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In recent years, China’s high sex ratio at birth (SRB) has been the subject of
attention by researchers, the general public, policy makers, and the Chinese government
at various levels. Many studies have been carried out to investigate the levels, trends in,
geographic variation in, and causes of China’s high SRB, as well as its relationships with
other socioeconomic, cultural, and demographic variables and implications for the society
(Hull, 1990; Johansson and Nygren, 1991; Wen, 1993; Zeng et al., 1993; Gu and Roy,
1995; Tuljapurkar et al., 1995). Although such factors as underreporting of female births,
prenatal sex determination and abortion, adoption, and excessive female mortality among
infants and children are the main direct causes underlying China’s high sex ratios (Hull,
1990; Johansson and Nygren, 1991; Zeng et al., 1993), it is generally recognized that the
high SRB in China is fundamentally caused by the reemergence of a traditional cultural
value, namely, a strong preference for sons. This has been exacerbated by current below-
replacement fertility due both to dramatic socioeconomic changes and to the effective
family-planning program over the last two decades (Wen, 1993; Zeng et al., 1993; Gu
and Roy, 1995; Poston et al., 1997).

The high SRB in China generates serious social and demographic consequences
for current and future Chinese society. Among these are the accuracy of the demographic
statistical system, the future marnage market, female infanticide, social conflicts and
cultural changes, and women’s status in the family and society (Hull, 1990; Zeng et al.,
1993; Tuljapurkar et al., 1995; Das Gupta and Li, 1997). The Chinese government at
various levels is also cognizant of this situation and has promulgated stricter legal
regulations and used services for prenatal maternal health and family planning to control
prenatal sex determination and unapproved abortion of planned pregnancies. Despite
these measures, data from the 1990 population census and the 1995 1% population census
show a trend toward increasingly high sex ratios, from 114 in 1990 to 116 in 1995, which
indicates that direct governmental intervention on this issue has not yet succeeded. This
suggests that strong son preference plays a key role in determining the level of SRB in
below-replacement fertility populations, and it is difficult to change by strict government
control as evidenced in China, or by rapid economic development as evidenced in South
Korea (Park and Cho, 1995; Das Gupta and Li, 1997).



It is apparent that to understand and address the 1ssue of persistently high SRB in
China, more research is needed on son preference itself, especially its dynamics and
impact on SRB, rather than merely on SRB. However, most studies on son preference in
China focus mosily on the manifestations of son preference, not on son preference itself
(Arnold and Liu, 1986; Xie, 1989; Li and Cooney, 1993; Wen, 1993; Poston et al., 1997;
Graham et al., 1998). Although researchers have realized the important role played by
culture in shaping fertility patterns and behaviors (Hammel, 1990; Pollak and Watkins,
1993), and have suggested that it would be fruitful to investigate the communication of
ideas about and attitudes toward fertility among members of a population (Bongaarts and
Watkins, 1996), less attention has been paid to the changing dynamics of son preference
in China, especially the formation, transmission, and evolution of son preference and its
quantitative impact on SRB.

Over the last twenty years, research on the processes of cultural transmission and
evolution has recetved considerable attention. Several theoretical analyses have studied
complicated transmission and evolution of behaviors, attitudes, beliefs, and habits among
humans (Cavalli-Sforza and Feldman, 1981; Cavalli-Sforza et. al., 1982; Chen et. al.,
1982; Kumrm et. al., 1994; Laland, 1994; Laland et. al., 1995). These models provide a
useful framework in which to address human behavioral issues that impinge on gender
1ssues and other serious social problems. Thus, cultural-transmission models have the
potential to address the transmission and evolution of attitudes and behaviors that are
involved in son preference, as well as their effects on actual fertility behaviors and sex
ratios. Until now, however, no direct attempt has been made to apply these analyses with
the object of solving real social problems or making useful suggestions to policy makers
for effective policy intervention.

In 1997, the Population Research Institute at Xi’an Jiaotong University of China,
with technical assistance from the Morrison Institute for Population and Resource Studies
at Stanford University in the United States, conducted a survey of the transmission of son
preference in Sanyuan county and Lueyang county of Shaanxi province, China. The
survey is our first step in investigating the transmission of son preference and its impact
on SRB in China.



This paper describes the survey, including the objectives, implementation, and
quality of the survey. First, we provide background information about the two counties.
Second, we describe the purpose and content of the survey. Third, we review the quality
of the survey data. Fourth, we present some preliminary results from data tabulation.
Finally, we summarize the preliminary findings and indicate directions for further

analysis of the survey data.

BACKGROUND INFORMATION ABOUT THE TWO COUNTIES
Sanyuan

Sanyuan county is located in the central part of Guanzhong plain in central
Shaanxi province, close to the Wei River, which is a tributary of the Yellow River. It is
only 30 kilometers away from Xi’an city, an ancient capital of China for about 1,000
years until the end of Tang dynasty, and currently the capital of Shaanxi. The county’s
population was close to 390,000 in 1997. Sanynan is regarded as one of the origins of the
Han Chinese population and culture, and according to the county gazette, about 2,000
years ago its population was already about 45,000. However, owing to changes in
dynasties, the population size fluctuated dramatically until the beginning of this century.
Throughout history, its population declined quickly after wars, famines, and epidemics,
and then recovered somewhat with immigration from other provinces. According to
historical records, there were three fluxes of immigrants: one at the begging of the Ming
dynasty, with immigrants mainly from Shanxi province; one in the late Qing dynasty,
with immigrants mainly from Shandong and Hubei provinces; and one in the anti—
Japanese war pertod, with immigrants mainly from Shanxi, Hebei, and Henan provinces.
In 1949, Sanyuan’s population was about 114,000; it increased rapidly from 127,000 in
1950 to 306,000 in 1980. Since the 1980s, population growth has slowed because of the
family-planning policy and socioeconomic change. In general, the family-planning
performance of Sanyuan is ranked at the medium level by the provincial government in
Shaanxi.

Sanyuan is rich in fertile land. As early as 2,000 years ago, at the time of the Qing

State, an irrigation system was already established in the county, making most of its



arable land productive. Its grain yield has been historically high enough to meet the local
demand and to export to the capital. In 1996, its per capita arable land was 1.4 mu, and
per capita woodland was 0.3 mu, as seen in Table 1. Sanyuan is regarded as a relatively
developed county in Shaanxi. Its agriculture is well developed, with wheat and corn the
main crops. Farmers are also partly involved in fruit production, husbandry such as
poultry farming, and vegetable production to serve the needs of neighboring urban
residents. The food industry has been famous in Shaanxi throughout history. Private and
township enterprises developed extensively after the 1980s, absorbing many surplus
farmer laborers. As seen in Table 1, per capita income for farmers in Sanyuan was about
1,200 yuan in 1996, higher than that for Shaanxi province, but still much lower than that
for China.

Culture in Sanyuan retains the core elements of the traditional Yellow River
culture in China. Because it is located in Guanzhong plain, the population has been
densely distributed and the size of villages is relatively big. Large family clans exist in
almost every village and are influential in village social life. Villages maintain a strict
patriarchal family system and patrilocal marriage. Adoptions are few, and usually occur
in families without a son, with the adopted children coming mainly from families within
the same family clan in the village. As in other rural areas of China, the strict patriarchal
family system makes son preference very strong. This is evidenced in Table 1, where the
SRB for 1990-96 was as high as 117, much higher than the normal worldwide SRB of
105-107.

Lueyang

Lueyang county is very different from Sanyuan. It is a mountainous county
located in the Qing mountains in the far south of Shaanxi province, far from Xi’an, on the
borders of Sichuan and Gansu provinces. It has a relatively small population, about
200,000. According to the county gazette, before the Tang dynasty Lueyang was
occupied mostly by minority Chinese, mainly Di and Qiang people. In the wars with the
Han Chinese, these minorities were defeated and most were forced to migrate to other
places. Those who stayed were gradually absorbed by the Han Chinese. The high and
rugged hills and deep forest make life there very harsh, and until the early Qing dynasty,



the population never exceeded 10,000. In the late 17th century, the Qing government
forced people in central China—Hunan, Hubei, Anhui, and Sichuan provinces, where the
population was dense—to migrate to southern Shaanxi, including Lueyang. As a result,
the population in Lueyang increased rapidly, reaching about 70,000 at the beginning of
the century and 100,000 in the late 1940s. Between the 1950s and 1970s, as in other rural
areas of China, its population increased quickly. However, since the 1980s, efficient
implementation of the family-planning policy has resulted in sustained below-
replacement fertility, and Lueyang is regarded as a key model in family-planning work in
China, especially for poor areas.

Lueyang has been rich in natural resources, especially minerals, forests, and
arable land. As the population increased, large areas of forest were converted into grain
production to meet the demand for food. Even though its per capita arable land in 1996
was 2.1 mu (Table 1), the per capita woodland was 14.2 mu, much higher than in Shaanxi
and China. Thus, Lueyang is relatively underdeveloped compared with other counties in
Shaanxi, and the standard of living is low. Most of its arable land is mountainous and
infertile. Wheat and com are the major crops, but their yield is low, just enough to meet
local demand. As a result, people rely heavily on the forests, especially wild products.
The difficult conditions require hard labor, mostly by men. In recent years, raising
mushrooms by using cut-down forest trees as a medium has become the major cash
producer, improving the standard of living. Still, in 1995, per capita income for farmers
was as low as 548 yuan (Table 1), far less than that for Sanyuan or Shaanxi province or
for China as a whole.

The culture in Lueyang is that of southemn Shaanxi and quite different from that in
Sanyuan. Because Lueyang is a vast mountainous region, people are sparsely located on
the high mountains, and the size of villages is relatively small. In addition, the ancestors
of most residents were immigrants from other areas. The result is that large family clans
in Lueyang are few and unimportant to village life. In turn, this has caused weakness in
the patriarchal family system, whose role in social life is quite different from that in
Sanyuan, although patriarchy is still common in Lueyang. One indicator of this is |
revealed in marriage customs. Unlike Sanyuan, in Lueyang a large proportion of men

move to their wives’ families after marriage, and a large number of these in-coming sons-



in-law are from other counties. Adoption has been common, partly because a large
number of infertile couples feel compelled to adopt a child, and partly because, by local
custom, newly married couples have adopted a child as a psychological way to stimulate
the occurrence of more children. All of these seem to have weakened son preference, as
is evidenced in Table 1 where, with below-replacement fertility from 1990 to 1996, the
SRB for this period was 105, quite normal and very different from that in Sanyuan.

In short, Sanyuan and Lueyang are two very different counties in terms of their
history, natural resources, level of economic development, family clan, marriage
customs, son preference, and SRB. These two counties provide a sharp contrast allowing
us to explore the basis of son preference, its transmission and dynamics, and its impact on
SRB. In the following sections, we describe the survey, how it was carried out, and some

preliminary results.

THE SURVEY
Objectives
The survey was aimed at understanding the mechanism of transmission and the
evolution of son preference, as well as its influence on SRB in rural China. The detailed
objectives were:
® measurement of son preference in terms of both attitudes and behaviors;
@ transmission of son preference;
demographic modeling with cultural transmission of son preference;
uxorilocal marriage and its transmission;
determinants and consequences of uxorilocal marriage;
uxorilocal marriage and son preference;
adoption, son preference, and old-age support;

son preference and determinants of fertility behavior; and

simulation of the dynamics of SRB scenarios useful for the future of China.



Contents

The survey was conducted with two questionnaires: a community questionnaire
and a household questionnaire. The targets of the community questionnaire were the
administrative villages, which may include one or several natural villages, depending on
the size of natural village. In the community questionnaire, each administrative village
reported its geographic location, population change, land resources, economic situation,
infrastructure and social facilities, and social structure. The household questionnaire was
administered to all households with at least one living couple. The household
questionnaire consisted of three sections. In the first, each member of each couple
reported individual demographic and social background, including information about
parents and siblings. The second section collected information about each couple’s
marriage and fertility data, contraceptive use, and attitudes toward fertility, marriage, and
social life. In the third section, each household reported its overall economic situation.
Combining the information from the community and household questionnaires provides
data for estimating the transmission of and predicting the evolution of son preference and

its impact on SRB. The detailed contents of the questionnaire are presented in Table 2.

Survey Sites

In designing the survey, we estimated that for each county the measurement of
son preference and an estimation of transmission coefficients would require at least 1,500
couples. We used cluster sampling to select survey sites and couples. That is, in each
county, we first selected one township, and then a number of neighboring administrative
villages within this township, until the number of couples was more than 1,500. For each
selected village, in order to get completed information about the village, all couples in
which both members were living were included as survey respondents. Since uxorilocal
marriage is one of the key variables in the survey, selection of townships and villages in
Lueyang was based primarily on the prevalence of uxorilocal marriage. However, since
Lueyang is a mountainous region and people are sparsely distributed, the selection of
survey sites was also partly based on the size of villages and the conditions of roads to
villages. Selection of survey sites in Sanyuan was based mostly on the location and size

of townships.



In Sanyuan, the survey was conducted in late October 1997 in five neighboring
administrative villages of Lingqian township. About 1,567 households including 1,866
couples living in 23 natural villages were included in the survey. Linggian township is
very close to Xi’an, but fairly far from the county seat. A relatively underdeveloped area
in Sanyuan, it relies mainly on agriculture. Township and private industries are not well
developed. In 1996, its per capita income for farmers was 969 yuan, lower than the
average level of the county. Its per capita arable land was 2.4 mu, higher than the average
level of the county, and no woodland is available. Linggian township has shown a very
strong son preference with SRB in 1990-96 as high as 131 among 3,045 births.

In Lueyang, the survey was conducted in the early November of 1997 in six
administrative villages in Jiuzhongjin township and three administrative villages in
Jieguantin township. The reason for selecting two townships in Lueyang was that there
were fewer than 1,500 couples in Jiuzhongjin township. About 1,364 households,
including 1,581 couples living in 46 natural villages, were included in the survey. Both
townships are far from the county seat but are relatively developed areas in Lueyang,
because of the side industry using the forests. In 1996, their per capita income for farmers
was 647 yuan, higher than the average level of the county. Per capita arable land and
woodland were 1.7 mu and 3.0 mu, respectively, lower than the average for the county. In
these villages, uxorilocal marriage is acceptable and commonly practiced, whereas son
preference is relatively weak, with SRB of 114 in 1990-96 among 667 births.

Implementation

In each county, we used 25 interviewers and 5 supervisors to conduct on-site
household and community interviews. The supervisors were staff and graduate students at
the Population Research Institute of Xi’an Jiaotong University. The interviewers in
Lueyang were village farmers with high school education. In Sanyuan, half of the
interviewers were village farmers, and half were township family-planning workers who
were also the residents of the villages, all of them with high school education. The farmer
interviewers were familiar with the villages and the respondents, and this helped to
ensure the quality of the interviews, because many items in the questionnaire address

household structure, the couple’s background, their parents, siblings, and relatives. The



township and village heads of the relevant survey sites were also invited to participate in
the survey as coordinators, explaining the purposes of the survey to farmers. These
coordinators facilitated the operation of the survey.

Before conducting the formal survey, all people involved in the survey were given
a training workshop, focusing on the purposes of the survey, the structure of the
questionnaire, the meaning of the questions, and skills in on-site interviewing. After these
explanations, interviewers working in groups took part in practice interviews with one
village head as the respondent. Difficulties that arose during the practice interviews were
summarized by the organizer at the end of training workshop. After the workshop, all
groups of interviewers went to nearby households to conduct a trial interview. Final
comments were made by the organizer summarizing the performance. On the same day as
the training workshop was conducted, a community questionnaire for each village was
filled out by the village head with village interviewers. This time was used for the
resolution of some important questions, such as those about organized religious activities
and dominant family clans in the village. A dominant family clan in a village is defined
as a large family clan influential in village life and recognized by villagers. This
information was used by interviewers in the formal household survey.

In the formal survey, one supervisor and 3 or 4 interviewers were in charge of
each village’s household interviews. On the first day of formal on-site interviews, the
supervisor observed each interviewer’s first interview to improve the latter’s
understanding of the questionnaire and skills in interviewing. On the following days,
interviewers submitted their completed questionnaires to the supervisor at the end of each
working day, at which time the supervisor reviewed all the completed questionnaires.
Those with problems were returned to the interviewers on the next day and interviews
were repeated when necessary. All questionnaires reviewed by the supervisor were
checked again by the survey organizer. Those questionnaires with fatal problems and
those interviews declined by the respondents were regarded as invalid questionnaires.

The survey took about 10 days to complete in Sanyuan and about 20 days in Lueyang.



ASSESSMENT OF DATA QUALITY
On-Site Quality Control

In the formal survey, many measures were used to ensure the quality of
interviews, including those described in the section on survey implementation. There
were about 14 invalid questionnaires, and some responses had missing items, but the
proportion was low. In addition, for each interviewer, his supervisor selected one
household, usually one with obvious problems, to re-interview in order to check the
consistency between the two interviews. The results were given to the interviewer in
order that his (her) future interviews would be improved. Altogether, about 49 couples
were interviewed twice, once by an interviewer and once by the supervisor. The
consistencies between interviews and re-interviews are presented in Table 3.

The overall proportion of inconsistent items is about 7.4%. Among these, the
proportions of inconsistent items are low for information on households, couple’s fertility
history, siblings, and personal background. On the other hand, the proportion of
inconsistent items for couple’s attitudes was quite high, about 32%. These results shouid
be interpreted in light of the following four points. First, inconsistencies don’t necessarily
mean that information provided in the first interviews is incorrect, because respondents
were sometimes reluctant to provide accurate information on some private issues to
outsiders of the village, information conceming adoption and dead children in the past,
for example. Second, some inconsistencies, mostly on attitude questions, would disappear
if we grouped them into broader categories. Third, sampled households for re-interviews
were mostly those with problems found by the supervisors. Fourth, the respondent in a
couple may not be the same person in the interview and re-interview. Accordingly, the
actual proportions of errors for all the couples would be lower than the figures presented
in Table 3.

Data Entry

The data were entered into a Foxpro database by the five supervisors from the
Population Research Institute of Xi’an Jiaotong University. After the data entry was

finished, each supervisor randomly selected 10% of data from couples interviewed to
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check the accuracy and quality of data entry. Data-entry errors were present, but rare.

Among those couples checked, the proportion of items with input error was less than 1%.

Logic Check

After the database was established, a computer program was used to check logical
consistency among couples within the same household, or between the different members
of one couple. Those with inconsistent logic were reviewed again by supervisors, and
those with data-entry errors were corrected by supervisors. As a result, questionnatres of
about 40 couples were found to have inconsistencies in responses to the on-site survey
that were not found by supervisors, either between two generations in one household or
between different parts of the questionnaire of a couple. For those with items that were
inconsistent between generations, we accepted self reports as being most reliable. Those
items that were inconsistent between different parts of the questionnaire for the same
couple were treated as missing.

In short, every measure was carefully implemented to ensure the quality of field
interviews, data entry, and data quality. Errors were present in the survey data, but at an

acceptable level. The quality of data is satisfactory and reliable.

PRELIMINARY RESULTS
Villages

First we look at the villages where the survey was conducted. In Sanyuan, 5
villages, including 23 natural villages, were included in the survey. These 5 villages are
on average 4 kilometers from the closest market town and 19 kilometers from the county
seat. In 1996, the per capita income for farmers was 1,091 yuan, and per capita arable
land was 2.6 mu. No woodland is available there. Among these 5 villages, infrastructure
and social facilities are good, but there are no clinics for maternal and child health.

In Lueyang, 9 villages, including 46 natural villages, were included in the survey.
These 9 villages are, on average, 22 kilometers from the closest market town and 46
kilometers from the county seat, much farther than those in Sanyuan. In 1996, per capita

income for farmers was 659 yuan, much lower than that in Sanyuan; per capita arable
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land and woodland were 1.3 mu and 2.8 mu, respectively, with the former lower and the
latter higher than those in Sanyuan. All infrastructure and social facilities available in
Sanyuan are also available in Lueyang, except kindergarten. In short, the villages in
Lueyang are far from the economic center of the county, but they are rich in natural

resources, even though the living standard is worse than in Sanyuan.

Households and Family Clans

We now move to the distribution of households and family clans. Table 4 presents
the distribution of different kinds of households in the two counties by generation. The
survey included 1,567 and 1,364 households in the two counties, respectively. The
distribution of household types in Sanyuan is similar to that in Lueyang, except for two-
generation households. Thus, for both counties, more than 80% of the household consists
of nuclear families with one couple. The proportion of one-generation households in
Sanyuan is slightly lower than in Lueyang. The proportion of three-generation
households is low for both counties, less than 5%. However, for two-generation
households, the distribution is quite different between the two counties. In the majority of
two-generation households in Sanyuan parents live with their son and daughter-in-law.
For Lueyang, in about 33% of two-generation households (74 househoids), parents live
with their daughter and son-in-law. These differences in the type of marriage between
Sanyuan and Lueyang are discussed below.

In the community survey, for each natural village, interviewers inquired of the
residents whether there were dominant family clans in the villages and, if so, how they
influenced the village’s decision making. In the household survey, couples were also
asked whether they were members of a dominant family clan in their villages. As
mentioned in the background section, unlike in Lueyang, dominant family clans have
existed historically in villages in Sanyuan, and this is reflected in Table 5. In Sanyuan,
dominant family clans exist in 21 of the 23 natural villages, and about 43% of them
influence the village’s decision making. Moreover, 50% of the couples belong to these
dominant family clans. However, in Lueyang, out of the 46 natural villages, only 3
villages have dominant family clans, and none of them has an influence on their village’s

decision making. The proportion of couples belonging to the dominant family clans is as
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low as about 4%. One reason for this sharp difference may be related to village size.
Lueyang is a mountainous area, and villages are usually small, averaging 30 households
in our survey. By contrast, Sanyuan is mostly plains, and the average village size is more
than double that in Lueyang. In fact, because we selected relatively populous villages for
the survey sites in Lueyang, the actual difference between the two counties is even
greater. With this sharp difference in the role and type of family clans, we expect that

demographic behavior should also be different in the two counties.

Couples
We use age, nationality, education, occupation, religion, adoption, and social
position as characteristics of husbands and wives. These are presented in Table 6. We

examine these characteristics one by one.

Age
The age distributions for husbands and wives are significantly different between

the two counties, although the differences are not great. Generally, Sanyuan has a
relatively younger population than Lueyang, and the mean ages for both husbands and

wives are lower in Sanyuan than in Lueyang.

Nationality

The nationality distributions for both husbands and wives are quite similar for the

two counties. In both counties, almost all couples are of the Han nationality,

Education

The distributions of education are significantly different both between the two
counties and between husbands and wives. Two points need to mentioned here. First, the
mean years of education 1s higher for men than for women in both counties. Second, the
mean years of education are higher in Sanyuan than in Lueyang for both husbands and

wives.
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