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Introduction 

 

China has experienced the conspicuous fertility decline since 1970’s due to fertility 

control policy implemented. The fertility control policy aimed to keep the fertility 

level down and decrease the total population amount. The total fertility rate declined 

from 4.95 in 1972 to 2.72 in 1979 sharply, added up to decrease 56 million population 

of birth during this time. The TFR kept the decline trend with fluctuation and went 

down to 2.35 in 1989 and to 2.31 in 1990. China came to low fertility countries of the 

world since 1991. The TFR sneaked into the replacement level in 1992 and dove to 

1.82 which was below the replacement level in 1997. Then, it remained 1.8 or so in 

2000 (National Population and Family Planning Commission of P. R. China, 2001[1]). 

 

The official and demographers can not figure out the accurate TFR about the low 

fertility level in China since 2000, because the quality of fertility data had deteriorated. 

However, the majority agreed that the point of view of fertility which is below the 

replacement level（Xiaochun Qiao, 2005[2]）. Some scholars summed up the estimated 

TFR within a range of 1.2 ~ 2.3（Guangzong Mu et al. , 2005[3]）. < World Population 
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Prospects: The 2008 Revision> published by Population Division of the Department 

of Economic and Social Affairs of the United Nations Secretariat online shows that 

the estimated TFR in China is 1.77 during the period of 2000 ~ 2010 (UN, 2008[4]). 

Many demographers argued about fertility data which published in official report and 

estimated TFR by various indirect estimation methods. Most TFR estimations show 

that China now has a below replacement fertility ranged of approximately 1.6 ~ 1.8 

(Zeng, 2007[5]). The latest estimation indicates that TFR has been reached between 

1.4 ~ 1.6 (S. Philip Morgan, Guo Zhigang & Sarah R. Hayford, 2009 [6]). 

 

Fertility desire is a value that develops under certain socioeconomic cultural and 

political conditions, reveals people's wills and desires on the number of children, 

quality of children, childbearing time and children's gender, reflects objective factors 

which influence childbearing, is one of important determinants that affect 

childbearing behavior (Fishbein, 1973[7]; Pritchett, 1994[8]), and is an important basis 

to make population planning and goal scientifically. As a social phenomenon, fertility 

or childbearing has "three-dimensional characteristics": quantity, time and gender 

(Baochang Gu, 1992[9]). 

 

Childbearing behavior diverges from fertility desire at the modern developed and 

developing countries which located the different demographic transition period 

(Bonggarts, 2001[10]). But the empirical experience thought that individual intentions 

about future fertility are significant predictors of future behavior（Bumpass, 1987[11]; 

Rindtuss, Morgan, & Swicegood, 1988[12]; Thomson, 1997[13]; Westoff & Ryder, 

1977[14]）. However, meta-analyses have shown that intentions alone are not sufficient 

to predict behavioral change satisfactorily (Sheeran, 2002[15]), as they leave large 

amounts of behavioral variance unexplained. This phenomenon has been labeled 

"Intention–Behavior Gap" (Urte Scholz et al. , 2008[16]). 

 

In post-transitional society, new insight about the discrepancy and causes between 

fertility level and fertility desire with cross-sectional evidence obtained from recent 
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surveys in 42 developing and 12 developed countries demonstrates that the observed 

level of fertility exceeded desired fertility level in the early or middle stages of 

population transition of many countries, in reverse, the observed level of fertility was 

lower than desired at the end of transition （Bongaarts, 2001[10]）. Whereas, there is a 

positive relation existed between observed fertility level and desired fertility level. 

（Coleman, 1996[17]; Westoff, 1991[18]; Westoff et al. , 1987[19]） One chart in this 

paper shows that the diverging trend of TFR and desired family size in Thailand 

during the time of 1968 ~1993（Knodel et al. , 1996[20]）. 

 

Childbearing behavior diverged desired fertility among women of childbearing age in 

China since 1990’s （Juhua Yang, 2008[21]）, which represent the widening gap 

between low fertility level and desired fertility level. There is a certain gap between 

the desired fertility rate of women of childbearing age and the observed fertility rate 

published by office obtained from the results of 1997, 2001, 2002, 2006 and 2007 

Surveys. For example, the desired fertility rate of women of childbearing age is 1.88 

in 2007, and the observed fertility rate is 1.43, the difference of both is 0.45. 

Moreover, the results from National Urban-Rural Resident Fertility Desire Survey in 

2002 and National Social Conditions and Public Opinion Polls on fertility desire of 

residents in 2007 show that two children are the ideal number of childbearing and one 

son with one daughter is the ideal sex structure of childbearing, which are most 

couples expected. 

 

Literature Review 

 

There are some inferential statistics researches on the determinants of fertility desire, 

childbearing behavior and fertility rate. In the early 1987, some scholars used Path 

Analysis on the effects of total fertility rate compared social economic development with 

Family Planning Policy（Dudley Poston and Baochang Gu, 1987[22]）. Other scholars 

make an analysis on the relation of social economic structure and fertility rate based on 
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community level data（Dudley Poston and Zhongke Jia, 1989[23]）. One scholar uses 

multilevel logit regression model to decompose the determinants of fertility 

probability on parity（Fengyu Zhang, 1998[24]）, one scholar uses Kaplan-Meier 

survival analysis and Cox proportional hazard model to decompose the determinants of 

age intervals of first marriage and first childbearing（Zhenzhen Zheng, 1999[25]）, one 

scholar uses linear structural model (LISREL) to examine the multi-dimensional impact 

of childbearing behavior, which display the correlation between family variables at micro 

level, community variables at maso level and family planning policy variables at macro 

level（Yuan Ren, 1999[26]）. Some scholars introduce "fertility desire" as categorical 

variable into logistic regression model to decompose the determinants of childbearing 

behavior (Robert Schoen et al. , 1999[27]）, some use "penalty amount of exceeded the 

stipulated limit of the birth-control policy" as an indicator of operational intensity of 

fertility control policy and introduce it into linear regression model to estimate the 

influences that birth control plays on fertility rate (Tao Yang, Marjorie McElroy, 2000[28]), 

some use Easterlin’s model to test the mechanism of socioeconomic variables and 

medium variable affecting fertility rate(Wei Chen, Mei Shi, 2002[29]). One scholar uses 

factor analysis method to re-examine the relationship of development, Family Planning 

and fertility rate（Wei Chen, 2005[30]）, some use structural equation model and introduce 

"fertility desire" as a latent variable to quantify the determinants of the floating women’s 

childbearing behavior in Shenzhen city （Jiehua Lu et al. , 2005[31]）, some use Poisson 

regression model to decompose the determinants of fertility rate and childbearing 

behavior (Zhigang Guo, Xiwei Wu, 2006[32]), some use hierarchical linear model to 

examine the factors on fertility interval of two children in rural （Zhigang Guo, Jianjian 

Li, 2006[33]）, some examine the individual and regional factors of ideal family size 

using multilevel binary and ordered logistic regression models (Maria Rita Testa, 

Leonardo Grilli, 2006[34]), one scholar use non-linear multilevel model to test the 

effects on sex ratio of birth by fertility policy （Zhigang Guo, 2007[35]）, some of them 

use discrete choice model and introduce "altruistic factor" to decompose the determinants 

of women's fertility desire of in China (Zi Chen, Changrong Deng, 2007[36]), and some 

use log linear model to do empirical researches on the determinants of marginal fertility 
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decision on the Leibenstein’s Theory (Qiang Ren, Qiang Fu, 2007[37]). The two recent 

working papers of IUSSP meeting demonstrate the determinants of fertility desire used 

discrete choice model – Latent Class Model（Ivy A. Kodzi et al. , 2008[38]）and fertility 

rate used multilevel model （Michael J. White et al. , 2008[39]）, which both are based on 

combination of individual and community database. 

 

Moreover, based on the Theory of Planned Behaviour, some scholars use structural 

equation modeling to examine planning, maintenance self-efficacy, and action control 

served to mediate variable between intention and physical activity (Falko F. Sniehotta, 

Urte Scholz, & Ralf Schwarzer, 2005[40]). Other scholars use Multi-group structural 

equation modeling to examine the effect on the healthy behavior by intention, action 

planning, and coping planning in the HAPA model (Urte Scholz et al. , 2008[41]). 

 

Theoretical Foundation 

 

Two important theories of the relation of fertility desire and childbearing behavior 

used to decompose the multidimensional determinants in this research, which are Low 

Fertility Proximate Determinants Model and Theory of Planned Behaviour (TPB). 

 

1.  Low Fertility Proximate Determinants Model 

 

According to the Mediate Variable Theory -- Low Fertility Proximate Determinants 

Model put forward by Professor John Bongaarts in 2001 and 2002, this research 

attempts to decompose the factors affecting childbearing behavior of women in China, 

which are socioeconomic, cultural, policy, desire, and biological factors.  

 

Low Fertility Proximate Determinants Model （Bongaarts, 2001 & 2002） 

 
     TFR =             IPu r g t i cF F F F F F 
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Fu       Unwanted Fertility     Ft       Tempo Effect     IP  Intended Parity 

Fr        Replacement Effect    Fi       Infecundity  

Fg       Gender Preferences     Fc      Competition 

 

The low fertility proximate determinants model indicates that several factors 

enhancing fertility which are unwanted fertility, replacement of deceased children, sex 

preferences, and several factors inhibiting fertility which are postponing age at 

childbearing, involuntary infertility, and competition preferences （ Bongaarts, 

2001[10]）. China’s low fertility proximate determinants model that is characteristic of 

native is distinguished from the low fertility proximate determinants model which 

mentioned above. The new depressing factors of fertility based on Bongaarts’ low 

fertility model include the rate of misreporting, life-time fertility rate, policy total 

fertility rate, and rate of population floating, whereas, sex preferences will also 

become to inhibit factor by fetal sex selection and induced abortion（Zhigang Guo, 

2008[42]）. In human fertility revolution, the change of childbearing motivation and 

fertility desire is an essential and original revolution, and the transition of observed 

fertility rate reflected desired fertility rate changed in fact. According to character of 

motivation and demand, wanted fertility used to decompose four components, which 

are replacement effect, cost effect, policy effect and desired number of children

Jianmin Li, 2008[43]）. （

 

2.  Theory of Planned Behaviour (TPB) 

r (TPB) for understanding and analyzing the complex decision-making 

rocess. 

 

Theory of Planned Behaviour (TPB) is a social-psychological model to study 

reproductive decision-making process with macro and micro perspectives. This 

research attempts to decompose the multi-dimensional determinants of fertility desire 

and childbearing behavior among women of childbearing age used Theory of Planned 

Behaviou

p

 

 6



 

heory of Planned Behaviour (TPB)  (Ajzen, 1991[44]; 2005[45]) T

 

The TPB comprises three blocks of determinants of intentions below Each of these 

blocks includes several components. (Dimiter Philipov, Olivier Thévenon, et al. , 

2009[46]). 

(1)  attitudes towards childbearing; 

(2)  subjective norms and influence of important others; 

(3)  perceived control over the behavior. 

nalytical Framework 

g behavior by fertility desire, family planning factor and contraception 

nd abortion. 
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The objective of this research is the determinants of the divergence between fertility 

desire and childbearing behavior of women of childbearing age in China. This research 

explores to construct a SEM analytical framework based on the Low Fertility Proximate 

Determinants Model and Theory of Planned Behaviour for decomposing the 

multi-dimensional factors affecting childbearing behavior and quantifying the effects 

on childbearin

a

ion, Beha l 

Controletc.

Graph  A Model of Fertility Decision-making based on 

the Theory of Planned Behaviour 
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Note: The SEM analytical framework above replaced "Intention" item by "Desire

Individual 

Character Factor 

Graph  SEM  Analytical Framework of the Divergence 

 between Fertility Desire and Childbearing Behavior of women in China 
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This research attempts to examine the multi-dimensional determinants of the 

divergence between fertility desire and childbearing behavi

c

 

To examine the positive correlation between fertility desire and childbearing behavior 
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Data and Method 

ata 

ity 

rbook of provinces and cities 

ore high Policy Fertility Rate, the less intensity 

f Fertility Planning Policy in China. 

ethod 

omic, cultural, family planning policy, fertility desire, contraception and 

bortion. 

 

D

 

The database for this research is nested combined three parts below, 

1.  Individual and community indicators came from National Social Conditions and 

Public Opinion Polls on Fertility Desire in 2007 hosted by Department of Public

and Education at National Population and Family Planning Commission in China; 

2.  Socioeconomic indicators came from "Statistical Yea

in 2008" and "China County Statistical Yearbook 2008"; 

3.  Policy Total Fertility Rate in different cities of China based on weighted 

estimated results by Professor Zhigang Guo (2003[47]). The research uses the 

reciprocal of policy fertility rate as the indicator of Fertility Planning Policy to 

measure intensity. It shows that the m

o

 

M

 

This research attempts to decompose the multi-dimensional determinants of the 

divergence between fertility desire and childbearing behavior of woman used 

Structural Equation Model (SEM) with AMOS software, which display the effects of 

socioecon

a

 

Structural Equation Model with AMOS using Maximum Likelihood (ML) estimation 

was used to test the structural assumptions which reflect the causality of latent 

variables. Missing values were treated using mean and intercept estimation -- 

expected maximization (EM) method (Danhui Yi, 2008[48]p151). SEM is an effective 

method for measuring the causality between latent variables and multi-dimensional 
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factors. Based on the theory and experience, the initial hypothetical SEM should be 

verified and modified in order to acquiring the optimal model. Model fit was assessed 

by examining chi-squared / df (CMIN / DF), the comparative fit index (CFI) and the 

root mean square error of approximation (RMSEA) (Minglong Wu, 2009[49]p44). In 

recent years, RMSEA was considered as an important criterion for model fit (Steiger, 

990[50]; Browne & Cudeck, 1989[51]; Rigdon, 1996[52]). 

ariables 

Endogenous Latent Variables:  earing Behavior; 

Exogenous Latent Variables:  

Socioeconomic Factor; Family Planning 

Factor 

Community Character Factor:   distance, the hospitals distance, the 

Socioeconomic Factor: achinery, 
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Fertility Desire:  

deal interval 

Childbearing Behavior:  the proportion of 

Contraception & Abortion:  ption, abortion number, elicited 

abortion number. 

1

 

V

 

Fertility Desire; Childb
Contraception & Abortion 

Individual Character Factor; Community Character 

Factor; 

Observed Variables: 

Individual Character Factor:  age, education year, income, birth goal; 

the transportation

library distance; 

 per capita farmland, total power of agricultural m

the per capita number of primary school students; 

the reciprocal of

singleton card; 

desired number of children, the proportion of desired childbearing 

gender in two parities, ideal age at first childbearing, i

of childbearing between first parity and second parity; 

 current survived number of children,

current survived gender in two parities; 

whether contrace
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Expected Findings 

ior of women of 

hildbearing age in China. The expected findings are as follows: 

r of the divergence between fertility 

the effect of Family Planning Policy on childbearing behavior has been 

sire is a principal determinant and predictor of Childbearing Behavior 

een 

fertility desire and childbearing behavior of women and quantify their effects. 

 

This research attempts to quantify the effects of main determinants affecting the 

divergence between fertility desire and childbearing behav

c

 

1. Socioeconomic Factor is an important facto

desire and childbearing behavior of woman; 

2. The influence of Family Planning Factor on childbearing behavior still existed, 

whereas, 

weaken; 

3. Fertility De

of women; 

4. Contraception & Abortion has a strong negative effect on the Fertility Desire; 

5. Decompose the multi-dimensional determinants of the divergence betw
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Tables and Charts 

Table 1  The Official Reports on To tility Rate in China  1990 

year 
Census 

 

Bureau 

Statistics 
Survey on 

Fertility 

Na l 

Survey

Pop on 

Re e 

H  

 

Census

Survey on 

Re ve 

H  

N l 

Survey

Pop on 

Plan ing 

 

tal Fer

1997 

National 

Survey on 

ulati

and 

productiv

 since

2001 

National 

Family 

Planning and 

producti

1990 

National 

National 

of 

1992 

National 

Sample 

1995 

tiona

1% 

Sample 

 
ealth

2000 

National

ealth

2005 

ationa

1% 

Sample 

2006 

National 

Survey on 

ulati

and 

Family 

n

1990 2  .31 2.17 2.04  2.29 2.37 2.29   

1991  2.01 1.65（1.66）  1.75 1.80 1.77   

1992  1.86* 1.52（ .47） 

1.  

1. 5 

1.  1.   

1  1.  

2008  

1  1.57 1.68 1.59   

1993  1.71*   1.51 1.57 1.52   

1994  1.60   1.32 1.47 1.41   

1995  1.46  43 1.33 1.48 1.45   

1996  1.55   3 1.36 1.36   

1997  1.49    1.31 1.27   

1998  1.49    1.31 1.34   

1999  1.47    1.23 1.29   

2000  1.22    22 45  

2001  1.39        

2002  1.38        

2003  1.40        

2004  1.44        

2005  1.33      .33 74

2006  1.38        

2007  1.43        

 1.47       

Data Source: TFR of National Bureau of Statistics calculated by age-specific fertility rate in < 

China's Population Statistics Yearbook > (1991 ~ 2006) and <China Statistical Yearbook of 

Population and Employment> (2007 ~ 2009). TFR of 1992 National Sample Survey on Fertility 
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calculated by Zeng and Yu & Yuan according to 1992 National Sample Survey on Fertility Data 

(Zeng Yi, 1995[53]；Jingyuan Yu, Jianhua Yuan, 1996[54]). TFR of 1997 National Survey on 

Population and Reproductive Health calculated by Guo according to 1997 National Survey on 

Population and Reproductive Health Data（Zhigang Guo, 2000[55]）.TFR of 2000 National Census 

calculated by Guo used Matching Method of Mother-Child according to National Census 1 ‰ 

Data, TFR* estimated by Guo used Interpolation Method on the National Bureau of Statistics data 

from 1991 to 1994 （Zhigang Guo，2004[56]）. TFR of 2001 National Survey on Family Planning 

and Reproductive Health calculated by Ding according to 2001 National Survey on Family 

Planning and Reproductive Health Data （Junfeng Ding，2003[57]）. TFR of 2006 National Survey 

on Population and Family Planning obtained from <2006 National Survey on Population and 

Family Planning Data Collection> (edited by Weiqing Zhang et al. ).  

National Fertility Desire of Women of childbearing age at Age-Specific in China 

02 2007 

 

Table 2  

20Year 

Family 

anning Pl

olicy 

G

u  

P

Age 

roup 

1997 

nder the

Family 

P  lanning

Policy 

2001 

nder theu  

Family 

P  lanning

Policy 

2006 

nder theu  

Family 

P  lanning

Policy 

u  nder the

Family 

P  lanning

Policy 

w t ithou

the 

Family 

P  lanning

Policy 

u  nder the

Family 

P  lanning

Policy 

w t ithou

the 

Family 

P  lanning

Policy 

16～19 1.58 1.48 1.48 1.21 1.61 1.86 1.80 

20～24 1.55 1.48 1.57 1.27 1.58 1.81 1.73 

25～29 1.68 1.62 1.66 1.43 1.65 1.85 1.79 

30～34 1.76 1.72 1.75 1.59 1.80 1.89 1.87 

35～39 1.76 1.78 1.78 1.75 1.96 1.90 1.89 

40～44 1.81 1.81 1.80 1.80 2.08 1.93 1.95 

4  5～49 1.84 1.87 1.81 1.93 2.19 1.95 1.96 

Total 1.71 1.70 1.73 1.61 1.89 1.89 1.88 

Data Source: Calculated by the author from National Survey on Population and Reproductive 

Health in 1997, National Survey on Family Planning and Reproductive Health in 2001, National 

Survey on Population and Family Planning in 2006, National Urban-Rural Resident Fertility 

Desire Survey in 2002, National Social Conditions and Public Opinion Polls on Fertility Desire in 

07. 

 

20
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Figure 1  Proportion of desired parity
 among women of childbearing age in China
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Source: Produced by the author. Data calculated from National Survey on Population and 

Reproductive Health in 1997, National Survey on Family Planning and Reproductive Health in 

2001, National Urban-Rural Resident Fertility Desire Survey in 2002, National Survey on 

Population and Family Planning in 2006, National Social Conditions and Public Opinion Polls on 

Fertility Desire in 2007. 

 

Figure 2  The Gap between Fertility Desire and Childbearing Behavior
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Source: Produced by the author. TFR data came from <China Population Statistics Yearbook> 

(1993 ~ 2006), <China Population and Employment Statistics Yearbook> (2007 ~ 2009), 2000 

National Census, and 2005 National 1% Population Sample Survey. Desired TFR data calculated 

from National Survey on Population and Reproductive Health in 1997, National Survey on Family 

Planning and Reproductive Health in 2001, National Urban-Rural Resident Fertility Desire Survey 

in 2002, National Survey on Population and Family Planning in 2006, and National Social 

Conditions and Public Opinion Polls on Fertility Desire in 2007. 
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