increasingly
restrictive in response to a perceived national emergency concerning the economic advancement
of China (Greenhalgh and Winckler 2005). In 1980 when the one-child policy took effect,
married couples were permitted to have one child only. Those who violated the rule would have
to pay a hefty fine in the name of social maintenance fee (Short and Zhai 1998). Later in 1984,
the policy was relaxed to allow for regional variation and ethnic differences (Bhattacharjya et al.
2008; Greenhalgh 1986; Gu et al. 2007).

The one-child policy has succeeded in slowing population growth in China, but it has also
unintentionally put infant girls at risk, as they were aborted or neglected at an early age, which
further led to a male-biased sex ratio. Prior to the campaign in 1971, the overall sex ratio at birth,
often measured by the number of registered boys under age one per 100 girls of the same age in a
given year (Cai and Lavely 2003; Miller 2001), was around the natural value, 107.! The ratio was
107 in 1980, increased to 111 in 1985, to 114 in 1993, to 117 in 2000, and by 2010, reached 120
according to census data (Poston et al. 2014).

The increasingly imbalanced sex ratio has been a great concern of demographers. As

Amartya Sen (1990) states, underlying abnormally high sex ratio is “a terrible story of inequality

! Note that sex ratio by this measurement may not reflect the true value of the ratio at birth, which is the number of
boys born for every hundred girls born. In China, data used to calculate sex ratio at birth are mostly from census data
or population sampling investigations. These data are less accurate than hospital records where doctors do not
conceal the birth of any baby (Huang et al. 2016). Besides, numerating babies under age one potentially neglects
those who die in their infancy. Hence, this measurement of sex ratio is the ratio of children at young ages or child
sex ratio.



and neglect leading to the excess mortality of infants.” A high sex ratio reflects a large number of
“missing girls,” and to some extent, it indicates female disadvantage in a society (Chakraborty
and Kim 2010; Rallu 2006; South et al. 2014). Furthermore, on the other side of the female
deficit is the male surplus, which potentially results in social problems including marriage
market squeeze, sex crimes, and trafficking in women (Bien et al. 2013; Greenhalgh 2013; Zhu

et al. 2009; Tucker and Van Hook 2013).

Existing scholarship has identified several determinants that have attributed to the
imbalanced sex ratio at birth in China: birth planning policy, sex-selective abortion, excess
female infant mortality, under-enumeration of girl babies, adoption of female infants (Banister
2004; Chu 2001; Hull 1990; Johnson 1993; Johnson et al. 1998; Li et al. 2011; Miller 2001; Shi
and Kennedy 2016; Cai and Lavely 2003). From these, sex-selective abortion tends to be
identified as the primary cause (Cai and Lavely 2007; Banister 2004; Ebenstein 2010; Miller
2001; Chu 2001; Dupta et al. 2003; Shi and Kennedy 2016). Additionally, Many scholars (e.g.,
Ebenstein 2010; Greenhalgh 2008; Gu and Roy 1995; Jiang et al. 2011; Poston 2002) believe the
underlying root cause for imbalanced sex ratios is parental son preference. If the parents strongly
prefer a son over a daughter under the one-child restriction, they are likely to engage in
discriminatory practices including sex-selective abortion, abandonment of girl babies, and
intentional neglect of girl babies, which results in a male-biased sex ratio. Hence, researchers
conclude that the key to fix the “missing girls” dilemma in China is to combat son preference
and norms and values that undergird it (Chung and Gupta 2007; den Boer and Hudson 2017;
Diamond-Smith and Bishai 2015; Ebenstein 2011).

Demographers concluded that economic development would bring a balanced sex ratio at
birth for its weakening effect on the influence of Confucian tradition which highly values sons

over daughters (Croll 2000). Indeed, the rapid industrialization and urbanization since the 1970s



have brought significant social changes that undermine the Confucian heritage of son preference
in China. Economic development has not only significantly improved women’s education,
employment, and thus social status (Li and Lavely 2003; Murphy et al. 2011; Gupta et al. 2003;
Chung and Gupta 2007), but also challenged traditional family relations and gender system
which placed women in a subordinate position (Chu et al. 2011; Logan et al. 1998; Xie and Zhu
2009).

However, a perspective which focuses merely on economic development without
considering the local religious context yields only a limited understanding of the causes of the
imbalanced sex ratio at birth. Several empirical studies (Lofstedt et al. 2004; Li and Lavely
2003) demonstrate that assumptions that discrimination against girls would diminish with
economic development have proven simplistic. For example, Poston et al. (2014) found that
economic development had no weakening effect when individuals held strong son preference.
Some provinces such as Fujian and Guangdong are found to have highly skewed sex ratios at
birth despite their advancement in economic development (Attané 2013).

We argue that including religious context, a crucial component of local culture, could
provide a complete explanation for the imbalanced sex ratio at birth. First, religion influence
people living in a locality by shaping local subcultures. Roozen et al. (1984) argued that
churches might actively engage in advocating for their teachings and values and members of the
church could influence the local subcultures through everyday interaction with people in the
community. Second, religion is an important factor shaping individual values and attitudes
toward son preference and abortion, the two crucial causes of the imbalanced ratio. Different
religious groups influence would have different outcomes since they each have different

teachings on both gender and family relations.



Besides, since the 1970s, China has experienced rapid revivals of institutional religions,
namely Buddhism, Daoism, Catholicism, Protestantism, and Islam.? According to the official
documentation, the total number of the religious population in China totals exceed 200 million
(2018), including 100 million Buddhism followers (Buddhist 2012), 58 million Protestants as
estimated by Pew Research Center (2011), about 6 to 12 million Catholics (Jin and Qiu 2010,
107), and 21 million Muslims (Islamic 2012).? The fact that the revival of religion coincides with
the implementation of the family planning policy makes it worthwhile to examine how and to
what degree religion plays a role in shaping demographic trends.

Studies in Western and other Asian countries show that religion affects sex ratio. For
instance, Kim and Song (2007) notice that high sex ratios are found in south-eastern South
Korea, an area with a long history of Confucian cultural traditions but few Protestant and
Catholic churches. Due to their religious teachings that denounce abortion, normal sex ratios of
children are found among Christian or Muslim families in India (Bhat and Zavier 2007;
Guilmoto 2005), and among Asian immigrants in Canada (Almond et al. 2013). Demographic
studies in China, however, have largely ignored the role of religion shaping the sex ratio of a
locality.

This study bridges this gap by examining the relationship between religious geography and
county sex ratio at birth. In the current study, we first mapped out the geographical distribution

of county sex ratios and then applied spatial regression to examine the effect of the number of

2 Confucianism is not considered as a religion. It is seen as a core component of Chinese culture that is embedded in
people’s lives. See Kim and Song (2007) for a similar statement about Confucianism in South Korea.

3 The government statistics (e.g., State Council Information Office 2018) show that the number of Catholics and
Protestants in China is 6 million and 38 million respectively, much lower than the estimation by Pew Research
Center and scholars such as Jin and Qiu (2010). It is difficult to estimate the number of Daoists as there are no set
registration procedures which ordinary believers must follow as part of their religion (State Council Information
Office 2018).



religious sites on the ratio. We find religious presence together well economic development in a
county has substantial influence on sex ratio at birth.

LITERATURE REVIEW

Imbalanced sex ratios, son preference, and parents’ intervention in child-bearing

Scholars (e.g., Li and Lavely 2003; Dupta et al. 2003; Ebenstein and Leung 2010) agree
that the root cause for the imbalanced sex ratio is son preference which has been an integral part
of Confucian values (Poston et al. 1997). In Confucian tradition, male offspring is considered to
be important for economic, cultural, and religious reasons (Li and Lavely 2003; Dupta et al.
2003; Ebenstein and Leung 2010; Arnold and Kuo 1984). Economically, sons are important
manual labor force in the agricultural context. Culturally, they are the primary provider of old-
age support for parents. In Confucian tradition, grown children, especially male offspring, should
live with their elderly parents or grandparents to provide old age support as their filial obligation
(Whyte and Ikels 2004; Chu and Yu 2010). Most importantly, sons are wanted for religious
reasons, continuing the family lineage and performing ancestor worship ceremonies (Pande et al.
2006; Johnson 1993). The desire of having male offspring manifests itself in parents’
intervention in childbearing, further leading to a skewed sex ratio on an aggregate level.

The majority of the scientific community agrees that the imbalanced sex ratio results from
the deliberate actions to control the sex composition of offspring (see Attané 2013). This is true
especially when there is fertility restriction and prenatal sex determination is available. In such a
society, one major intervention in parents’ childbearing is sex-selective abortion. Studies in
China show that the availability of ultrasound B-machines, a technology of detecting the sex of
the fetus before birth, is associated with a rise in sex ratio at birth (Chen et al. 2013; Chu 2001).
The government officially banned prenatal sex detection in 1989 and made it illegal to use

ultrasound to reveal the sex of a fetus to parents (Shi and Kennedy 2016). However, it did not put



an end to prenatal sex selection. Based on the in-depth interviews conducted by Chu (2001) in
2000, women in several villages of central China could learn the sex of a fetus in private clinics
or hospitals through bribing service providers.

The technology of sex determination itself does not skew the ratio, but it does when
combined with abortion practice. Parents with strong son preference in China (Chu 2001) and
India (Kishwar 1993; Lingam 1991; Manmeet 1993) are reported to practice prenatal sex
determination and abort female fetuses to ensure the birth of a boy or avoid the birth of a girl. 4
Chu (2001) collected data among women in rural villages in 2000 and found that half of the
survey respondents who reported pregnancy had used sex determination, and nine out of ten of
the female fetus in second pregnancies were aborted if their firstborn was a girl.’ Drawing data
from Chinese Children Survey and Local Chronicles, Chen et al. (2013) found that increased
local access to ultrasound technology was followed by a dramatic increase in sex ratio,
demonstrating that sex-selective abortion was practiced ensuring the birth of a baby boy.¢ Zhu et
al. (2009) estimated that an excess of one million boys were born in the past 12 months using
data from the National Intercensus Survey of 2005 and stated the combination of abortion and
prenatal sex determination accounted for almost all excess males.

In a summary, son preference relates to fertility intervention which would further lead to a

high sex ratio when there is fertility restriction and sex selection. Since the year 2011, China

4 Since the implementation of the one-child policy in 1980, abortion became an essential component of the birth-
control campaign. Consequently, the government removed virtually all restrictions on induced abortion (Rigdon
1996; Savage 1988), and abortion laws in China are among the least restrictive in the world (Rahman et al. 1998;
Guilmoto and Tovey 2015). Abortion is authorized up to the 28th week of pregnancy (Guilmoto and Tovey 2015).
5 In some rural areas, if the first child was a girl, the married couple was allowed to have another birth, which was
the 1.5 policy. Therefore, it is imperative to have a son as the second child. Otherwise, the couple may not have a
son, or may not legally have the third birth.

6 Specifically, Chen et al. (2013) showed that the sex ratio at parity one was 107.2 when ultrasound technology was
unavailable, compared with 108.7 when the technology is available. The gap in the ratio for the second- and higher-
order births is much broader. With the adoption of ultrasound technology, the average ratio increased from 113.2 to
121.2 for second births, and from 118.6 to 132.4 for third- and higher- order births.
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relaxed the birth policy to allow certain couples to have two children.” With this change, one may
expect a balanced sex ratio since people with strong son preference may choose to have a second
birth of having a son. However, Jiang et al. (2016) analyzed data from the 2013 Survey of
Fertility Intentions and Behaviors in Shaanxi Province and found that women with a preference
for sons had turned to sex-selective abortion to ensure that their first child was a son instead of
having a second birth.® In other words, the relaxation of birth policy does not necessarily bring a
normal sex ratio. There has been a tendency for smaller family size, “fewer and healthier births,”
especially among educated couples in China (Basten and Jiang 2014; Nie and Wyman 2005).
Park and Cho (1995) demonstrate, when family size norm has become small, son preference
distorts sex ratios at birth through parental discrimination against daughters. Thus, it is likely that
sex ratios would remain imbalanced with the level of son preference among Chinese couples
unchanged (Basten and Jiang 2014).
Religious geography and the imbalanced sex ratio

Existing research focuses on economic development to explain the imbalanced sex ratio at
birth in China. In the current study, we bring in religion as a key factor to offer a complete
explanation for the regional variations of the ratios. Kim and Song (2007) argued that a causal
relationship between regional characteristics and regional level of sex ratios could be established

in that local religious culture shapes individual values and attitudes towards son preference and

7 In the year of 2011, the government started allowing those couples both of whom are single children to have two
children. In 2013, couples could have a second child if either husband or wife was an only child, and entering 2015,
the government decided to loosen the birth planning policy and implement the Two Children policy (Goodkind
2016). However, the relaxation turned to be insufficient to boost up fertility rate. Goodkind (2016) found that by the
year of 2015, although 11 million couples met the criterion of having a second child, only 1.5 million applied,
indicating tepid desire for more children.

8 You may notice abortion attitude is absent from the study of imbalanced sex ratios at birth in China. This is
perhaps because people practice abortion driven by the desiring of having a son regardless of their disapproval
attitude. For instance, when interviewed their attitudes toward abortion, 92 percent of women in rural China said it
was not right to abort female fetuses, and considered it to be unfair for girls. Nevertheless, they practiced abortion
under pressure from husband or parents-in-law (Chu 2001). However, it is reasonable to believe that people who
strongly oppose abortion is less likely to practice it than those who do not.
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abortion, as presented in Figure 1. Previous research suggests that factors at both micro- and
macro- levels that affect sex ratios should be examined systematically with empirical data. First,
macro-level factors such as cultural norms and economic development may shape individual
gender ideology, son preference, and abortion attitude (see Lu and Tao 2015; Bianchi et al. 2000;
Fuwa 2004; Karsten and Jiirges 2005; Blumberg 1984). Second, individual characteristics such
as education, income, and religious identity contribute to diminished/perpetuated son preference
and abortion attitude (see Hu and Tian 2018; Karsten and Jiirges 2005; Murphy et al. 2011;
Gaudin 2011). Therefore, religion, an important factor shaping not only local subcultures but
also individual values and attitudes, should be included in understanding imbalanced sex ratios in
China.

Various religions have revived and are thriving over the past several decades despite the
regulative environment (Yang 2011). Religion in China was seriously suppressed during the
Cultural Revolution (1966—1976). The government then regarded religion as feudal and
reactionary worldviews that should be eradicated (Yang 2011). All religious activities were
banned, and churches and temples were torn down, statues of gods smashed (Yang 2011). Since
the launch of economic reforms in the late 1970s, the government has shifted its perspective
from ideological Marxism to moderate pragmatism and given up the idea of eliminating religion
completely (Ng 2000; Morrison 1984). In 1982, the Chinese Communist Party (CCP) issued the
Document No.19 which stated that religious belief should be respected and protected, yet
insisted that religion would disappear in the future (Potter 2003). Contrary to what the
government had expected — namely that continued modernization would gradually replace
people’s “feudal” thoughts with modern values, the power of these “feudal remnants™ has
become stronger during the recent era of modernization (Johnson 1996). In 1982, six years after

the Cultural Revolution, the number of religious sites was 40,000 and increased to 83,000 in



2001 (Feng and Hu 2002). According to the 2004 China Economic Census, 2,231 out of 2,873
counties reported having at least one officially-registered religious organization.’

Meanwhile, the religious population has been on a steady rise. The total number of
Muslims and Christians increased from 10 million in 1982 to 60 million in 2001, and that of
Daoists and Buddhists increased by 10 million (Feng and Hu 2002). According to the white
paper entitled: China’s Policies and Practices on Protecting Freedom of Religious Belief and
issued by the State Council Information Office (State Council Information Office 2018), the
religious population increased to nearly 200 million in 2018. This is rapid growth as compared to
the total number of religious believers, 8 million, in 1966 (Feng and Hu 2002). Among all five
religions, the growth of Protestantism in China has been particularly eye-catching. According to
government statistics, there were about 3 million Chinese Christians in 1982, and there were
about 16 million Christians who belonged to officially registered Christian groups between 2004
and 2006, implying a rapid increase (Ying 2009). Additionally, it is believed that there are tens
of thousands of Christian house churches in China are that are not registered, indicating a much
higher number of Christians in China (Stark and Liu 2011).

Therefore, considering the rapid growth of religion, it is of considerable interest to examine
whether it helps to shape county sex ratio at birth. There are several reasons to expect a
significant influence. Firstly, different religious groups may hold different attitudes toward son
preference and abortion. For instance, studies show that in India, Muslims hold stronger son
preference than Christians — measured by the ideal number of sons over the ideal number of
daughters (Gaudin 2011; Bharati et al. 2011). In Canada, Almond et al. (2013) find that Christian

and Muslim Asian immigrant families do prefer sons in that they tend to continue having

9 Note these statistics numerate officially-registered religious organizations that are in the red market only.
According to Yang (2006)’s triple religious markets, whereas those in the grey and black markets such as house
churches and underground Catholic churches remain hidden from official statistics.
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children in the absence of male offspring. They further point out that the prohibition of abortion
in Christianity and Islam explains why the sex ratio of children among Asian immigrants who
are Christians or Muslims is balanced despite parental son preference (Almond et al. 2013).

More importantly, effects of religious teachings on abortion and son preference may spill
over to local culture, potentially affecting not just the religious but also others living in areas
dominated by these religious traditions (see Adamczyk et al. 2016; Adamczyk and
Valdimarsdottir 2017; Glass and Levchak 2014). Glass and Levchak (2014) point out that
conservative Protestant attitudes and values on marriage, birth control, and abortion could help to
foster local norms and institutions that encourage early transition to adulthood. This explains that
higher divorce rates are found in counties with a higher percentage of conservative Protestants.
In the United States, in areas with dominant conservative religious groups, there may not be any
abortion clinics nearby, and local churches may take on roles of advocating for life while
denouncing abortion as murder (Adamczyk et al. 2016; Adamczyk and Valdimarsdottir 2017).
Similarly, Dingemans and Ingen (2015) confirmed that effect of religious context on individual
social trust by finding that people in a country with a higher percentage of Protestants are more
likely to trust others, irrespective of their religious affiliation. These studies demonstrate that
religious presence could influence the values and attitudes of people living in that locality.

Due to the tight control over religious activities in China, especially those of Christianity
and Islam (Yang 2011), the influence of these two religions on local subcultures may be limited.
Nevertheless, religious groups in mainland China still manage to influence the general public
through non-institutional means, including social media and evangelical activities. For example,
it is reported that members of Early Rain Reformed Church in Chengdu of Sichuan Province
went out to streets and distributed anti-abortion leaflets to people on Children’s Day, advocating

for the pro-life teaching of Christianity (Xue 2018).
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Additionally, different religious groups differ in the extent to which they are embedded in
Chinese culture. Among the five religions, Daoism and Buddhism are believed to be Chinese
religion, whereas Islam and Christianity (Protestantism and Catholicism) are referred to as
“foreign” religion (Thompson 1996). Islam and Christianity may challenge certain values of
Confucian tradition such as ancestor worship (Cao 2010). By contrast, Buddhism, despite its
foreign origin, has been much more intertwined with Confucianism than Christianity or Islam
(Perrett 2000; Petersen 2001). It has long been viewed as an integral part of Chinese culture.'®
The difference between Buddhism, Daoism, and Confucianism is vague, which is evident in the
formation of Chinese folk religion. As Tamney (1998) summarizes, Chinese folk religion
includes elements from Buddhism (belief in Karma and rebirth and meditational techniques),
Daoism (multiple gods are organized into a hierarchy headed by Jade Emperor), and
Confucianism (the idea of filial piety and ancestor worship). It is understood not as a specific
type of religion, but as a type of culture by Chinese people which has been embedded in Chinese
society for hundreds of years and rooted in the life of Chinese people (Yang 1961). According to
C. K. Yang, folk religion fits into the category of “diffused religion,” whose beliefs and rituals
are integral to social life, functioning as a pervasive influence in every aspect of social life (Yang
1961). As a result, Buddhism and Daoism may perpetuate son preference and skew sex ratios at
birth as Confucian tradition does.

Based on the literature review, we would like to test the following hypotheses:

H1: Sex ratios at birth in counties with a greater presence of Chinese religion (Buddhism/

Daoism) are more imbalanced.

19 Chinese culture is considered as a harmonious aggregate of Confucianism, Daoism, and Buddhism (Lou 1994).
All of them are important parts of Chinese culture, and they together are often referred to as "Rushidao i B¢ 18
(Tian 2015).”
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H?2: Sex ratios at birth in counties with a greater presence of western religion

(Islam/Catholicism/Protestantism) are less imbalanced.

Data and Methods

To test these hypotheses, we use data from the 2004 China Economic Census (CEC) and
the 2000 China Population Census (CPC). The population census includes information including
sex ratios, education, urbanization, and age of each county. As the first national economic census
in China (excluding Hong Kong, Macau, and Taiwan), the CEC 2004 enumerated and included
information for 72,887 officially registered religious sites in 2,873 counties, including name,
street address, year of establishment, along with some other information.!" From the recorded
names, the Center on Religion and Chinese Society at Purdue University differentiated the sites
into five religions: Buddhism, Daoism (including Folk Religions), Islam, Catholicism, and
Protestantism.

We combined the CEC 2004 and the CPC 2000 to obtain both the religious and

demographic information of each county based on GB (Guobiao [E#7) codes from two datasets.

We aggregated the data with county-level GDP information from the Statistic Materials of
Public Finance of Cities and Counties (2004), in accordance with the county name in specific
city and province.'? We successfully matched 2,677 counties with CPC 2000. GDP per capita is
calculated by dividing the county-level population in 2000 using its GDP. We also obtained
county-level geographic data from the China Data Center at the University of Michigan in order

to map county sex ratio and religious geography.

' This includes 72,849 religious sites and 38 religious administrative offices. This study included religious sites
only.

12 The book includes province names, city names, and county names but not their GB codes. We did some work in
identifying these counties and assign them with the right GB code in CPC 2000. Some counties and districts were
renamed after 2000, thus were excluded from analyses.
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Note that the State Administration for Religious Affairs (SARA) of China, in 2014 there
was a total of 139,000 religious venues (SARA 2014). Yet, our dataset only includes 72,849
religious sites. It is unlikely that between 2004 and 2014 more than 66,000 religious
organizations were newly registered. In China, local government officials are known to
underreporting the number of religious organizations or followers for political consideration —
the government desires for reducing religion (Yang 2011). Such underreporting affect
Christianity and Islam particularly severely for the government highly cautions the growth of so-
called “western” religions (Leung 2005). Also, there are 649 counties with zero count on the
number of religious organizations. It is unlikely that no temple was present in these counties in
the year of 2004. Folk religion has revived and been thriving since the 1980s, and it receives
support from local government who hope to profit from temple activities (Chau 2010). The zero
count is likely to due to the failure of lower-level local officials to report religious organizations.
Thus, we excluded counties with zero counts on the total number of religious organizations in
our analyses. The total number of counties became 2,080. Despite these issues in the dataset, the
CEC 2004 is the first ever available census dataset of religious organizations in China that allows
us to explore the relationship between religious geography and county sex ratio.
Dependent variables

The dependent variable is sex ratio at birth. It is measured as the number of boys between
age 0 and 4 per 100 girls of the same age. We use the age range of 0 to 4 (or the child sex ratio)
because existing studies have identified several issues in the validity of sex ratio calculations that
only include infants under one year old, including delayed-registration, underreporting, and
adoption (Cai and Lavely 2003; Goodkind 2004; Johnson et al. 1998; Merli and Raftery 2000).
By comparing census data over time, Cai and Lavely (2003) found that a portion of girls that

were missing in an earlier census reappeared in a later one. Using this measurement of sex ratio
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not only address the underreporting issue in the census data, but also take sex-selective abortion
and early childhood mortality due to parental son preference into account. By including five
annual cohorts, this measurement reduces the effects of short term fluctuations and thus is more

robust and statistically stable (Cai and Lavely 2007).

Independent Variables

Our focal independent variable is religious presence. A frequently-used measurement of
religious presence in existing research is the proportion of adherents of a particular religion (or
denomination) in a locality (Olson and Li 2015; Olson and Perl 2011). Due to the lack of data on
religious adherents in China, we used the number of officially-registered organizations of one
religion as an approximate estimator of influence of that religion in an area. Kim and Song
(2007) adopted the same measurement to examine religious effects on sex ratio at birth in South
Korea and found that the prevalence of Buddhism, the number of Buddhist temples, was
positively associated with sex ratio at birth, while that of Protestantism was negatively.

We create five variables separately for five religions representing the number of Buddhist,
Daoist, Protestant, Catholic, and Islamic organizations in each county. Note that temples related
to folk religious practices are classified as Daoist organizations. Considering the considerable
variations of the population across all counties, the number of religious sites is coded as the

number of sites per 10,000 people. We further take the log to of it to reduce skewedness.

Control Variables

We control for county-level economic development, urbanization, immigration, and the
proportion of Han population. GDP per capita is a measurement of economic development. We
use logged GDP per capita in the analyses due to its skewedness. Existing research suggests that
the influence of Confucian tradition and son preference tend to be stronger in rural areas than in

urban cities (Cooney et al. 1991; Li and Cooney 1993; Zhang and Sturm 1994). Female infant
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mortality tends to higher in rural than in urban areas, so does county sex ratio (Huang et al. 2016;
Attané 2013). Thus, we expect to find higher ratios in areas with a lower level of urbanization.
Urbanization is measured by the percentage of the non-agricultural population in a county. Other
socio-economic indicators such as family structure (the percentage of households with two or
more generations) and education are not controlled for, though both of them may affect county
sex ratio (see Attané 2009; Pande and Astone 2007; Huang et al. 2016). A preliminary analysis
of data shows that both variables are strongly correlated with urbanization/economic
development, thus adding them may bring collinearity and over-specification issues.

The level of migration/immigration is controlled for. Lu and Tao (2015a) found that out-
migration flow of population in an area was associated with diminished son preference. We use
net migration rate, calculated as (1 — hukou population/census enumeration) x100, following the
practice made by Cai (2010) and Wang and Chi (2017).* The county-level net migration rate
captures the proportion of people without local hukou registration to the total population in that
county. A positive value of net migration rate indicates migration inflow, while a negative value
suggests migration outflow (see Cai 2010). The proportion of Han ethnic population is measured
by 100 — the percentage of ethnic minority population in each county. Son preference and
Confucian tradition of ancestor worship are primary characteristics of Han Chinese. Thus they
are more likely to hold son preference than non-Han Chinese (Skinner 1997). Consequently, high
sex ratios tend to be in areas with dominantly Han populations than those with ethnic minorities
(Lavely et al. 2001; Cai and Lavely 2007). Besides, China’s government relaxed birth planning
policy on ethnic minorities, and ethnic minorities are allowed to have at least two births legally

(Poston et al. 2006; Greenhalgh 1986).

13 Hukou refers to household registration. All citizens have to be registered in the locale where they reside, rural or
non-rural regions.
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Analytic Strategy

This study examines the relationship between county sex ratio at birth and religious
presence. The first phase explores the spatial pattern of the sex ratio which provides an overall
picture of its regional variations. Second, we use two spatial statistics, global Moran’s I and local
Moran’s I, to determine the spatial clustering of sex ratio at birth. They are the most widely
accepted measure for spatial clustering (Cliff and Ord 1973; Ver Hoef and Cressie 1993; Upton
and Fingleton 1985). Values of Moran’s tests range between -1 and 1, indicating
negatively/positively correlation, and the absolute value indicates the strength of correlation.
When on average higher/low values of sex ratios cluster together in space, Global Moran’s I will
be positive. If the ratio of a particular county and that of its neighboring counties are both highly
skewed, Local Moran’s I for this particular county will yield a positive value. If spatial
dependence is detected, geographically weighted regression (GWR) instead of ordinary least
squares (OLS) regression is favored to control for spatial autocorrelation.

Note there are two types of spatial processes that may cause the spatial pattern of
clustering: spatial dependence and spatial heterogeneity. The effects of these two types of spatial
processes are impossible to be empirically disentangled in cross-sectional data but need to be
determined based on some a priori assumptions (Anselin 2001, 1988). Spatial dependence refers
to a contagion-type effect where the sex ratio in one region proliferates into the neighboring
regions, therefore resulting in clusters. On the other hand, spatial heterogeneity results from the
contextual variation over space, due to some exogenous factors such as climate, topography,
culture, or demographic diversity across areas (Anselin 2001). To decide the appropriate
specification in this context, we follow the classical approach adopted in the spatial econometrics
literature, the Lagrange Multiplier (LM) test. The LM test is designed to distinguish between

spatial dependence as a nuisance and a substantive spatial process, and they guide the choice
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between spatial error autocorrelation and a spatial lag (Anselin and Rey 1991). Regarding weight
matrix W, we use a first order contiguity spatial weight matrix that identifies contiguous

counties that share common boundaries (often known as queen contiguity).

The third phase is to examine associations between county sex ratio and the number of
religious sites. Previous researches show sex ratio often is spatially dependent and highly
imbalanced values tend to cluster in space (Cai and Lavely 2007; Echéavarri and Ezcurra 2010).'4
The clustering potential in county sex ratio suggests that spatial dimension needs to be taken into
account in examining its relationship with religion. All analyses and models are run in ArcGIS
10.3 and Geoda™.

Results

Table 1 presents descriptive statistics of variables used in analyses. The table shows county
sex ratio, measured by the number of boys aged between 0 and 4 per 100 girls of the same age, is
116 on average based on the 2000 census. It is slightly lower than the value 120, measured by the
number of boys aged 0 per 100 girls of the same age in the year 2000. This discrepancy between
the two numbers suggests the potential under-enumeration of female births in census collection.
Map.1 presents regional variations in county sex ratio in China. The map shows that less
imbalanced ratio is found in the northwestern part of China, whereas highly imbalanced ratio in
the southcentral and east China. Provinces in southcentral China, such as Guangxi, Guangdong,
and Henan, and those in the east, Fujian, Anhui, Jiangxi, and Jiangsu are home to high ratio,
above 110. Balanced ratios are found in regions with dominant non-Han population, such as
Xinjiang and Tibet. Besides, the map suggests a clustering pattern of county sex ratio, similar

values, high or low, tend to cluster in space.

14 You may suggest that multi-level modeling would be an appropriate modeling strategy given the local variation in
birth planning policy. However, the analyses on child sex ratio (age 0—4) by Cai and Lavely (2007) show that high
or low ratios do not correspond to provincial boundaries. Thus, we believe that spatial regression is a better
modeling strategy.
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We further conducted the diagnostics of spatial dependence to decide whether spatial
dependence is a concern in the dataset and which spatial autoregressive model to apply. Table 2
presents the results of spatial dependence diagnostics for the OLS model (with all predictors
included). The table shows that Moran’s I is positive and statistically significant (p < 0.001),
indicating the presence of spatial dependence; thus spatial autoregressive model is needed.
Furthermore, the LMLAG (for spatial lag) and the LMERR (for spatial error) are both
significant, but the Robust LM (for spatial lag) is not significant. According to Anselin (2004),
the diagnostics results (shown in Table 2) suggest the use of the spatial error model (SEM),
meaning that the clustering pattern of county sex ratio is more a nuisance than a substantive

spatial process. The equation of SEM is presented below:

Yij=po + Xp +AWe + g;

A is the spatial autoregressive coefficient, W is an N by N spatial weight matrix, and € is an
N by one vector of i.i.d errors. The spatial matrix W expresses the strength of potential
interaction between each observation and its neighbors (Anselin and Rey 1991).

Table 3 presents regression estimates predicting county sex ratio. This first model (GDP) is
the OLS model which includes only logged GDP per capita. It shows economic development is
negatively significantly associated with county sex ratio, which is consistent with previous
research. Specifically, one unit increase in logged GDP per capita is associated with 1.53
decrease in the ratio (p < 0.001), meaning that a ten percent increase in GDP per capita is
associated with 0.14 decrease in the ratio.

The second Model (+Religion) includes all religious predictors. Including religious factor
significantly improves R-square, from 0.007 to 0.131. The results show that the logged number
of religious sites is significantly associated with county sex ratio for all five religion, Buddhism,

Catholicism, Daoism, Protestantism, and Islam. Ratios in counties with more Buddhist, Catholic,
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and Islamic sites are predicted to be less imbalanced (p < 0.001), whereas those in counties with
more Daoist (p < 0.001) and Protestant (p < 0.05) sites more imbalanced. Specifically, one unit
increase in logged Buddhist temple per 100,000 people in a county decreases the ratio by -3.47
(» <0.001) controlling for logged GDP per capita. It means that a 10 percent increase in the
number of Buddhist temples decreases the predicted ratio by 0.31 (= 3.25*log(1.1)). A 10
percent increase in the number of Daoist temples predicts 0.68 (= 7.11*1log(1.1)) increase in the
ratio (p < 0.001).

The third model (+ Control) includes all control variables.!* The model results show that
with control for these variables, the presence of all types of religion except for Protestantism
remains significantly associated with county sex ratio at birth. Logged GDP per capita,
urbanization, and immigration is negatively associated with the ratio (p < 0.01), whereas the
percentage of Han population is positively (p <0.001). A 10 percent increase in the GDP per
capita predicts 0.2 (=2.06*log(1.1)) decrease in the ratio. Note that the logged number of
Protestant sites became statistically insignificantly after including demographic controls. The
effect size of Buddhism, Catholicism, Daoism, and Islam all shrank after controlling for socio-
economic factors.

The final model (+ Spatial) is the spatial error model which adds a spatial dimension in
county sex ratio at birth. The model results show there is a significant spatial dependence in the
ratio. The correlation between sex ratio at birth of one county and that of its neighboring counties

is 0.76, statistically significant (p < 0.001). Accounting for the spatial dependence yields a great

15 There may be multi-collinearity issue adding in all religious predictors in one model at the same time. We
conducted collinearity diagnostics on all predictors using Stata 15. The test results show that VIFs are below 2,
suggesting that multi-collinearity is not a concern according to the rule of thumb by Paul Allison (2012). He claims
that multi-collinearity is a concern when a VIF is higher than 2.50, which corresponds to an R? of .60 with the other
variables.
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improvement of the model fit. The R-square became 0.658 as compared to 0. 242 in the previous
model.

Compared with results from the previous model, the effect size of logged GDP per capita
shrank by nearly half, and the percentage of net immigrants became statistically insignificant.
The logged number of religious sites for Buddhism, Daoism, and Islam remain significantly
associated with the ratio (p < 0.001), while no significant relationship is found for that of
Protestant/Catholic churches. With accounting for a spatial dependence, a 10 percent increase in
the number of Daoist sites per 100,000 people in a county is expected to increase the ratio by
0.16 (=1.71*log(1.1)), whereas the same increase in the number of Buddhist sites is associated
with a decrease of 0.11 (=1.20*log(1.1)) in the ratio. A 10 percent increase in GDP per capita is
expected to lower the ratio by 0.11 (=1.18*log(1.1)). The comparison of the effect size of
religious presence and economic development suggests that religion has substantial impact on
county sex ratio.

In summary, several findings are worth noting. First, county sex ratio at birth is spatially
dependent. Similar ratios (imbalanced or balanced) tend to cluster together geographically.
Second, as the literature suggests, economic development has a significant mitigating effect on
county sex ratio. Less imbalanced ratios tend to be in counties that are economically advanced.
Third, religious presence in a county plays a significant role shaping its ratio and the association
differs for different religions. The number of Buddhist (p < 0.001) and Islamic (p < 0.001) sites
are negatively associated with county sex ratio, while that of Daoist temples positively (p <
0.001). No statistically significant effect is found for Protestantism or Catholicism.

Discussion and Conclusion
Religion in China has survived and been reviving since the 1970s. With the increasing

presence of religious organizations and faithful population, it is of scholarly consideration to
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explore whether religious geography plays a role in shaping demographic trends in China. This
current study shows that religious presence in a county influences its sex ratio, measured by the
number of boys aged between 0 and 4 per 100 girls. Besides, the effect size of religious presence
on county sex ratio is not neglectable. It is even greater than that of economic development. For
instance, we may observe highly imbalanced ratio in a county with a great presence of Daoist
temples despite its advancement in economy. In other words, bringing religion as a key factor
could provide a complete understanding of sex ratios at birth.

Note that different religion affects county ratio differently. First, Daoist presence tends to
worsen the ratio. This is likely due to the embeddedness of Daoism in the Confucian tradition.
The tradition of having sons to continue the family line could lead to parental discriminatory
practices against female fetuses and infant girls which further results in a male-biased sex ratio
on an aggregate level. On the contrary, Islamic presence helps to mitigate the imbalanced ratio.
The reason may be that people living in those areas would abide by or are greatly influenced by
the Islam teachings of denouncing abortion which protect unborn daughters (Almond et al.
2013).

Second, the speculation that Buddhist presence may worsen county ratios is not supported.
Our analyses show that ratios in counties with a greater Buddhist presence tend to be less
imbalanced as opposed to balanced based on theoretic speculations on the closeness between
Buddhism and Confucian tradition. '¢ Perhaps, Buddhism could effectively foster a disapproval

attitude toward abortion among people living in the county.

16 Some may suspect this negative relationship between the number of Buddhist temples in a county and its sex ratio
is caused by the uniqueness of Tibet, a province dominant with non-Han population and Tibetan Buddhism. It is
possible that the relationship between the ratio and the presence of Buddhism was hugely inflated by the particular
case of Tibet for the family planning policy is loose in non-Han regions. Such concern also applies to Xinjiang, a
province with dominant ethnic minorities as Muslims. To address this concern, we reassessed the model excluding
the two provinces, Tibet and Xinjiang. The finding still holds. Both Buddhism (p < 0.01) and Islam (p < 0.001),
measured by the logged number of religious organizations, are negatively associated with county sex ratio. The
coefficient of Buddhism shrank a little bit, became 1.1, whereas that of Islam increased to 2.0. In summary,
Buddhism and Islam have a balancing effect on the highly skewed sex ratio.
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Third, our analyses lend no support to the mitigating effect of Christianity
(Protestantism/Catholicism) on county ratio. There are several reasons why we failed to find any
association between the two. It might be a measurement issue. In the current study, our data
included officially registered religious organizations only, with no information on the number of
underground Catholic churches and that of house churches of Protestantism. It is likely that the
number of officially-registered churches fails to capture the influence of Christianity in a county.
It might be that Christian influence has not grown strong enough to challenge the Confucian
tradition of son preference that has been deeply embedded in Chinese society. This is evident in
the study by Cao (2010). He observed that devout Christians in Wenzhou, so-called China’s
Jerusalem, though they would intentionally distance themselves from ancestor worship, held
strong son preference and some of them even chose to violate the policy in order to have another
birth of having a son (Cao 2010). The finding that Christianity has no effect on county sex ratio
may suggest that the influence of Confucian tradition still remain strong and pervasive.

Some limitations need to be mentioned. First, the measurement of religious presence may
fail to capture the true influence of some religions, especially that of Catholicism and
Protestantism. However, data on religious organizations employed in the current study are the
most recent and available in China. More detailed information on religious population, e.g., the
percentage of adherents for different religious groups, and religious presence, e.g., the size of the
temple/church, is needed to probe into the relationship between religious presence and county
sex ratio. Second, this study did not account for the presence of Confucian tradition, due to the
lack of data. Future research is needed to examine the interaction between religious presence and
local Confucian tradition in affecting county sex ratio at birth.

Despite these limitations, this study contributes to a better understanding of regional

variations in sex ratios at birth by highlighting the influence of religious presence. It suggests the
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importance of bringing religion as a key factor in demographic studies. Indeed, economic
development strongly affects sex ratio. And religion plays an equivalently important (or even
stronger) role in shaping the ratio. Future research is needed in order to provide a detailed picture
of how religion shapes demographic trends via influencing individual attitudes and values on son

preference and abortion.

24



Appendix:

Figure 1: A causal relationship between religious geography and sex ratio at birth
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Map 1. County-level Sex Ratio in 2000
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Sex ratio at birth in 2000

<100

. 101-105
105110
P n-n1s
s

Note: Sex ratio is measured by the number of boys aged between 0 and 4 per 100 girls.
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Table 1. Variable Definitions and Sample Descriptive Statistics (N=2,080)

Variable Definition Mean SD

. Number of boys aged at 0 and 4 per 100 girls of the
County sex ratio same age 11597  13.87
GDP per capita GDP per capita (in 1,000 yuan) 10.08 10.43
Logged GDP Logged GDP per capita 1.99 0.78

Buddhist temples ~ Logged number of Buddhist sites per 10,000 people 0.75 1.03
Catholic churches  Logged number of Catholic sites per 10,000 people 0.15 0.31

Daoist temples Logged number of Daoist sites per 10,000 people 0.17 0.45
Eﬁﬁtriiggt Logged number of Buddhist sites per 10,000 people 0.45 1.08
Islamic mosques Logged number of Buddhist sites per 10,000 people 0.51 0.69
Urbanization Percentage of non-agricultural population 28.17 24.90
% Han Percentage of Han population 83.64 29.30
Net migration Percentage of immigrants 0.24 11.90
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Table 2. Diagnostics of Spatial Dependence for OLS Model

Test MI/DF Value Prob.

Moran’s I 0.5959 38.9214 0.0000
LM (lag) 1 383.4416 0.0000
Robust LM (lag) 1 0.3339 0.5634
LM (error) 1 1486.9992 0.0000
Robust LM (error) 1 1103.8915 0.0000

Note: Calculated by the Geoda™ software. The aforementioned spatial weight matrix has been
used in these diagnostics.
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Table 3. Regression Estimates for County Sex Ratios, N=2,080

GDP + Religion + Control + Spatial
Logged GDP per capita -1.525%%* -2.420%*%* -2.058%%*%* -1.183%%%*
(0.389) (0.370) (0.371) (0.329)
Buddhist -3 472%** -1.788%*%* -1.201%*%*
(0.293) (0.347) (0.352)
Catholic -3.000%*%* -4.120%%** -0.221
(0.933) (0.875) (0.663)
Daoist 7.108%%* 4.13]1%%* 1.714%%*
(0.699) (0.692) (0.580)
Protestant 0.918%** 0.554 0.053
(0.429) (0.406) (0.332)
Islamic -2.915%** -1.2571%%* -1.216%**
(0.267) (0.288) (0.337)
Urbanization -0.146%** -0.106%**
(0.012) (0.011)
% Han population 0.145%%* 0.090##*
(0.013) (0.015)
Net migration -0.063%* -0.017
(0.026) (0.020)
Spatial error of Sex
Ratio (1) 0.737
(0.015)
Constant 119.001*** 123.499%%** 113.625%%* 115.634%%*
(0.831) (0.869) (1.381) (1.543)
R-square 0.007 0.131 0.242 0.658
Log Likelihood -8413.132 -8274.641 -8132.81 -7.484.002
éﬁ?;lr‘leo ; Information. 16830.300 16563.300 16285.600 14,992.000
Wald Test A =0 2,369.704%**
LR Test A =0 1,297.617%**

Note: The dependent variable is county sex ratio at birth, measured by the number of boys aged between
0 and 4 per 100 girls. Religious presence is calculated as the logged number of sites per 10,000 people.
Standard errors are in parentheses.

* p <0.05; ** p <0.01; *** p <0.001

29



References:

Adamczyk, Amy, Katharine A. Boyd, and Brittany E. Hayes. 2016. “Place Matters:
Contextualizing the Roles of Religion and Race for Understanding Americans’ Attitudes
about Homosexuality.” Social Science Research 57 (May): 1-16.
https://doi.org/10.1016/j.ssresearch.2016.02.001.

Adamczyk, Amy, and Margrét Valdimarsdottir. 2017. “Understanding Americans’ Abortion
Attitudes: The Role of the Local Religious Context.” Social Science Research,
December. https://doi.org/10.1016/j.ssresearch.2017.12.005.

Allison, Paul. 2012. “When Can You Safely Ignore Multicollinearity?” Statistical Horizons.
2012. https://statisticalhorizons.com/multicollinearity.

Almond, Douglas, Lena Edlund, and Kevin Milligan. 2013. “Son Preference and the Persistence
of Culture: Evidence from South and East Asian Immigrants to Canada.” Population and
Development Review 39 (1): 75-95. https://doi.org/10.1111/1.1728-4457.2013.00574 x.

Anselin, Luc. 1988. Spatial Econometrics: Methods and Models. Dorddrecht: Kluwer Academic

Publishers.

.2001. “Spatial Econometrics.” 4 Companion to Theoretical Econometrics 310330.

. 2004. “Exploring Spatial Data with GeoDaTM: A Workbook.” Urbana 51 (61801): 309.

Anselin, Luc, and Serge Rey. 1991. “The Performance of Tests for Spatial Dependence in a
Linear Regression (91-13).”

Arnold, Fred, and Eddie D.C. Kuo. 1984. “The Value of Daughters and Sons : A Comparative
Study of the Gender Preferences of Parents.” Journal of Comparative Family Studies 15
(2): 299-318. http://www.jstor.org/stable/41601395.

Attané, Isabelle. 2009. “The Determinants of Discrimination against Daughters in China:

Evidence from a Provincial-Level Analysis.” Population Studies 63 (1): 87-102.

http://www.jstor.org.ezproxy.lib.purdue.edu/stable/40646374.

. 2013. The Demographic Masculinization of China: Hoping for a Son. Springer

International Publishing Switzerland.

Banister, Judith. 2004. “Shortage of Girls in China Today.” Journal of Population Resarch 21
(1): 19-45.

Basten, Stuart, and Quanbao Jiang. 2014. “China’s Family Planning Policies: Recent Reforms
and Future Prospects.” Studies in Family Planning 45 (4): 493-509.
http://www.jstor.org/stable/24642169.

Bharati, Susmita, Suparna Shome, Manoranjan Pal, Prabir Chaudhury, and Premananda Bharati.
2011. “Is Son Preference Pervasive in India?” Journal of Gender Studies 20 (3): 291-98.
https://doi.org/10.1080/09589236.2011.593328.

Bhat, P. N. Mari, and A. J. Francis Zavier. 2007. “Factors Influencing the Use of Prenatal
Diagnostic Techniques and the Sex Ratio at Birth in India.” Economic and Political
Weekly 42 (24): 2292-2303. http://www jstor.org.ezproxy.lib.purdue.edu/stable/4419711.

Bhattacharjya, Debarun, Anant Sudarshan, Shripad Tuljapurkar, Ross Shachter, and Marcus
Feldman. 2008. “How Can Economic Schemes Curtail the Increasing Sex Ratio at Birth
in China?” Demographic Research 19 (October): 1831-50.
https://doi.org/10.4054/DemRes.2008.19.54.

Bianchi, Suzanne M., Melissa A. Milkie, Liana C. Sayer, and John P. Robinson. 2000. “Is
Anyone Doing the Housework - Trends in the Gender Division of Household Labor.”
Social Forces 79: 191-228. https://heinonline.org/HOL/P?h=hein.journals/jost79&i=203.

30



Bien, Cedric H., Yong Cai, Michael E. Emch, William Parish, and Joseph D. Tucker. 2013.
“High Adult Sex Ratios and Risky Sexual Behaviors: A Systematic Review.” PLOS ONE
8 (8): €71580. https://doi.org/10.1371/journal.pone.0071580.

Blumberg, Rae Lesser. 1984. “A General Theory of Gender Stratification.” Sociological Theory
2:23-101. https://doi.org/10.2307/223343.

Boer, Andrea den, and Valerie Hudson. 2017. “Patrilineality, Son Preference, and Sex Selection
in South Korea and Vietnam.” Population and Development Review 43 (1): 119-147.

Buddhist. 2012. “A Brief Introduction to the Buddhist Association of China.” Buddhist
Association of China. 2012. http://www.chinabuddhism.com.cn/js/j;/2012-04-
20/869.html.

Cai, Yong. 2010. “China’s Below-Replacement Fertility: Government Policy or Socioeconomic
Development?” Population and Development Review 36 (3): 419—40.
http://www.jstor.org.ezproxy.lib.purdue.edu/stable/25749195.

Cai, Yong, and William Lavely. 2003. “China’s Missing Girls: Numerical Estimates and Effects

on Population Growth.” China Review 3 (2): 13-29.

http://www.jstor.org/stable/23461902.

.2007. “Child Sex Ratios and Their Regional Variation.” In Transition and Challenge:

China’s Population at the Beginning of the 21st Century, edited by Zhongwei Zhao and

Fei Guo, 108-23. Oxford: Oxford University Press.

Cao, Nanlai. 2010. Constructing China’s Jerusalem: Christians, Power, and Place in
Contemporary Wenzhou. Stanford University Press.

Chakraborty, Tanika, and Sukkoo Kim. 2010. “Kinship Institutions and Sex Ratios in India.”
Demography 47 (4): 989—1012. https://doi.org/10.1007/BF03213736.

Chau, Adam Yuet. 2010. Religion in Contemporary China: Revitalization and Innovation.
Routledge.

Chen, Yuyu, Hongbin Li, and Lingsheng Meng. 2013. “Prenatal Sex Selection and Missing Girls
in China: Evidence from the Diffusion of Diagnostic Ultrasound.” Journal of Human
Resources 48 (1): 36-70. https://doi.org/10.1353/jhr.2013.0003.

Chu, C. Y. Cyrus, Yu Xie, and Ruoh rong Yu. 2011. “Coresidence With Elderly Parents: A
Comparative Study of Southeast China and Taiwan.” Journal of Marriage and Family 73
(1): 120-35. http://www jstor.org/stable/29789562.

Chu, C. Y. Cyrus, and Ruoh-Rong Yu. 2010. Understanding Chinese Families: A Comparative
Study of Taiwan and Southeast China. Oxford ; New York: Oxford University Press.

Chu, Junhong. 2001. “Prenatal Sex Determination and Sex-Selective Abortion in Rural Central
China.” Population and Development Review 27 (2): 259-81.

Chung, Woojin, and Monica Das Gupta. 2007. “The Decline of Son Preference in South Korea:
The Roles of Development and Public Policy.” Population and Development Review 33
(4): 757-783.

Cliff, Andrew David, and J Keith Ord. 1973. Spatial Autocorrelation. Vol. 5. Pion London.

Cooney, Rosemary Santana, Jin Wei, and Mary G. Powers. 1991. “The One Child Certificate in
Hebei Province, China: Acceptance and Consequence, 1979—1988.” Population Research
and Policy Review 10 (2): 137-155.

Croll, Elisabeth. 2000. Endangered Daughters: Discrimination and Development in Asia.
Psychology Press.

Diamond-Smith, Nadia, and David Bishai. 2015. “Evidence of Self-Correction of Child Sex
Ratios in India: A District-Level Analysis of Child Sex Ratios From 1981 to 2011.”
Demography 52 (2): 641-66. https://doi.org/10.1007/s13524-014-0356-z.

31



Dingemans, Ellen, and Erik Ingen. 2015. “Does Religion Breed Trust? A Cross-National Study
of the Effects of Religious Involvement, Religious Faith, and Religious Context on Social
Trust.” Journal for the Scientific Study of Religion 54 (4): 739-55.
https://doi.org/10.1111/jssr.12217.

Dupta, Monica Das, Zhenghua Jiang, Bohua Li, Zhenming Xie, Woojin Chung, and Bae Hwa-
ok. 2003. “Why Is Son Preference so Persistent in East and South Asia?” The Journal of
Development Studies 40 (2): 153-87.

Ebenstein, Avraham. 2010. “The ‘Missing Girls’ of China and the Unintended Consequences of

the One Child Policy.” Journal of Human Resources 45 (July 2013): 87-115.

https://doi.org/10.1353/jhr.2010.0003.

. 2011. “Estimating a Dynamic Model of Sex Selection in China.” Demography 48 (2):

783. https://doi.org/10.1007/s13524-011-0030-7.

Ebenstein, Avrahan, and Steven Leung. 2010. “Son Preference and Access to Social Insurance :
Evidence Pension Program.” Population and Development Review 36 (1): 47-70.
Echavarri, Rebeca A., and Roberto Ezcurra. 2010. “Education and Gender Bias in the Sex Ratio
at Birth: Evidence from India.” Demography 47 (1): 249-68.

https://doi.org/10.1353/dem.0.0089.

Feng, Jinyuan, and An Hu. 2002. “BSCFFTHOHTE 34T B SR ZO0R R A T 38
Gaigekaifang xinxingshi xia zhongguo zongjiao xianzhuang ji women de lilunsikao.” 24

AR, no. 1: 11-19.

Fuwa, Makiko. 2004. “Macro-Level Gender Inequality and the Division of Household Labor in
22 Countries.” American Sociological Review 69 (6): 751-67.
http://www.jstor.org/stable/3593041.

Gaudin, Sylvestre. 2011. “Son Preference in Indian Families: Absolute Versus Relative Wealth
Effects.” Demography 48 (1): 343—70. https://doi.org/10.1007/s13524-010-0006-z.

Glass, Jennifer, and Philip Levchak. 2014. “Red States, Blue States, and Divorce: Understanding
the Impact of Conservative Protestantism on Regional Variation in Divorce Rates.”
American Journal of Sociology 119 (4): 1002—46. https://doi.org/10.1086/674703.

Goodkind, Daniel M. 2004. “China’s Missing Children: The 2000 Census Underreporting

Surprise.” Population Studies 58 (3): 281-95. http://www.jstor.org/stable/4148211.

. 2016. “The Population Averted by China’s Birth Restrictions, 1971-2060: Estimates,
Nightmares, and Reprogrammed Ambitions.” In . Washington, D.C.

Greenhalgh, Susan. 1986. “Shifts in China’s Population Policy, 1984-86: Views from the

Central, Provincial, and Local Levels.” Population and Development Review 12 (3): 491—

515. https://doi.org/10.2307/1973220.

. 2008. Just One Child: Science and Policy in Deng’s China. Univ of California Press.

. 2013. “Patriarchal Demographics? China’s Sex Ratio Reconsidered.” Population and
Development Review 38: 130—49. http://www jstor.org/stable/23655291.

Greenhalgh, Susan, and Edwin A Winckler. 2005. Governing China’s Population: From Leninist
to Neoliberal Biopolitics. Stanford University Press.

Gu, Baochang, and Krishna Roy. 1995. “Sex Ratio at Birth in China with Reference to Other
Areas in East Asia: What We Know.” A4sia-Pacific Population Journal 10 (3): 17-42.

Gu, Baochang, Feng Wang, Zhigang Guo, and Erli Zhang. 2007. “China’s Local and National
Fertility Policies at the End of the Twentieth Century.” Population and Development
Review 33 (1): 129-148.

Guilmoto, Christophe Z., and James Tovey. 2015. “The Masculinization of Births: Overview and
Current Knowledge.” Population, English Edition 70 (2): 185-242.
https://muse.jhu.edu/article/593158.

32



Guilmoto, CZ. 2005. “Spatial Regression and Determinants of Juvenile Sex Ratio in India.” In .
Singapore.
http://www.cicred.org/Eng/Seminars/Details/Seminars/FDA/PAPERS/68 Guilmoto.pdf.

Gupta, Monica Das, Jiang Zhenghua, Li Bohua, Xie Zhenming, Woojin Chung, and Bae Hwa-
Ok. 2003. “Why Is Son Preference so Persistent in East and South Asia? A Cross-
Country Study of China, India and the Republic of Korea.” Journal of Development
Studies 40 (2): 153—87. https://doi.org/10.1080/00220380412331293807.

Hoef, Jay M Ver, and Noel Cressie. 1993. “Multivariable Spatial Prediction.” Mathematical
Geology 25 (2): 219-40.

Hu, Anning, and Felicia Tian. 2018. “Still under the Ancestors’ Shadow? Ancestor Worship and
Family Formation in Contemporary China.” Demographic Research 38 (January): 1-26.
https://doi.org/10.4054/DemRes.2018.38.1.

Huang, Yan, Wen Tang, Yi Mu, Xiaohong Li, Zheng Liu, Yanping Wang, Mingrong Li, et al.
2016. “The Sex Ratio at Birth for 5,338,853 Deliveries in China from 2012 to 2015: A
Facility-Based Study.” PLoS ONE 11 (12). https://doi.org/10.1371/journal.pone.0167575.

Hull, Terence. 1990. “Recent Trends in Sex Ratios at Birth in China.” Population and
Development Review 16 (1): 63—83. https://doi.org/10.2307/1972529.

Islamic. 2012. “The Population of Muslim in Ethnic Minorities in China.” Islamic Association of
China. 2012. http://www.chinaislam.net.cn/cms/whyj/yslgk/201205/21-59.html).

Jiang, Quanbao, Shuzhuo Li, and Marcus W. Feldman. 2011. “Demographic Consequences of
Gender Discrimination in China: Simulation Analysis of Policy Options.” Population
Research and Policy Review 30 (4): 619-38. https://doi.org/10.1007/s11113-011-9203-8.

Jiang, Quanbao, Ying Li, and Jesus J. Sdnchez-Barricarte. 2016. “Fertility Intention, Son
Preference, and Second Childbirth: Survey Findings from Shaanxi Province of China.”
Social Indicators Research 125 (3): 935-53. https://doi.org/10.1007/s11205-015-0875-z.

Jin, Ze, and Yonghui Qiu. 2010. Annual Reports on China’s Religions. Beijing 3t 5<: Social
Science Academic Press.

Johnson, Kay. 1993. “Chinese Orphanages: Saving China’s Abandoned Girls.” The Australian
Journal of Chinese Affairs, no. 30: 61-87. https://doi.org/10.2307/2949992.

. 1996. “The Politics of the Revival of Infant Abandonment in China, with Special

Reference to Hunan.” Population and Development Review 22 (1): 77-98.

https://doi.org/10.2307/2137687.

Johnson, Kay, Banghan Huang, and Liyao Wang. 1998. “Infant Abandonment and Adoption in
China.” Population and Development Review 24 (3): 469-510.
https://doi.org/10.2307/2808152.

Karsten, Hank, and Hendrik Jiirges. 2005. “Gender and the Division of Household Labor in
Older Couples: A European Perspective.” IDEAS Working Paper Series from RePEc, St.
Louis.
https://search.proquest.com/docview/1698771936?rfr id=info%3 Axri%2Fsid%3 Aprimo.

Kim, Doo-Sub, and Yoo-Jean Song. 2007. “Does Religion Matter? A Study of Regional
Variations in Sex Ratio at Birth in Korea.” In Watering the Neighbour’S Garden: The
Growing Demographic Female Deficit in Asia, edited by Isabelle Attane and Christophe
Z. Guilmoto, 49—72. Paris: Committee for International Cooperation in National
Research in Demography. https://doi.org/10.1086/250097.

Kishwar, Madhu. 1993. “Abortion of Female Fetuses: Is Legislation the Answer?” Reproductive
Health Matters 1 (2): 113—15. http://www.jstor.org/stable/3775018.

33



Lavely, William, Jianke Li, and Jianghong Li. 2001. “Population Investigation Committee Sex
Preference for Children in a Meifu Li Community in Hainan , China.” Population Studies
55(3): 319-29.

Leung, Beatrice. 2005. “China’s Religious Freedom Policy: The Art of Managing Religious
Activity.” The China Quarterly 184 (894): 894-913.
https://doi.org/doi:10.1017/S030574100500055X.

Li, Hongbin, Junjian Yi, and Junsen Zhang. 2011. “Estimating the Effect of the One-Child
Policy on the Sex Ratio Imbalance in China: Identification Based on the Difference-in-
Differences.” Demography 48 (4): 1535-57. https://doi.org/10.1007/s13524-011-0055-y.

Li, Jiali, and Rosemary Santana Cooney. 1993. “Son Preference and the One Child Policy in
China: 1979-1988.” Population Research and Policy Review 12 (3): 277-296.

Li, Jianghong, and W. Lavely. 2003. “Village Context, Women’s Status, and Son Preference
Among Rural Chinese Women.” Rural Sociology 68 (1): 87-106.
https://doi.org/10.1111/5.1549-0831.2003.tb00130.x.

Lingam, Lakshmi. 1991. “Sex-Detection Tests and Female Foeticide: Discrimination Before
Birth.” The Indian Journal of Social Work 52 (February): 13-20.

Lofstedt, Petra, Shusheng Luo, and Annika Johansson. 2004. “Abortion Patterns and Reported
Sex Ratios at Birth in Rural Yunnan, China.” Reproductive Health Matters 12 (24): 86—
95. https://doi.org/10.1016/S0968-8080(04)24147-7.

Logan, John R., Fuqin Bian, and Yanjie Bian. 1998. “Tradition and Change in the Urban Chinese
Family: The Case of Living Arrangements.” Social Forces 76 (3): 851-82.
https://doi.org/10.2307/3005696.

Lou, Yulie. 1994. “Zhongguo wenhua zhong de rushidao.” Zhonghua wenhua luntan, no. 3: 38—
47.

Lu, Yao, and Ran Tao. 2015a. “Female Migration , Cultural Context , and Son Preference in

Rural China.” Population Research and Policy Review, 665—86.

https://doi.org/10.1007/s11113-015-9357-x.

. 2015b. “Female Migration, Cultural Context, and Son Preference in Rural China.”
Population Research and Policy Review 34 (5): 665-86. https://doi.org/10.1007/s11113-
015-9357-x.

Manmeet, Kaur. 1993. “Female Foeticide: A Sociological Perspective.” Journal of Family
Welfare 39 (1): 40—43.

Merli, M. Giovanna, and Adrian E. Raftery. 2000. “Are Births Underreported in Rural China?
Manipulation of Statistical Records in Response to China’s Population Policies.”
Demography 37 (1): 109-26. https://doi.org/10.2307/2648100.

Miller, Barbara D. 2001. “Female-Selective Abortion in Asia : Patterns , Policies , and Debates.”
American Anthropologist 103 (4): 1083-95.

Morrison, Peter. 1984. “Religious Policy in China and Its Implementation in the Light of
Document No . 19.” Religion in Communist Lands 5974 (19).
https://doi.org/10.1080/09637498408431143.

Murphy, Rachel, Ran Tao, and Xi Lu. 2011a. “Son Preference in Rural China: Patrilineal

Families and Socioeconomic Change.” Population and Development Review 37 (4): 665—

90.

. 2011b. “Son Preference in Rural China: Patrilineal Families and Socioeconomic

Change.” Population and Development Review 37 (4): 665—690.

Ng, Peter Tze-ming. 2000. “From Ideological Marxism to Moderate Pragmatism — Religious
Policy in China at the Turn of the Century.” China Review, no. 2000: 405-22.

34



Nie, Yilin, and Robert J. Wyman. 2005. “The One-Child Policy in Shanghai: Acceptance and
Internalization.” Population and Development Review 31 (2): 313-336.

Olson, Daniel VA, and Miao Li. 2015. “Does a Nation’s Religious Composition Affect
Generalized Trust? The Role of Religious Heterogeneity and the Percent Religious.”
Journal for the Scientific Study of Religion 54 (4): 756-773.

Olson, Daniel VA, and Paul Perl. 2011. “A Friend in Creed: Does the Religious Composition of
Geographic Areas Affect the Religious Composition of a Person’s Close Friends?”
Journal for the Scientific Study of Religion 50 (3): 483-502.

Pande, Rohini, and Anju Malhotra. 2006. “Son Preference and Daughter Neglect in India.”

Pande, Rohini P., and Nan Marie Astone. 2007. “Explaining Son Preference in Rural India: The
Independent Role of Structural versus Individual Factors.” Population Research and
Policy Review 26 (1): 1-29. https://doi.org/10.1007/s11113-006-9017-2.

Park, Chai Bin, and Nam-Hoon Cho. 1995. “Consequences of Son Preference in a Low-Fertility
Society : Imbalance of the Sex Ratio at Birth in Korea.” Population and Development
Review 21 (1): 59-84.

Perrett, Roy. 2000. “Buddhism, Abortion and the Middle Way.” Asian Philosophy 10 (2).
https://doi.org/10.1080/713650898.

Petersen, Larry R. 2001. “Religion, Plausibility Structures , and Education’s Effect on Attitudes
toward Elective Abortion.” Journal for the Scientific Study of Religion 40 (2): 187-203.

Pew Research Center. 2011. “Global Christianity — A Report on the Size and Distribution of the
World’s Christian Population.” http://www.pewforum.org/2011/12/19/global-christianity-
exec/.

Poston, Dudley L. 2002. “Son Preference and Fertility in China.” Journal of Biosocial Science
34 (4): 333-47. https://doi.org/10.1017/S0021932002003334.

Poston, Dudley L., Chiung-Fang Chang, and Hong Dan. 2006. “Fertility Differences between the
Majority and Minority Nationality Groups in China.” Population Research and Policy
Review 25 (1): 67-101. http://www.jstor.org/stable/40230935.

Poston, Dudley L., Baochang Gu, Peihang Peggy Liu, and Terra McDaniel. 1997. “Son
Preference and the Sex Ratio at Birth in China: A Provincial Level Analysis.” Social
Biology 44 (1-2): 55-76. https://doi.org/10.1080/19485565.1997.9988934.

Poston, Dudley L, Hosik Min, and Sherry L McKibben. 2014. “Son Preference and Fertility in
China, South Korea, and the United States.” In The Family and Social Change in Chinese
Societies, 229-47. Springer.

Potter, Pitman B. 2003. “Belief in Control: Regulation of Religion in China.” The China
Quarterly 174 (19): 161-73. https://doi.org/10.1017/S0009443903000202.

Rahman, Anika, Laura Katzive, and Stanley K. Henshaw. 1998. “A Global Review of Laws on
Induced Abortion, 1985-1997.” International Family Planning Perspectives 24 (2): 56—
64. https://doi.org/10.2307/2991926.

Rallu, Jean Louis. 2006. “Female Deficit and the Marriage Market in Korea.” Demographic
Research 15 (August): 51-60. https://doi.org/10.4054/DemRes.2006.15.3.

Rigdon, Susan M. 1996. “Abortion Law and Practice in China: An Overview with Comparisons
to the United States.” Social Science & Medicine 42 (4): 543—60.
https://doi.org/10.1016/0277-9536(95)00173-5.

Roozen, David A, William McKinney, and Jackson W Carroll. 1984. Varieties of Religious
Presence: Mission in Public Life. New York: The Pilgrim Press.

SARA. 2014. “Wo Guo Zongjiao de Jiben Qingkuang 3 [E S # ) ANE L. 2014,
http://www.sara.gov.cn/llyj/63734.htm.

35



Savage, Mark. 1988. “The Law of Abortion in the Union of Soviet Socialist Republics and the
People’s Republic of China: Women’s Rights in Two Socialist Countries.” Stanford Law
Review 40 (4): 1027—-1117. https://doi.org/10.2307/1228777.

Sen, Amartya. 1990. “More than 100 Million Women Are Missing.” The New York Review of
Books 37 (20): 61-66.

Shi, Yaojiang, and John James Kennedy. 2016. “Delayed Registration and Identifying the
‘Missing Girls’ in China.” The China Quarterly 228 (December): 1018-38.
https://doi.org/10.1017/S0305741016001132.

Short, Susan E., and Fengying Zhai. 1998. “Looking Locally at China’s One-Child Policy.”
Studies in Family Planning 29 (4): 373-87. https://doi.org/10.2307/172250.

Skinner, G William. 1997. “Family Systems and Demographic Processes.” Anthropological
Demography: Toward a New Synthesis, 53-95.

South, Scott J., Katherine Trent, and Sunita Bose. 2014. “Skewed Sex Ratios and Criminal
Victimization in India.” Demography 51 (3): 1019-40. https://doi.org/10.1007/s13524-
014-0289-6.

Stark, Rodney, and Eric Y Liu. 2011. “The Religious Awakening in China.” Review of Religious
Research 52 (3): 282—89. http://www.jstor.org/stable/23055552.

State Council Information Office. 2018. “China’s Policies and Practices on Protecting Freedom
of Religious Belief.” The State Council Information Office.
http://www.scio.gov.cn/zfbps/32832/Document/1626734/1626734.htm.

Tamney, Joseph B. 1998. “Asian Popular Religions.” The Encyclopedia of Religion and Society.
Walnut Creek, CA: AltaMira, 31-32. http://hirr.hartsem.edu/ency/Asian.htm.

Thompson, Laurence G. 1996. Chinese Religion: An Introduction. Cengage Learning.

Tian, Qing. 2015. “Quanmian renshi chuantong wenhua de neihan 4= [H A 1A% 48 SCAG ) I
Guangming ribao, December 4, 2015, sec. 05 Pinglun yu guandian.
http://epaper.gmw.cn/gmrb/html/2015-12/04/nw.D110000gmrb 20151204 7-05.htm.

Tucker, Catherine, and Jennifer Van Hook. 2013. “Surplus Chinese Men: Demographic
Determinants of the Sex Ratio at Marriageable Ages in China.” Population and
Development Review 39 (2): 209-229.

Upton, Graham, and Bernard Fingleton. 1985. Spatial Data Analysis by Example. Volume 1:
Point Pattern and Quantitative Data. John Wiley & Sons Ltd.

Wang, Donghui, and Guangqing Chi. 2017. “Different Places, Different Stories: A Study of the
Spatial Heterogeneity of County-Level Fertility in China.” Demographic Research 37
(August): 493-526. https://doi.org/10.4054/DemRes.2017.37.16.

Whyte, Martin K, and Charlotte Ikels. 2004. “Filial Obligations in Chinese Families: Paradoxes
of Modernization.” Filial Piety: Practice and Discourse in Contemporary East Asia.

Whyte, Martin King, Feng Wang, and Yong Cai. 2015. “Challenging Myths About China’s One-
Child Policy.” China Journal 74 (1): 144-59.
http://search.ebscohost.com/login.aspx?direct=true&db=aph& AN=103317998&site=ehos
t-live.

Xie, Yu, and Haiyan Zhu. 2009. “Do Sons or Daughters Give More Money to Parents in Urban
China?” Journal of Marriage and the Family 71 (1): 174. https://doi.org/10.1111/j.1741-
3737.2008.00588.x.

Xue, Yongguang. 2018. “Presbyterianism and Social Change in Urban China.” PhD Thesis,
Boston: Boston University.
https://open.bu.edu/bitstream/handle/2144/27353/Xue _bu 0017N_13530.pdf?sequence=
5.

36



Yang, Ching Kun. 1961. Religion in Chinese Society: A Study of Contemporary Social Functions
of Religion and Some of Their Historical Factors. Univ of California Press.

Yang, Fenggang. 2006. “The Red, Black, and Gray Markets of Religion in China.” The

Sociological Quarterly 47 (1): 93—-122.

. 2011. Religion in China: Survival and Revival under Communist Rule. Oxford

University Press.

Ying, Fuk-tsang. 2009. “The Regional Development of Protestant Christianity in China: 1918,
1949 and 2004.” China Review 9 (2): 63-97. http://www.jstor.org/stable/23462280.

Zhang, Junsen, and Roland Sturm. 1994. “When Do Couples Sign the One-Child Certificate in
Urban China?” Population Research and Policy Review 13 (1): 69-81.

Zhu, Wei Xing, Li Lu, Therese Hesketh, Liu, and Zhang. 2009. “China’s Excess Males, Sex
Selective Abortion, and One Child Policy: Analysis of Data from 2005 National
Intercensus Survey.” BMJ: British Medical Journal 338 (7700): 920-23.
http://www.jstor.org/stable/20512658.

37



