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Abstract: With a declining demographic trend nowadays, China is facing a critical challenge 

in pursuing economic growth. Previous literature has discussed that housing pressure and 

individual income are the main factors influencing fertility choices in contemporary society. 

However, very few have focused on how housing markets and income influence fertility be-

haviors under the specific situation that China faces. In this study, by conducting fixed-effect 

models, I use datasets from the CGSS survey and the NBS to investigate how housing prices 

and personal income affect birth preference in China. Results show that wealthier individuals 

prefer fewer children, and that people are less willing to have children when local housing 

prices become higher.  Regional models show that the correlation between housing prices and 

birth preference is higher in cities where housing prices are high. Models based on gender 

differences show that females tend to be more focused on income, while males are more 

responsive to housing prices. Also, quadratic analysis shows that there is a U-shaped rela-

tionship between income and birth preference, which shows a decreasing trend until income 

is about 280,000 RMB (43,800 USD). 

Keywords: Birth Preference, Housing Prices, Income, China. 

1. Introduction 

The aging population and low fertility rates have been an increasingly severe social problem and 

hinder economic growth in numerous advanced industrial countries such as Germany, Finland, Japan, 

and Italy. In China, one of the world's largest developing and the most populous country, the lack of 

labor forces is particularly urgent and hard to resolve [1]. The pressing issue of low fertility rates in 

China has already urged policymakers and politicians to raise their awareness of this problem. After 

replacing the one-child policy with the two-child policy in 2016 and then with the tree-child policy 

in 2021, the birth rates in China still remain subdued (Figure 1). The low fertility rates are directly 

related to the aging population in China [2]. This trend contributes to declining demographic divi-

dends, on which China's development in the 20th century relies [3]. Thus, investigating the potential 

causes of declining fertility rates in China in the 21st century is a crucial task waiting to be overcome 

to assist the policy-making process, so that policymakers and politicians could bolster the economic 

condition in China again. 

Numerous literature has investigated how housing prices and income would affect fertility behav-

iors. Notwithstanding, little is done to the specific condition in the 21st century China, which has 

exorbitant housing prices and unbalanced income in many regions. This paper, however, not only 
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examines how fertility willingness is influenced by housing prices and income but also shows differ-

ences across regions and genders, enabling policymakers to implement more precise policies on spe-

cific people groups to rise the fertility rates in China.  

In this paper, I examine how housing prices and income, both of which account for the individual 

financial condition, affect people's willingness of giving birth in China. I combine multiple years of 

cross-sectional data from CGSS for one dependent variable housing prices, the independent variable 

birth preference, and other controlled variables that could exert great influence on fertility behaviors. 

Also, I retrieve data from NBS for other independent housing prices across provinces. 

Using fixed effects models, I show that the relationship between housing prices and birth prefer-

ence is highly dependent on different regions. The Eastern region, where housing prices are higher 

than other regions, shows a significant negative relationship between housing prices and birth pref-

erence, whereas other regions do not have an apparent correlation between these two variables.  In 

any region, income is also negatively related to birth preference, but the correlation significance var-

ies across regions, which is also the most significant in the eastern region. The subset data analysis 

shows that females are generally more concerned with income but less concerned with housing prices, 

which may be an important gender difference that policymakers should consider when encouraging 

families to give more births. To address the concern of a nonlinear relationship between variables, 

quadratic analysis shows that there is a strong U-shape relationship between income and birth pref-

erence. Individuals with an annual income of approximately 280,000 RMB (43,800 USD) tend to 

give the fewest births. 

2. Literature Review 

A growing literature has examined the relationship between housing markets and fertility behaviors 

under various contexts. There are mutual influences between housing markets and population change 

[4]. That is, housing markets are influenced by population change, and housing market conditions 

also influence population change. 

The influence of housing prices on fertility behaviors is particularly complex. On the one hand, 

high housing prices discourage the formation of families, resulting in delayed births and low fertility 

rates [5,6,7,8]. Using data from Census in the Czech Republish after 1989, Kostelechy Vobechá et al 

(2009) find that women in those districts with affordable housing markets would have their children 

 

Figure 1:  Chinese Fertility Rate From 1950 to 2020 and Estimated Fertility Rate from 2020 to 

2100, via United Nations. (https: // population. un. org/ wpp/) 
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sooner, while districts with lower affordability in housing markets cause women to delay their chil-

dren's birth [5,8]. Likewise, a lower total fertility rate was also found in areas where local housing 

prices are high compared to the local salary level. Using the US data, Clark also finds that the effect 

of being in an expensive housing market is a delay of first births by 3 to 4 years, notwithstanding the 

change in completed fertility is not found with enough evidence [6]. Based on evidence from annual 

time series data in Australia, Li reinforces this relationship, meanwhile pointing out that the negative 

relationship between fertility rates and housing prices tends to be more notably observed in the early 

30s [5]. 

On the other hand, a boost in housing prices increases family wealth among homeowners, which 

upraises the incentive for them to give birth. Li indicates that housing price inflation causes housing 

wealth growth for homeowners, while an increase in housing price burden aggravates the burden on 

renters [5]. As a result, the inflationary housing market increases the fertility rate among homeowners 

while decreasing the fertility intention of renters. Lovenheim and Mumford, based on the Panel Study 

of Income Dynamics from 1985 to 2007, show that an additional $100,000 in housing wealth will 

lead to 16% to 18% increment in the likelihood of having a youngster [9]. Using renters as the control 

group, macro-data from Taiwan also presents that homeownership has positive effects on how many 

children a family will have and a negative effect on the female's first birth age [10]. 

Contrary to the influence of the housing market on fertility behaviors, Levin, Montagnoli, and 

Wright, through a comparison of Scotland and England and using a difference-in-differences meth-

odology, examine the positive effect of housing prices exerted by population growth [11]. By using 

OECD country data, Malmberg (2012) also shows that the declining fertility induces the demograph-

ical housing market pressure. 

Apart from housing prices, many pieces of literature have also tried to investigate the relationship 

between income and fertility behavior, which is also elusive [12]. Simon points out that the reason 

why cross-section evidence and time-series direction yield a different direction of the impact of in-

come on fertility is that the "lagged effects of income" and "systematic changes in taste for children" 

contribute to the negative relationship between income and fertility rate [13]. Lindo explores that 

there is a positive causal link between family income and fertility rate with a negative shock on family 

income [14]. The relationship between income and fertility rate varies across different regions in 

China, the context I study in this paper. To be specific, rural income is negatively correlated with 

income, whereas urban income is positively correlated with income [15]. This result indicates that 

children are inferior goods in rural areas but normal goods in urban areas. Nonetheless, this paper 

published in 1983 may be outdated to examine the current condition in China. 

With that being said, the demographic behavior of individuals is associated with many factors 

other than housing prices and income, which could lead to contradictory conclusions to the afore-

mentioned theories. Biological conditions (e.g., age and health), cultural values (e.g., religions and 

moral values), and socioeconomic factors (e.g., education, unemployment) also exert a considerable 

influence on fertility behaviors, creating potential endogeneities when examining the correlation be-

tween housing markets and fertility rates. For example, using Panel Study of Income Dynamics in 

the 1970s, Henretta finds that higher housing prices result in consumption behaviors rather than work 

or fertility behaviors and that higher costs of houses deter the purchase of houses, leading families to 

rent continuously [16]. Family relocation behaviors also play a significant role in the relationship 

between housing markets and fertility behaviors. Li and Shin state that when households have moved 

recently, their fertility rates tend to be more negatively correlated with the unit price of living space 

[8]. 

Based on the literature discussed above, it is indisputable that both housing prices and income 

affect fertility behaviors in several directions and ways, which may be particular in specific regions. 

However, cross-sectional data, which would induce sizable bias due to differences between regions, 
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is implausible to predict future trends compared to panel data. When doing research with cross-sec-

tional data, it is important to control other main factors that would influence the results. 

In China, many people have observed that people generally tend to give few births because of the 

exorbitant housing prices, and that wealthier people often have fewer children. Research based on 

Chinese Household Finance Survey from 2013 to 2017 shows that when there is a 1 percent increase 

in housing prices, there is an approximately 0.94 percent decrease in the probability of having a child 

[17]. It is also acknowledged that higher income will result in lower births in China [18,19]. This 

paper aims at investigating a potential correlation between individual financial conditions and will-

ingness of giving birth specifically in China. 

3. Data 

In this study, I use datasets from the Chinese General Social Survey and National Bureau of Statistics, 

and the final dataset contains 342238 observations. The Chinese General Social Survey (CGSS) is 

conducted nationally and continuously since 2003, intending to provide systematic data to explore 

pressing social problems in China. The multiple years of CGSS surveys used in this paper cover all 

provincial units in mainland China except for Tibet and Xinjiang. Numerous scholars have studied 

various social topics based on CGSS, which plays an important role in the policymaking process and 

sociological international comparison [20,21,22]. I select surveys from 2012, 2013, 2015, 2017, and 

2018, as these surveys have questions that can derive the dependent variable, birth preference, in our 

study.  Hence, the CGSS is suitable for this study for its vast quality of data and questions. In addition, 

I use the NBS mainly for one of our explanatory variables housing prices released by the National 

Bureau of Statistics of China (NBS). 

The dependent variable, birth preference, is retrieved from CGSS. The birth preference is a nu-

meric discrete variable that ranges from 0-10, where the number 0-10 represents the number of chil-

dren the subject is willing to have in the year of being asked. For example, 0 means the subject has 

no preference for giving birth, whereas 3 means the subject wants to have three children in that year. 

Figure 2 shows the distribution of the birth preference variable. 

Our two main explanatory variables are housing prices and income, both of which demonstrate a 

considerable influence on fertility behaviors of families [23,24]. 

For Chinese housing prices, I search the annual database from the NBS. I extract data on the av-

erage selling price of commercial residential buildings in provinces included in the CGSS from the 

2018, 2017, 2015, 2013, and 2012 databases. After retrieving the data, I establish a dataset and orga-

nized data on the average selling price of the commercialized building by year and province. 
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Income data are from the CGSS database, which is coded in a continuous manner. CGSS measures 

it by asking the individual total revenue in the former year. It shows that the median income is 15,000 

Chinese Yuan (2,361 USD) across all years I study. 

Figure 3 shows the mean of per capita disposable income and median of per capita disposable 

income in China from 2012 to 2020, retrieved from NBS. 

I take logarithm of the annual income of subjects of CGSS studies in years I select. 

Figure 4 shows a histogram display of the distribution of logged income. 

 

Figure 2: Birth Preference. 

 

Figure 3: Disposable Income per capita in China, via National Statistical Bureau.(http: // www. 

stats. gov. cn/ english/ Statisticaldata/ AnnualData/) 

 

Figure 4: Annual Income of Subjects from CGSS Studies After Taking Logarithm. 
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Age, education levels, and gender are also retrieved from CGSS as covariates. These sociological 

and economic features may also influence the decision of giving birth [25,26,27]. Age is a numeric 

discrete variable ranging from 17 to 118 calculated by subtracting the birth from the year of conduct-

ing the research, which represents the chronological age of subjects. In the sample of our study, the 

mean age is 48.76, and the median age is 48. Education level is a categorical variable. In CGSS, 

education level is divided to 14 categories (1 = non-educated, 2 = private school, 3 = elementary 

school, 4 = junior high school, 5 = vocational high school, 6 = normal high school', 7 = technical 

secondary school, 8 = vocational school, 9 = junior adult college education, 10 = junior normal col-

lege education, 11 = undergraduate adult education, 12 = undergraduate normal education, 13 = grad-

uate or above). I encode the education levels greater than or equal to 9 (junior adult college education) 

as high level of education, represented by 1, and education levels less than 9 is represented by 0. The 

data shows that 55,336 (about 16.17%) subjects have high education levels. Gender is a categorical 

variable represented by 0 or 1, where 0 denotes male and 1 denotes female. Of the 342,238 subjects, 

172,461 subjects are male, while 169,777 subjects are female. 

4. Models and Results 

Firstly, I use fixed effects model for all data in general. I include year- and provincial-level fixed 

effects to to investigate how each variable influences birth preference of each subject. The model is 

specified as follows. 
 

 𝐵𝑖𝑟𝑡ℎ𝑃𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑖(𝑗)𝑡 =  𝛽1𝐻𝑜𝑢𝑠𝑖𝑛𝑔𝑃𝑟𝑖𝑐𝑒𝑗𝑡 + 𝛽2𝐼𝑛𝑐𝑜𝑚𝑒𝑖(𝑗)𝑡 + 𝛿𝑋𝑖(𝑗)𝑡 + 𝜆𝑗 + 𝛾𝑡 +  𝜖𝑖(𝑗)𝑡 (1) 

  

where the dependent variables BirthPreferencei(j)t is the birth preference of respondent 𝑖 who is 

interviewed in province 𝑗 and year 𝑡; one key independent variable HousingPricejtis the average 

housing price in a specific province 𝑗 and year 𝑡; another key independent variable Incomei(j)t rep-

resents the annual income of respondent 𝑖 interviewed in province 𝑗 and year 𝑡; Xi(j)t denotes a set of 

control variables, including age, education levels, and gender of respondents; λj and γt denote prov-

ince and year fixed effect, respectively.  

I construct baseline fixed-effect models by using province and year as fixed effects. I first regress 

birth preference on logged housing price, represented as model 1. Model 2 is constructed by regress-

ing birth preference on logged income. Model 3 is constructed by regressing birth preference on birth 

logged housing price and logged income. Model 4 is constructed by regressing birth preference on 

logged housing price, logged income, age, gender, and education. 

The results displayed in Table 1 show a weak correlation between the housing prices and birth 

preference overall, but a strong negative relationship between income and birth preference, and a 

strong positive relationship between age and birth preference. Sociologists contend that the low in-

come of a family is one of the most crucial obstacles for a couple to have more children [28]. However, 

the result shows that there is a negative relationship between a person's income and the person's pref-

erence of having children. That is, the more the person's income, the smaller number of children the 

individual wants to have. Rich families would have a better sexual education, whereas people in rural 

areas do not have mature contraception and sexual health knowledge. Another possible explanation 

is that wealthier people would view having children as a liability, which leads to huge expenditure on 

children's education, healthcare, etc. By contrast, unprivileged families would treat having more chil-

dren as extra labor force, giving more births in the hope of getting rid of the poor economic condition 

of the whole family. Apart from that, the result shows that when people are older, they would want 

more children. This trend may be probably explained that older people generally are more stable and 

The 6th International Conference on Economic Management and Green Development (ICEMGD 2022) 
DOI: 10.54254/2754-1169/3/2022854

676



less pressured in modern society, so they may want to raise more children than youngsters who ex-

perience the pressured life in modern society. 

∗p < .1; ∗∗p < .05; ∗∗∗p < .01 

I then examine my model from different regions, categorizing eastern, central, western, and north-

eastern four regions based on the definition given by the NBS. The Eastern region includes Shanghai, 

Beijing, Tianjin, Hebei, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong; central region includes 

Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan; the western region includes Sichuan, Inner Mongolia, 

Guizhou, Yunnan, Shanxi, Gansu, Ningxia, Qinghai, Guangxi; northeastern region includes Liaoning, 

Jilin, Heilongjiang. 

After splitting data to four geographical regions, the result shown in Table 2 shows notable differ-

ences between the four regions. First, although there is not an evident correlation between housing 

prices and birth preference when running model for all data, the result from eastern area does show a 

strong relationship between the two variables, which does not appear in other three regions. Because 

the median and mean housing prices in eastern region are significantly higher than other regions (see 

Figure 5). In particular, this phenomenon is probably caused by the distinctively exorbitant housing 

prices in eastern region, where have more prosperous metropolises than other three regions. Respond-

ents in these areas are more likely to be influenced by the high housing prices. Second, the result 

yields a positive estimate of logged income in eastern region, which is specifically significant within 

0.01 percent level. Nonetheless, central region, western region, and northeastern region do not have 

significantly strong correlation between income and birth preference. 

Table 1. Baseline Models 

 Birth Preference 

 (1) (2) (3) (4) 

Logged Housing Price -0.136  -0.083 -0.274 

 (0.144)  (0.126) (0.140) 

Logged Income  -0.127 -0.127 -0.057 

  (0.009) (0.009) (0.006) 

Age    0.016*** 

    (0.001) 

Female    -0.022 

    (0.017) 

Education    0.031 

    (0.025) 

Province and Year FE Y Y Y Y 

N 39,417 39,417 39,417 39,398 

Adjusted R2 0.053 0.076 0.077 0.140 
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∗p < .1; ∗∗p < .05; ∗∗∗p < .01 

Moreover, I also construct fixed-effect models for females and males respectively to demonstrate 

the difference in fertility behaviors caused by gender. I divided the subjects based on gender and 

compare the difference between gender on how birth preference responds to each variable. 

I then examine the difference in fertility decisions between genders, shown in Table 3. The first 

model shows results for females, while the second model shows results for males. The result indicates 

a strong negative correlation between income and birth preference among women, whereas men are 

less responsive to the change in income. This may be probably due to the fact that women are inher-

ently more risk-averse, as proved by Charness and Gneezy in their study [29]. Raising children 

Table 2. Regional Models 

 Birth Preference 

 
Eastern Re-

gion 

Central Re-

gion 

Western Re-

gion 

Northeastern Re-

gion 

Logged Housing 

Price 
−0.147∗∗ 0.292 0.068 −1.298 

 (0.054) (0.369) (0.190) (0.490) 

Logged Income −0.055∗∗ −0.046∗∗∗ −0.058∗∗∗ −0.036∗ 
 (0.019) (0.010) (0.008) (0.012) 

Age −0.043 −0.009 0.020 −0.018 

 (0.030) (0.014) (0.020) (0.069) 

Female 0.013∗∗∗ 0.019∗∗∗ 0.018∗∗∗ 0.019∗∗ 
 (0.001) (0.001) (0.001) (0.002) 

Education 0.010 −0.043 0.011 0.114 

 (0.035) (0.035) (0.035) (0.049) 

Province and 

Year FE 
Y Y Y Y 

N 16,093 8,331 8,291 5,825 

Adjusted R2 0.104 0.160 0.151 0.099 
 

 

Figure 5: Housing Prices in Each Region. 
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usually means more expenditures and higher risks for the whole family. The more income women 

have, the less they want to take the risk to give up their current living standard. Additionally, males 

tend to be more responsive than females to changes in housing prices. The gender difference shows 

that women are more focused on income, while men are more focused on housing prices when con-

sidering giving birth. 

∗p < .1; ∗∗p < .05; ∗∗∗p < .01 

To further investigate the non-linear relationship between explanatory variables and birth prefer-

ence, I construct quadratic regression shown in Table 4. The result indicates a significant quadratic 

relationship between birth preference and income. Specifically, birth preference first decreases as 

income increases and then increases as income increases. Based on the coefficient of quadratic term 

and linear term in the model, the income that results in the minimum birth preference is approximately 

280,000 RMB (43,800 USD). That is, respondents who have an annual income of 280,000 RMB give 

the fewest births. This figure is considerably higher than the average income in China. In other words, 

only a few citizens in China will give more births even when they earn more money. The quadratic 

analysis provides a plausible explanation of why the Chinese negatively respond to an increase in 

income when giving birth. 

Table 3. Models Based on Gender Difference 

 Birth Preference 

 Female Male 

Logged Housing Price -0.131 -0.378** 

 (0.155) (0.154) 

Logged Income -0.077*** -0.037*** 

 (0/009) (0.008) 

Age 0.019*** 0.014*** 

 (0.001) (0.001) 

Education 0.083** 0.0003 

 (0.030) (0.027) 

Province and Year FE Y Y 

N 18,855 20,543 

Adjusted R2 0.175 0.114 
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∗p < .1; ∗∗p < .05; ∗∗∗p < .01 

5. Conclusion 

This paper, based on data from CGSS and NBS reveals three key findings. Firstly, I find that wealthier 

individuals tend to have fewer children. This trend also occurs around the globe, especially in more 

developed countries. Secondly, a regional difference occurs in the relationship between housing 

prices and birth preference. The Eastern region, where housing prices are noticeably higher than other 

regions, shows the most positive and significant relationship between housing prices and birth pref-

erence. Thirdly, females respond to income more than housing prices in terms of influence on their 

birth preference, while males are just the opposite. It indicates that gender difference plays a role in 

how people's birth willingness would be influenced by their financial conditions. Finally, the U-shape 

relationship between income and birth preference resulting from the quadratic analysis shows that 

individuals with an annual income of approximately 280,000 RMB (43,800 USD) are least willing to 

give birth. 

The results of this study have several policy implications. Because higher income leads to lower 

expectations of the number of kids, the Chinese government may incentivize relatively wealthy fam-

ilies to raise more children by reducing education costs, giving extra subsidies, or cutting taxes. For 

regions such as Beijing and Shanghai, where housing prices are exorbitantly high, cooling the over-

heated property market seems to be a necessary tool in order to reverse the declining fertility rates. 

Also, the gender difference implies that the government should target different groups of people when 

disseminating childbirth knowledge and encouraging more births in the public. By considering the 

results from this paper, the Chinese government, or other countries with similar economic conditions 

to China, can develop more efficient policies to encourage population growth and adjust the aging 

population structure. 

Table 4. Quadratic Analysis Models 

 Birth Preference 

 (1) (2) (3) (4) 

Square of Logged Hous-

ing Price 
0.025  0.042 0.007 

 (0.039)  (0.042) (0.034) 

Logged Housing Price −0.630  −0.966 −0.438 

    (0.708) 

Square of Logged In-

come 
 0.020*** 0.020*** 0.020*** 

Logged Income  (0.003) (0.003) (0.003) 

  −0.502** −0.502** −0.432*** 

    (0.063) 

Age    0.016*** 

Female    −0.018 

Education    −0.00003 

Province and Year FE Y Y Y Y 

N 39,417 39,674 39,417 39,398 

Adjusted R2 0.053 0.079 0.079 0.142 
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