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Introduction 

In 2016, the Chinese government predicted that the abolition of one-child policy would “add 

an estimated 3 million babies annually in the next five years”, so the number of newborns 

would be 21 million each year (People’s Daily Online, 2016). The prediction failed 

miserably.  

 

(Source: Global Times, 2019; Xinhua News Agency, 2017) 

Figure 1 

As shown above, the surge in the number of newborns only occurred in 2016; even in that 

year, the surge was far smaller than predicted. Why?  

We find an explanation offered by Jushishuo, a user of a Chinese online forum, particularly 

interesting. Jushishuo (2018) argues that the most important factor behind the lacklustre surge 

is geographically uneven development of cities, which we define as spatial inequality in this 

article. His evidence is that provinces with more evenly developed cities, such as Shandong 

and Fujian Province, had seen greater growth in crude birth rates than the country as a whole 

by 2017.  



 

 (Source: National Bureau of Statistics of China) 

Figure 2 

Yet his evidence is insufficient to validate his argument. Firstly, as commented by another 

user (Dengbojun, 2018), Jushishuo might have cherry-picked provinces whose data 

corroborate his argument. Secondly, Jushishuo does not have any controls, such as the 

number of women of childbearing age and women’s education.  

The aim of this research is to confirm whether there is a negative correlation between spatial 

inequality within a province and fertility of that province in China, controlling for usual 

determinants. Using data from 2000, 2005 and 2010, our results suggest that such a 

correlation does not exist. 

The article is organized as follows. We start with a literature review as to why there might be 

a correlation between spatial inequality and fertility. Then we introduce our methodology and 

data. We conclude with results and discussion.  



Theoretical background 

If there was a negative correlation between spatial inequality within a province and fertility of 

that province in China, as claimed by Jushishuo (2018), why would that be the case?  

One possibility is that discrepancy in prosperity results in migration, which then reduces 

fertility: “Migratory movements exist only because people perceive some places to be more 

attractive than others.” (Castro, 2007). Indeed, past literature suggests that rural-to-urban 

migration results in a decrease in fertility.  

Using China’s 1990 Census, You & Poston (2004) argue that rural-to-urban migrants have 

lower total fertility rates (TFR) compared to non-migrants in their hometowns, after 

controlling for ethnicity, occupation and education. This phenomenon is possibly due to 

disruption caused by migration, e.g. separation from family and higher level of stress (known 

as the disruption hypothesis). Similar results are found by Chen & Wu (2006) and Hao 

(2015).  

Therefore, a possible cause of a negative correlation between spatial inequality and fertility is 

an increase in within-province migration towards richer areas. 

Does inequality itself have an impact on fertility, independent of migration? Repetto (1978) 

argues that if income affects fertility in a non-linear way, then income distribution also has an 

impact on fertility, as poor and rich households will react differently when they have more 

income. However, there is no consensus as to whether income inequality has a positive or 

negative association with fertility (Chen, 2010; Wright, 1988). In a recent study about 

mainland China, Chen (2010) argues that there is a negative correlation between them.  

Hence another possible reason: if spatial inequality is negatively correlated with fertility, it 

might be due to higher income inequality.  



Empirical Strategy 

A primary question is how to measure spatial inequality. We decide to use the standard 

deviation of prefectural-level real GDP per capita within a province as the measure of spatial 

inequality of a province, where a greater standard deviation suggests a higher level of spatial 

inequality.  

The prime advantage of GDP per capita is its availability; in comparison, data on average 

disposable income on the prefectural level is incomplete. Yet our measure is not perfect. 

Firstly, it does not capture the income households really receive. Secondly, and perhaps most 

importantly, our measure cannot reflect spatial inequality on the county level (i.e. within a 

prefecture), and it is possible that spatial inequality across prefectures differs from that across 

counties. Sadly, data collection for counties requires dramatically more effort that is not 

viable for this research.  

Nevertheless, a low prefectural spatial inequality suggests that income and production are 

more evenly distributed among major cities of a province, and we believe that it is able to 

capture the impact of spatial inequality sufficiently. As stated earlier, a major channel 

through which negative correlation between spatial inequality and fertility might occur is 

migration. The impact of inter-county migration on fertility should be considerably smaller 

compared to inter-prefecture migration, given the smaller size of a county.  

Another problem regarding measurement is that our measure for within-province migration is 

the proportion of population whose hukou is in a prefecture that is not his or her current place 

of residence, but within-province migration may induce a change in hukou. This is the best 

we can achieve without using individual-level survey.  

 

 



Our dependent variable is TFR. In general, it is calculated as  

TFR =
1

N
∑

number of live births by women in age group i

number of women in age group i

𝑁

𝑖

 

and can be interpreted as the number of children a woman will give birth to over her life 

given the current age-specific fertility rates (UN, 2003). Notice that the number of women in 

specific age groups are incorporated in TFR, so it is not additionally controlled in our model. 

In terms of model selection, this research is based on a fixed effect model. From the linear 

model 

𝑇𝐹𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐺𝐷𝑃𝑝𝑐_𝑠𝑑𝑖𝑡 + 𝜎𝑇𝑋 + 𝛿𝑇𝑌𝑒𝑎𝑟 + 𝑎𝑖 + 𝑢𝑖𝑡 

 

we obtain within estimators 

𝑇𝐹𝑅𝑖𝑡
̈ = 𝛽1𝐺𝐷𝑃𝑝𝑐_𝑠𝑑𝑖𝑡

̈ + 𝜎𝑇�̈� + 𝛿𝑇𝑌𝑒𝑎𝑟̈ + 𝑢𝑖𝑡̈  

where subscript i is province, subscript t is year, 𝐺𝐷𝑃𝑝𝑐_𝑠𝑑 is our measure of spatial 

inequality, 𝑋 is a set of control covariates that may also affect TFR identified from past 

literature (see Pan & Xu, 2012; Yong, 2010), 𝑌𝑒𝑎𝑟 is a set of year dummies to control for 

time fixed effect, 𝑎 is the province fixed effect and 𝑢 is the time-variant error.  

The pooled OLS model is not adopted since province-specific culture, which is likely to be 

time-invariant, may affect fertility; the F test for province fixed effect produces a p-value of 

zero. The random effect model is not chosen since province-specific culture is likely to be 

correlated with other characteristics of a province; the Hausman test produces a p-value less 

than 1%.2 

                                                           
2 Results of the F and Hausman test can be provided on request. 



 

 

Variable Description 

total fertility rate total fertility rate of a province 

s.d. of GDP p.c. standard deviation of real GDP per capita of prefectures of a 

province 

GDP p.c. real GDP per capita of prefectures of a province 

rural population population in rural areas as a proportion of total population of a 

province 

Han population  Han population as a proportion of total population of a province 

women educated the number of women who have received high-school education 

as a proportion of total female population (above age 6) of a 

province 

women employed the number of women in employment as a proportion of total 

female population (above age 16) of a province 

women married the number of women married as a proportion of total female 

population (above age 15) of a province 

within province 

migration 

population whose hukou is in the same province but not the 

prefecture of current residence as a proportion of total 

population of a province 

Gini coefficient Gini coefficient of a province 

 

Table 1  

Variable descriptions 

 

Data 

Since individual-level data lack key variables, this research is based on aggregate-level data 

reported by the Chinese government. For instance, region-specific data from China Family 

Panel Survey (CFPS) are difficult to obtain, and Chinese General Social Survey (CGSS) 

provides limited data on fertility. 

Data covering 27 provincial-level districts in mainland China in 2000, 2005 and 2010 are 

collected. Municipalities are excluded since they are too small for measurement of spatial 

inequality.  

Provincial-level data on TFR, the proportion of women in employment, the proportion of 

women with high school education, the proportion of Han population, the proportion of rural 



population and within-province migration are obtained from the Population Census in 2000 

and 2010 and the 1% National Population Sample Survey in 2005. We assume that these data 

are representative. 

Prefectural nominal GDP per capita are obtained from CSMAR Database. Due to CSMAR’s 

limitation, data for some provinces are incomplete, in which case provincial statistical 

yearbooks are used for the whole province. Provincial nominal GDP per capita and CPI are 

obtained from China Statistical Yearbooks in 2001, 2006 and 2011. Real GDP per capita is 

then calculated using CPI.  

Estimates of provincial-level Gini coefficients between 2000 and 2010 are obtained from 

Tian (2012). Note that estimates for Jilin, Shandong, Guangxi, Hainan and Tibet are 

unavailable. 

 

 

 

 

 

 

 

 

 

 



Results 

Assuming homoscedasticity and i.i.d. in time variant error, we obtain the following results: 

 

(Note: standard errors are reported in parentheses) 

Table 2  

Impact on TFR, assuming i.i.d. of u and homoskedasticity 

Model 1 shows that, without any controls, there is actually a positive correlation between 

spatial inequality and TFR of a province, with a p-value of 2.4%. The estimate suggests that 

an increase of 10,000 yuan in the standard deviation is associated with an increase of 0.0556 

in TFR. Is this economically significant? The answer is probably normative. For instance, 



between 2010 and 2015, Zhejiang Province’s standard deviation in GDP per capita rose by 

nearly 20,000 yuan. This is estimated to be associated with a increase of about 111 children 

born by every 1,000 women, or an increase in TFR by 0.111. 

However, as we add more controls, the coefficient on spatial inequality becomes statiscally 

insignificant. Model 2 produces the lowest p-value,  0.177,  which is statiscally insignificant 

at all conventional levels.  

What if we allow for heteroscedasticity and autocorrelation? The results are shown below: 

 

(Note: robust standard errors clustered by provinces are reported in parentheses) 

Table 3 

Impact on TFR with cluster robust standard errors (CRSEs) 



Interestingly, the CRSEs are much smaller: Model 2 and 3 produce a p-value of 0.021 and 

0.023 respectively, and Model 4 produces a p-value of 0.059. Does it mean the postive 

correlation with spatial inequality and TFR is statiscally significant? This is doubtful. Notice 

that there are only 27 clusters, which may not satisfy the asymptotic justification for CRSE. 

Cameron, Gelbach, & Miller (2008) argue that, in this case, CRSEs are likely to be 

downwards biased.  

Conclusion  

In conclusion, we find that there is no negative correlation between the standard deviation of 

GDP per capita of prefectural-level districts within a province and the fertility of that 

province in China. Therefore, the results suggest that Jushishuo’s (2018) claim is likely to be 

wrong. 

But there is still some uncertainty left. Firstly, as noted earlier, our measure for inequality 

does not directly capture spatial inequality across counties. Secondly, when using CRSEs it 

seems that there is a positive correlation between spatial inequality and fertility. If this was 

the case (instead of a breakdown of CRSE’s asymptotic justification), would it be due to an 

omitted variable bias, where spatial inequality across prefectures is negatively correlated with 

that across counties, which is negatively correlated with fertility? We believe that further 

studies based on individual-level data may address this question, and CFPS may be a 

particularly useful source of data. 

Finally, the relationship between spatial inequality across provinces and fertility of China as a 

whole is not considered in this study, which may be of greater interest.  
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