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Abstract: China currently has the world' s most skewed national sex ratio at 
birth. In this paper, we use data from China's 2001 National Family Planning 
and Reproductive Health Survey and employ hierarchical logistic models to 
study how macro factors (mainly fertility policy and economic indicators, as 
represented by per capita GDP of the village units sampled in this research) 
and micro factors (mainly fertility intention and sex composition of children) 
affect the gender of the next birth. We find that the effect of fertility policies 
is intertwined with the sex composition of children already born. For those 
couples who have had a son (or sons) , fertility policy exerts no effect; but 
for those with only daughters, the effect is significant. Furthermore, fertility 
intention, independent from fertility policy, has a significant effect on the 
gender of the next birth. 

Key words: sex ratio at birth . hierarchical logistic model . fertility policy . 
fertility intention • sex composition of children 

1 I ntroduction 

Over the past several decades, China' s fertility level has fallen dramatically 
from 5. 8 in 1970 to around replacement level in 1980, lower than replacement 
level in 1990, and still lower to about 1. 6 in 2000 (Zhang and Zhao, 2006; 
Morgan et al. , 2009). Some researchers attribute the drop of fertility level to 
restrictions on the number of births (Wolf, 1986), while others point to the 
enormous effect on the fertility level of socioeconomic progress (Tien, 1984; 
Peng, 1989). Over the past two decades, the family size preferred by both 
urban and rural residents has decreased due to socioeconomic development; 
improvements of status and education levels of women have been especially 
important to this change (Yuan, 2005). Indeed, prior to the implementation 
of family planning in rural areas in the 1970s, highly - educated women had 
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already begun to control marital fertility level and this triggered the natural 
transition of the fertility rate (Lavely and Freedman, 1990). Socioeconomic 
development and family planning have both played important roles in the 
dec1ine of the fertility level. As Du (2005) points out, during the years 1980 -
1990, the fIrst decade the reform and opening policies were in place, 
socioeconomic elements had a remarkable impact on the dec1ine of the fertility 
level, while the effect of fertility policies on fertility became marginal to the 
point of almost vanishing. Moreover, the effect of socioeconomic development 
replaced that of fertility policy as the principal factor limiting the growth of 
population size. 

China' s traditional family system is based on patrilineality, patriarchy and 
patrilocality and leads to the dominant position of men with respect to property 
inheritance, living arrangements, family continuity and intra - household 
rights. Men historically have had more responsibilities than women, being the 
primary provider of economic and endowment support, as well as carrying on 
the family line, bringing honor and authority to the family, taking charge of 
rituals and so on (Skinner, 1997; Das Gupta and Li, 1999; Khan and 
Khanum, 2000; Das Gupta et al. , 2004; Attane, 2005). In this setting, the 
preference for sons exists among people who believe that having no male heir is 
the gravest of the three cardinal offences against fIlial piety. This cultural 
context has held relatively firm in a context of rapid fertility dec1ine and has a 
fundamental association with the skewed sex ratio at birth (SRB) in China. 
When fertility level is high, couples rarely need to resort to sex - identifIcation 
technology to have a boy, as they can have the desired number of boys simply 
by having more children. In low fertility settings, however, some couples will 
seek assistance from sex - identification technology to ensure that they have a 
son (Li et al. , 2000). In this context , a crucial mediator is the sex 
composition of the family already achieved (Das Gupta, 2005). 

2 Literature Review 

2. 1 Fertility policy and sex ratio at birth 

The Chinese government has had strict policies to limit the number of births in 
place since the early 1980s. In order to demonstrate their organizational 
abilities and political enthusiasm, local offIcials were eager to achieve specifIc 
goals in the short term, and in some cases used coercive methods and force 
directed at women to achieve those goals (Short et al. , 2000; White, 2006). 
In rural areas, as residents had little savings and no pensions, aging parents 
needed to be supported by their children. This economic factor goes some way 
to explaining the traditional preference for large families with sons. This meant 
that, during the early stages of the implementation of the family planning 
restrictions, there were a number of obstac1es to acceptance of the policy, 
especially in rural areas (Kane and Choi, 1999). To address the problems in 
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rural areas, in 1984 the government ehanged its original one - ehild poliey to a 
poliey of "1. 5 ehildren" in many rural areas: couples whose first born ehild 
was a girl were permitted to have a seeond ehild (Hesketh and Zhu, 1997; 
Zeng, 2007). 

The eentral government provides guidanee in the form of general prineiples 
for fertility policies, but it is provineial govemments that are eharged with 
implementation and administration of these polieies. This gives loeal offieials 
responsible for earrying out fertility policies the flexibility to adapt to the 
speeifie social, eeonornie and eultural situation in their loeale. Before China 
introdueed the universal two - ehild poliey in 2016, the full one - ehild poliey 
was in force in all urban areas, while the policies implemented in rural areas 
varied depending on the provinee. In the rural areas of Beijing, Tianjin, 
Shanghai, Chongqing, Jiangsu, and Siehuan, for example, the full one - ehild 
poliey was upheld. Couples living in the rural areas of Hainan, Ningxia, 
Qinghai, Yunnan, and Xinjiang were allowed to have two ehildren. In rural 
areas of other provinees, eouples whose first ehild was a daughter were allowed 
to have a seeond ehild (Gu et al. , 2007) under the so - ealled 1. 5 - ehild 
poliey. 

Evidenee has eonsistently shown that China has the world's most skewed 
SRB (Poston and Zhang, 2009; UNPD, 2011). A sharp dec1ine of China' s 
fertility level in the rnid - 1960s and 1970s generated more boys than girls 
being born each year sinee the 1980s (Poston et al. , 2011). The near eontinuous 
inerease in the skewing of SRB has been one of the most remarkable struetural 
ehanges of the past two deeades to China's population (Yuan and Shi, 2005). 
Aeeording to China' s 2010 Census, during the period November 1, 2009, to 
Oetober 31, 2010, there were 13836187 births nationally, of whieh 7487489 
were male and 6348698 were female (Basten, 2012a). This resulted in an 
overall national SRB of 117. 94 (95% C. I. = 117. 81 - 118. 60). This is 
marginally lower than the SRB of 119 (95 % C. I. = 119 - 120) reported by 
Zhu et al. (2009) for the 2005 intereensal survey. In the 1990 and 2000 
Censuses, the national SRB was 111. 45 and 119.92, respeetively (National 
Bureau of Statisties, 1993; PCO, 2002). It should be noted that several 
studies have rightly pointed out measurement diffieulties that make identifying 
China' s "true" SRBs at both the national and provineial levels problematie. 
The reasons for these diffieulties inc1ude general issues with the quality of 
eensus data and surveys, and the deliberate under - reporting of (illegal) 
female births (Goodkind, 2011). 

There are , however, wide regional differenees in SRBs. Anhui, Fujian, 
Hainan, Hubei, Hunan, Jiangxi, Guangxi, Guizhou and Guangdong eaeh 
reported SRBs above 120 in the 2010 Census, while Tibet and Xinjiang were 
around the global average SRB of 106. The extremely high SRBs reported 
in 2005 for Jiangxi (137) and Anhui (132) were sirnilarly high in the 2010 
Census (123 and 129, respeetively), while Shaanxi saw a notable dec1ine 
from 134 to 115. As we shall diseuss shortly, there is an important poliey 
dimension to these divergent regional trends. The provineial distribution of 
SRBs has led a number of scholars to draw a link between the different 
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provincial level family planning regimes and the various SRBs reported (Zhu et 
al. , 2009, Zhou et al. , 2012, Ding and Hesketh, 2006). 

2.2 Fertility intention 

China has had fertility policies in place for many years and during these years 
the thinking of Chinese people has changed, as have their behaviors and 
fertility intentions. The fertility intentions of Chinese have tended to move 
towards the number of births allowed by the government' s fertility policies (Gu 
et al. , 2007). 

During the past two decades, what is considered the ideal number of children 
by both rural and urban residents in China has decreased. In 1987, Whyte and 
Gu (1987) reported mean ideal family size (MIFS) values of 1. 50 to 1. 81 for 
six urban locales for the years 1983 - 85; Urban locales in Zhejiang Province 
with an overall value of 1.15 were outliers. In 10 rural areas for the years 1982 -
1985, the MIFS range was 1. 56 - 2. 49, with a mean of 1. 98. According to 
national family planning/reproductive health survey data from 2001, the ideal 
number of children for women of childbearing age was 1. 70 (Qiao and Ren, 
2006). Indeed, arecent meta - review of surveys of mean ideal family size 
(MIFS) in China by Basten (2012b) found that MIFS ranged from 1.0 - 1. 5 
children per couple in urban areas, and 1.2 to 1.8 in rural areas from 1979 to 
2009. Again, considerable provincial level differences exist, with particularly 
low MIFS reported for provincial - level municipalities like Beijing and 
Shanghai (Basten, 2010; Merli and Morgan, 2011). Even taking into account 
possible under - reporting owing to the desire of respondents to give a 
" politically correct" response, these figures demonstrate a strong preference for 
one - or two - child families - an important predictor of skewed SRB. 

2.3 Sex composition of children and sex ratio at birth 

A crucial element, albeit one that is understudied within the SRB literature , is 
the influence of parity and sex composition of children already born (Poston 
et al. , 2011). Based on data from many sources , Jiang et al. (2016) 
conducted a decomposition of China's SRB based on birth order. The results 
are shown in Table 1. Clearly, as birth order increased, the SRB rose 
dramatically, especially during the period from 1989 to 2005. However, the 
impact of sex composition of children already born is generally undocumented 
in the research. 

The decision of couples to use sex - identification technologies, which have 
become popular in China, South Korea and South East Asian countries, is 
strongly connected to the sex composition of existing children (Das Gupta, 
2005). Table 2 reproduces data from the 1990 and 2000 Censuses which show 
the importance of taking into consideration the sex composition of existing 
children when examining SRB. The sex ratio at parity two, for example, 
ranges from 107. 5 when the first child is a boy to a high of 190. 0 when the 
first child is a girl. This demonstrates the importance couples place on 
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maximizing the opportunity to have a son at the second birth. It is dear, 
therefore, that the sex composition of existing children influence the gender of 
the next birth. 

Table 1 Sex ratio at birth by birth order for 1981 - 2010 in China 

Year Total First birth Second birth Third birth 

1981 107.79 105.33 107.16 112.59 

1986 

1989 

1993 

2000 

2005 

2010 

Source: Jiang et al. 

113.12 

113.89 

114.06 

119.92 

120.50 

121. 21 

(2016) 

107.66 117.25 123.29 

105.20 121.02 126.60 

105.60 120.74 126.22 

107.12 151. 92 159.36 

108.41 143.22 152.88 

113.73 130.29 158.41 

Table 2 Sex ratio at birth by sex composition of existing children 

Sex ratio at birth of next birth 
Existing children 

None 

1 son 

1 daughter 

2 sons 

1 son and 1 daughter 

2 daughters 

1990 census 

105.6 

101.4 

149.4 

74.1 

116.4 

224.9 

2000 census 

105.5 

107.3 

190.0 

76.5 

122.1 

380.6 

Source: 1990 census data from Zeng et al. (1993),2000 census data from Sun (2005) 

2. 4 Gaps in the research on SRB 

There have been many empirical studies of SRB in China. For example, using 
difference - in - differences (DID) estimation and China's census data, Li et 
al. (2011) estimated that enforcement of the strict birth control policy led to 
4. 4 extra boys per 100 girls in the 1980s, accounting for about 94 % of the 
total increase in the SRB during this period. For the 1991 - 2005 birth cohorts, 
the birth control policy resulted in about 7. 0 extra boys per 100 girls, 
accounting for about 57 % and 54 % of the total increase in sex ratios for 
the 1991 - 2000 and 2001 - 2005 birth cohorts, respectively. Based on the 
longitudinal China Health and Nutrition Survey, Yang (2006) adopted the 
normal regression method to show that fertility policies have an impact on the 
proportion of boys to girls in a community. Yang also used a fixed effect 
model to show that the proportion of boys to girls changes with variations in 
types of fertility policies deployed and the methods used to implement policy. 
Some studies have used hierarchical models to examine the macro - and micro 
- level influences of Chinese fertility policies on SRB. Combining the one -

per - thousand national census data of 2000 and data on regional fertility 
policies for 1999, Guo (2007) applied hierarchical models to analyze what 
factors influence an imbalance of the sex ratio. The results showed that both 
the number and gender of existing children and certain social characteristics 
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affect sex ratio. Fertility policies not only had a direct impact on sex ratio, but 
also the interaction of fertility policies with other social factors (such as hukou 
type and education level) could exert an indirect influence. Yang (2012) took 
data from the 2005 national 1 % population survey and then used hierarchical 
models to analyze how fertility policies interacted with individual characteristics 
(like educational attainment) to influence SRB. However, these studies only 
employed census data and did not provide information for individuals 
concerning their fertility intentions and desired number of children. 

This paper utilizes data from the 2001 National Farnily Planning and 
Reproductive Health Survey to analyze the influence of the sex composition of 
children already born on the sex of the next birth. The analysis takes into 
consideration the low fertility levels that have existed in China since the 1990s. 
In this study, we focus exc1usively upon rural households, because SRBs in 
rural areas are generally higher than those in urban areas , and more 
importantly, in the 1990s the one - child policy was inflexible and strictly 
enforced in urban settings. Beginning in the 1980s, China beg an adjusting 
fertility policy to allow couples who are both only - children to apply to have a 
second child, but owing to the generational effect, the number of such couples 
in urban areas in 2001 was relatively limited. Unlike previous studies, this 
paper not only considers macro - level policies, but also looks at rnicro - level 
factors such as individual fertility intentions. 

3 Data and Methods 

This study uses data from the 2001 National Farnily Planning and Reproductive 
Health Survey carried out by the National Population and Farnily Planning 
Comrnission of P. R. of China. The survey adopted a three - stage stratified 
and proportional probability sampling method. In the first stage of the survey , 
a number of counties, distriets and cities (all considered counties in this 
research) were selected from 31 provinces; in the second stage, three to four 
villages, towns or streets (all considered villages in this research) were 
selected from each county chosen; in the third stage, rural or urban 
communities were selected from each of the villages, towns or streets chosen. 
Approximately 1000 rural and urban community groups were selected inc1uding 
180000 people of whom 45000 were women of childbearing age. Finally, the 
survey interviewed 47043 households, inc1uding 39586 women of childbearing 
age. 

During the survey, respondents were instructed to report the end date and 
result of every pregnancy. The results fell into the following categories: live 
male birth, live female birth, induced abortion , natural abortion , and still 
birth. As this paper aims to explore how the sex composition of children of 
rural households exerts an influence on the sex of the next birth, data 
pertaining to urban residents was ornitted. We also used only part of the 
information on conception and childbirth in the individual questionnaire and 
part of the econornic information in the village questionnaire. Considering the 
below - replacement fertility in 1990 and the formation of diversified fertility 
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policy with great disparities among different regions and groups since 1990 in 
China, the paper only used data for individual rural women of childbearing age 
who had had live babies at their most recent birth delivery between the years 
1990 and 2001. 

Unlike most previous studies that examine the sex ratio at birth, this study 
takes fertility intentions (i. e. , the number of children a couple intendsl expects 
to have) into consideration. Some studies have differentiated influences that 
can be traced to macroeconomic policy and those that can be traced to family 
decisions, but as differences in the level of development from region to region 
have increased, this approach has become more likely to yield biased results. 
The use of models that failed to differentiate data structures made it difficult to 
identify which layer should be held responsible for the rise of sex ratio at birth. 
This paper adopts hierarchical logistic models to address this problem. 

The hierarchical logistic model of the effect on next birth sex selection is as 
folIows: 

log~ = BOj + BljXij (1) 

In equation (1) , p is the probability for the next birth to be a live son; X is 
the individual factor, which is measured with "sex composition of children" , 
"fertility intention" , "woman' sage at the end of the pregnancy" , "number of 
abortions" , and "educational level"; i is the individual code; and j is the 
village code. Considering the data structure and the notable differences in 
personal data from village to village, the intercept and slopes in equation (1) 
are established as folIows: 

BOj = Coo + COlZj + U Oj (2) 
Blj = CIO + CllZj (3) 

In equation (2) , Zj are the variables at village level, which are measured with 
"log - transformed net per capita income in 2000 for the village" , "whether the 
village is in a one - child policy region" , "whether the village is in a 1. 5 - child 
policy region", "whether the village is in a two - child policy region" and so 
on. Coo , COI ' CIO and Cll are coefficients to be evaluated. We treat UOj as a 
random variable and assurne that it takes a normal distribution N( 0, 6ij). 

The definitions, measurements and descriptive statistics are shown in 
Table 3. 

Table 3 shows that, of the women surveyed, 61. 86 % (8318) had given 
birth to a son at their last live birth, and 38.14% (5129) had given birth to a 
daughter at their last live birth. Of the 13447 rural women of childbearing age 
women in the sample, 2150 women lived in areas implementing the one - child 
policy (15.99% ) ; 10291 women in areas irnplementing the 1. 5 - child policy 
(76.53% ); and 1,006 women in areas implementing the two - child policy 
(7. 48 % ). The mean log - transformed income per capita of these villages was 
about 7. 45. At the end of the survey period, 45. 85 % (6165) of the women 
were childless; 15. 68 % (2109) of them had one boy; 22. 89% (3078) of 
them had one daughter; 4.24% (570) of them had a daughter and a son; 
2.07% (279) of them had two sons; 4. 49% (604) of them had two 
daughters and 4. 77% (642) of them had at least three children. The mean age 
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of women at the time of their most recent live birth was approximately 25. 90 
years of age. The fertility intention value that measured the ideal number of 
offspring was 1. 82. 

Variable 

Gender of live birth 

Personal eharaeteristies 
Sex eomposition of 
ehildren 

o ehi1dren 
1 son 
1 daughter 
1 son and 1 daughter 
2 sons 
2 daughters 
3 ehi1dren 

Age 
Fertility intention 

Abortion times 

Table 3 Definition and deseription of the variables 

Definition and measurement Mean(SD) 

The gen der of last live birtb of women of ehild - 0.62(0.49) 
bearing age up to the end of tbe survey 
Dummy variables: 1 = boy, 0 = girl 
personal eases: 13447 
The number and gender eomposition of women of ehild - bearing age 
already have before tbe last live birtb up to tbe end of tbe survey 
Having had no ehildren: yes = 1, no = 0 0.46 ( o. 50 ) 
Having had only a son: yes = 1, no =0 0.16(0.36) 
Having had only a daughter: yes = 1, no = 0 0.23 (0.42) 
Having had only a son and a daughter: yes = 1, no = 0 O. 04 ( O. 20 ) 
Having had on1y two sons: yes = 1, no = 0 O. 02( O. 14) 
Having had only two daughters: yes = 1, no = 0 O. 04 ( O. 21 ) 
Having had at least tbree ehildren: yes = 1, no =0 0.05 (0.21 ) 
Woman's age at tbe end of the pregnaney 25.90(3.98) 
The ideal number of offspring 1. 82 (0. 65 ) 

First live birtb: total abortion times before tbe live birtb; 
Non - first live: abortion times between tbe 1atest 0.15(0.46) 
live birtb and tbe previous live birtb 

Education level Edueation level of women of ehi1d - bearing age 
Illiteraey Dummy variable: yes = 1, no = 0 
E1ementary sehoo1 Dummy variable: yes = 1, no = 0 
Junior high sehoo1 Dummy variable: yes = 1, no = 0 
High sehoo1 and above Dummy variable: yes = 1, no = 0 

Village Charaeteristies village - level unit: 794 
Ln ( ineome ) Log - transformed net per eapita ineome of 2000 
Fertility poliey The birtb eontro1 poliey imp1emented in tbe village 

one - ehi1d poliey Dummy variable: yes = 1, no = 0 
1. 5 - ehi1d po1iey Dummy variable: yes = 1, no = 0 
two - ehi1d poliey Dummy variable: yes = 1 , no = 0 

Souree: 2001 National Farni1y P1anning and Reproduetive Health Survey (China) 

0.17(0.38) 
0.40(0.49) 
0.38(0.49) 
0.04(0.20) 

7.44(0.63 ) 

0.18(0.39) 
0.76(0.43) 
0.06(0.23 ) 

In order to exarnine how fertility policies and the sex composition of children 
of women of child - bearing age exert influence on the gender of next birth, 
we first built a null - model for the gender of next births, the results of which 
showed that there were significant differences among villages. This suggests 
that our choice of a hierarchical logistic model was necessary. Second, we 
established a random regression equation that focused only on variables on the 
individual level and did not take into consideration the variables on the second 
level. The regression results show that variables for fertility intention and sex 
composition of children and intercept of the individual level differ significantly 
among villages. As such, it was necessary to establish an additional model to 
show significant slopes and intercept in the second level. In sum, we explored 
the effects of variables at the individual level on dependent variables, that is, 
the gender of the next birth, as weIl as the effects of economic indicators and 
fertility policy. 
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4 Results 

Table 4 shows the estimated coefficients of the multilevel model. The software 
we used to analyze the data is HLM 6.02. 

Table 4 The regression results of the model 

Fixed effeet Model I Model 2 
Intereept 
Individual level 

0.502 * * * 

Sex eomposition of ehildren (Referenee eategory: 
o ehildren) 

one boy 
one girl 
one boy and one girl 
two boys 
two girls 
three ehildren 

Fertility intention 
Age 
Abortion times 
Education level (Referenee category: iUiteraey) 

Elementary sehool 
Junior high sehool 
High sehool and above 

Village level 
Ln(Ineome) 
Fertility poliey (Referenee category: one - ehild 
poliey) 

I. 5 - ehild poliey 
two - ehild poliey 

Interaetion effect 
ineome * fertility intention 

I. 5 - ehild poliey * fertility intention 
two - ehild poliey * fertility intention 

ineome * one boy 
I. 5 - ehild poliey * one boy 
two - ehild poliey * one boy 

ineome * one girl 
I. 5 - ehild poliey * one girl 
two - ehild poliey * one girl 

ineome * one boy and one girl 
I. 5 - ehild poliey * one boy and one girl 
two - ehild poliey * one boy and one girl 

ineome * two boys 
I. 5 - ehild poliey * two boys 
two - ehild poliey * two boys 

ineome * two girls 
I. 5 - ehild poliey * two girls 
two - ehild poliey * two girls 

ineome * three ehildren 
I. 5 - ehild poliey * three ehildren 
two - ehild poliey * three ehildren 

Random effeet 

-0.205 * * 
0.709 * * * 
0.216 * 

- 0.652 * * * 
1. 255 * * 
0.436 * * 

- 0.168 * * * 
-0.033 * * * 
-0.026 

0.052 
-0.023 
-0.012 

Level 2 : intereept O. 069 * * * 
Note: * * * p < O. 001; * * P < O. 01; * P < O. 05; + p < O. I 

0.840 * * 

-0.205 * * 
0.710 * * * 
0.217 * 

- 0.652 * * * 
1.260*** 
0.437 * * 

- O. 169 * * * 
-0.033*** 
-0.026 

0.052 
-0.023 
-0.011 

-0.056 

0.115 + 
-0.167 + 

0.064* * * 

Model 3 
0.877* * 

0.576 
2.231** 
2.646 * 
1.043 
0.684 
1.687 

-0.298 
-0.034*** 
-0.020 

0.052 
-0.020 
-0.012 

-0.061+ 

0.130 * * 
-0.175 + 

0.030 
-0.159 

0.215 
-0.116 

0.103 
-0.003 
-0.260 * 

0.603 * * * 
-0.603 * 
-0.301+ 
-0.299 
-0.248 
-0.224 
-0.059 
-0.216 

0.022 
0.675 * 

-1. 001 * 
-0.074 
-0.528 
-1.531 * * 

0.067 * * * 
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Modell shows that the associations of sex composition of children and 
fertility intention with the gender of a woman's next live birth are significant, 
without taking into consideration variables from the village level. The higher 
the woman's fertility intention, the lower the probability she would give birth 
to a son at the next birth. Compared to a family without any children, a family 
that already had one or two boys had a lower the probability of having another 
son. A family that already had one girl, one girl and one boy, two girls, or 
three or more children had a greater probability of having a son at the next 
birth. 

In model 2 we added the village level variables of fertility policy and log -
transformed net income per capita. The results show that, after taking into 
consideration these village level variables, the associations of sex composition 
of children and fertility intention with the gender of a woman's next birth are 
constant with modell. That is, higher fertility intention lowers the prob ability 
of having a son at the next birth and, thus, may be helpful to lower the higher 
sex ratio at birth. In terms of sex composition of children, if a family had only 
a boy or boys, then a girl was preferred. If a family had only a girl or girls, 
then a boy was preferred. If a family already had both sons and daughters, in 
keeping with traditional thinking that holds "more sons, more blessing" to be 
the case, the sex selection of the next child tended to favor a boy. The 
prob ability of having a son at the next birth was also greater when a family had 
three or more children. 

Moreover, the relationship between fertility policy and the gender of next 
birth was significant at a P - value below O. 1, as shown in model 2. 
Compared to the one - child policy, the 1. 5 - child policy increased the 
prob ability of having a son for the next birth. However, the two - child policy 
lowered the prob ability . This indicates that a relatively loose birth control 
policy may help to lower SRB. 

We then constructed an additional model that took the variables from the 
village level as independent variables and took the intercept and coefficients of 
fertility intention and sex composition of children as dependent variables to 
investigate variations in individual fertility outcomes among villages and 
individuals. The results are shown in model 3. 

Model 3 shows that the effect of village variables on decisions about the 
gender of the next birth varys according to the sex composition of children of 
individual families. Compared to the family without any children, the family 
that already had one or two boys was unlikely to be affected by the village -
level fertility policy and average income variables when deciding the gender of 
next birth. The decision of a family that already had one boy and one girl was 
also unlikely to be influenced by fertility policy, but significantly influenced by 
the economic conditions of the village. In the case of families with one boy 
and one girl, the model found that the higher the log - transformed net per 
capita income of the village in 2000, the lower the prob ability was of having 
another son for the next birth. For families with only girls, the probabilities of 
having a son for next birth were significantly related to fertility policy. 
Compared to one - child policy areas, in areas where the 1. 5 child policy had 
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been implemented, the more girls a woman had, the more likely she was to 
choose a boy for the next birth. Whereas in areas where fertility policy allowed 
two children, the probability of having a boy was lower. The interaction of 
fertility policy with existing sex composition of children played a significant 
role in decisions about the gender of next birth. Moreover, the results also 
imply that the 1. 5 child policy strengthened sex selection behavior to a certain 
extent, while the two - child policy reduced the pressure to select a specific 
sex. For parents who already had three or more children, the probability of 
giving birth to another boy was lower in areas applying the two - child policy. 
This again indicates that a relatively loose fertility policy may help to lower the 
sex ratio at birth. 

With respect to the effect of fertility intention in model 3, the result shows 
that independent variables at the village level were not significantly correlated 
with fertility intention. Put another way, this means that fertility policy and the 
economic level of the village did not affect fertility intentions with respect to 
the birth of the next child. That is to say, fertility intention, independent from 
fertility policy and economic level, had a significant effect on the sex of next 
birth. 

5 Discussion and Conclusion 

This research leads us to conclude that both micro factors (mainly sex 
composition of children and fertility intention) and macro factors (mainly 
fertility policy and economic indicators) are significantly related to the gender 
of next birth. Specifically, the effect of fertility policy is closely connected to 
the sex composition of children already born. This is a novel finding compared 
to findings in previous studies. For couples who have already had a son (or 
sons) , fertility policy exerts no effect, but for couples with only daughters, 
the effect is significant. Compared to one - child policy areas, in areas where 
the 1. 5 child policy has been implernented , the more girls the woman has had, 
the more likely she is to choose a boy for the next birth, whereas in areas 
where the two - child policy has been applied, the probability of having a boy 
is lower. For a farnily that already has one boy and one girl, the fertility policy 
plays no role in decisions about the gender of next birth, while village 
economic indicators are significantly related the child sex selection behavior of 
individual women. The higher the economic level of the village (as 
represented by per capita GDP) , the lower the prob ability that a woman will 
chose a boy for the next birth. In the case of a farnily that already has three or 
more children, the probability of giving birth to another boy is lower in the 
areas where the two - child policy has been implernented. The findings in this 
study indicate that the 1. 5 child policy strengthens sex selection behavior to a 
certain extent, while the two - child policy loosens the pressure on sex 
selection and, thus, can help to lower the sex ratio at birth. Improvements to 
economic conditions in aloeale can also help to lower SRB. 

Our findings in this study suggest that fertility policies still influence fertility 
behaviors, and that the effects of these policies are closely connected with the 
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sex composition of children already born. If couples have had sons, fertility 
policies may have little effect on their choices with respect to the gender of 
future births. In the case of couples who have only daughters, however, 
fertility policies are likely to have a marked effect on their decision concerning 
the sex of the next birth. More specifically, the 1. 5 child policy markedly 
increases the prob ability of families with only daughters deciding to have a boy 
at the next birth and this may lead to a higher SRB overall, while the two -
child policy is likely to lower the probability of having a son. Because parental 
thinking about the sex composition of farnilies occurs against the backdrop of a 
rapid decline in fertility due to the enormous socioeconomic changes China has 
undergone in recent years and China's cultural tradition that gives a strong 
preference to having sons, strict fertility policies can lead to highly skewed 
SRBs (Kim, 1997; Park and Cho, 1995). China's fertility level remained 
high weIl into the 1970s and, as a result, the chances of farnilies having sons 
were high (Pison, 2004). Indeed, when the average number of children born 
is 6 per woman, the prob ability of having no son is below 2 % ; however when 
the number of children falls to one or two, this probability may rise to 50% 
( Poston et al. , 2011). The imbalanced sex ratio at birth in China is correlated 
with both the cultural preference for sons, and the decline of fertility level and 
changing fertility intentions (Yang, 2006). 

Fertility intentions, independent from fertility policy, have a significant 
effect on the sex of the next birth. The results of this study show that the 
higher the fertility intention of a woman, the lower the probability she will 
choose to have a son at the next birth. High fertility intentions may help to 
lower SRB. Some studies point out that during the early stage of fertility 
transition in China, fertility intentions were greatly influenced by fertility 
policy and further served to limit people's reproductive behavior. While the 
effect of policy on fertility intention is weakened in the context of low fertility , 
for most people policy appears to be a deterrent nonetheless (Y ang, 2011). In 
the national survey data we analyzed here, the fertility intentions of more than 
90% of the interviewees were for one or two children. If the fertility level is 
low and fertility intentions are generally for few children, our study indicates 
that the fertility intentions of women of child - bearing age play a significant 
role in reproductive behavior, especially for sex selection of the next birth. As 
a woman's fertility intention declines, the probability of having a son at the 
next birth increases. 

In sum, our findings suggest that a relatively loose fertility policy is helpful 
to lower the sex ratio at birth. Recently, as fertility policy has become more 
relaxed with more and more people allowed to have two children, China's SRB 
has become noticeably less skewed. The SRB of 117. 94 in 2010 declined to 
113.51 in 2015 1 , a change that reflects adjustments to China's fertility policy 
during those years. However, the reform of fertility policy alone will not be 
sufficient to relieve the imbalance of sex ratio at birth. As Yang (2011) 

1 http://news.xinhuanet. comlpolitics/2015 - 02/03/c _1114241266. htm; http://acwf. people. 
corno cnln1l2016/01211c99060 -28073685. html 
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indicated, fertility policies have little influence in counteracting the traditional 
cultural preference for sons. Weakening the son preference through a strong 
welfare supporting system are therefore essential ways to balance the skewed 
sex ratio in current China. The Chinese government will continue to make 
efforts to improve its welfare supporting system in the near future. 
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