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Abstract：This study examines the influence of income inequality on the declining fertility rate in 
China from the perspective of educational expenditure. We employ provincial panel data from the 
China Statistical Yearbook spanning 2011 to 2020 for empirical analysis. The findings indicate: (1) 
Income inequality exerts a significant negative effect on the fertility rate. (2) The income distribu-
tion gap significantly diminishes education expenditures; however, after introducing the interaction 
term, the impact on the fertility rate becomes significantly positive, suggesting that increased in-
come inequality enhances the positive influence of education expenditure on the fertility rate. (3) 
Considering the threshold effect of income disparity, when the income gap is relatively small, it 
positively influences the fertility rate, as evidenced by the positive interaction term. (4) This study 
selects after-school tutoring expenditure as an instrumental variable because it is correlated with 
income and its educational resources are exogenous, satisfying the conditions for two-stage least 
squares regression. Tutoring affects the income gap but does not directly influence the fertility rate, 
ensuring the validity of our results. Finally, we evaluate the effectiveness of the two-child policy 
implemented in 2016 and conclude that its impact has been limited. Therefore, we recommend that 
the Chinese government focus on reducing the financial burden of education on families to poten-
tially improve the fertility rate. 
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1. Introduction 
Low fertility is emerging as a global demographic phenomenon that attracts almost as much 

attention as aging. Extremely low or very low fertility, on the one hand, leads to a rapid decline in 
population; on the other hand, it causes a high degree of population aging. This is undoubtedly a 
demographic crisis that every country desires to avoid or solve. Since the 1970s, as more countries 
have completed their fertility transitions, fertility trends in the post-transition period have diverged. 
Some countries have maintained fertility just slightly below replacement levels, while many more 
countries have continued to decline to extremely low or even very low levels. The year 2022 marks 
a milestone in the history of China's population development. According to the National Bureau of 
Statistics, there were 9.56 million births in China in 2022, with a birth rate of 6.77 per cent. The 
death population was 10.41 million, and the mortality rate was 7.37 per cent. The total population 
was 1,411.75 million, decreasing by 850,000 compared to the end of the previous year, with a 
natural growth rate of -0.60 per cent. China has officially entered the era of negative population 
growth after the completion of the demographic transition. This is a watershed in the transformation 
of the direction of China's population development, signifying the shift from a positive population 
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growth trend that has lasted for hundreds or even thousands of years to a long-term negative popu-
lation growth. It is a major demographic event of the times and history.  

Although the rapid decline(Figure 1) in the fertility rate offered sufficient "demographic div-
idend" for China's economic growth to mitigate the adverse impact of high population growth on 
the economy, this fertility rate change pattern also led China into an aging process that was ahead 
of the stage of economic development. Most of the existing studies have conducted descriptive 
statistical analyses on how population structure and population aging affect economic growth from 
the macroeconomic level, as well as on issues such as whether income inequality plays a role in the 
decision of residents' surplus, whether the inequality of distribution affects the fertility rate of a 
country, and what long-term impact the decline of the fertility rate and population aging will have 
on the economy of a country. Few have provided a systematic solution. 

   
 
 
 
 
 
 
 
 
 

 
 

Figure.1 Future Trends in China's Population Net Decrease and Growth Rate 

Globally, the total fertility rate (TFR) exhibited a declining trend across all regions after the 
1960s. Specifically, sub-Saharan Africa, the Middle East and North Africa, South Asia, and Latin 
America and the Caribbean continue to experience ongoing declines in TFR without indications of 
reaching a nadir. In East Asia and the Pacific, while the decline has slowed, there has been no 
significant recovery in fertility rates. North America has shown short-term increases in fertility 
rates; however, this region's data is limited to Canada and the United States, which may not be fully 
representative. Conversely, Europe and Central Asia have experienced a rebound from low fertility 
rates, which has since stabilized. 

 

 

 

 

 

 

 

Figure.2  Fertility rates by region of the world 

Some literature has analyzed the long-term effect of China's decreasing fertility rate on the 
economy from the aspect of the contradiction between labor supply and labor productivity. It is 
argued that with the decline of the working-age population in terms of both relative proportion and 
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absolute number, the gap between labor supply and demand is bound to result in the increase of the 
wage rate as well as the adjustment of industrial and employment structures. During the period 
when the relationship between labor supply and demand undergoes a significant turning point, the 
rapid aging of the population and even the emergence of the "population fault" are certain to aug-
ment the burden of pensions, thereby weakening the impetus of economic growth. We hold the 
view that the "demographic fault" is sure to lead to a decrease in the proportion of labor supply in 
China over the next 20 years. This paper refers to the treatment of human capital investment and 
fertility rate decision in Dahan and Tsiddon (1998), constructs the optimal fertility rate decision 
and human capital investment model, and explores the impact of income inequality on fertility rate, 
human capital investment and labor productivity. At the same time, the provincial panel data of 
China from 2011 to 2020 are utilized to empirically test the conclusions of the theoretical part, 
thereby providing empirical support for population policy adjustment and demographic structure 
transition. 

2. Literature review and hypothesis 
Regarding the relationship between income distribution and fertility rate, existing literature 

primarily examines three key dimensions: Firstly, the impact of changes in the Gini coefficient on 
fertility rates during economic growth. The Gini coefficient, a widely recognized metric for meas-
uring income inequality ranging from zero to one, reflects the overall equality of income distribu-
tion within a society. A lower Gini coefficient signifies greater income equality and smaller income 
disparities among social groups, whereas a higher Gini coefficient indicates greater income ine-
quality and larger income gaps. Kuznets (1955) observed that income inequality follows an "in-
verted U-shaped" curve with economic development, initially increasing before decreasing. Lee's 
(1990) analysis of China's provincial data from the 1980s revealed a significant correlation between 
average income distribution and declining fertility rates. Some scholars argue that the relationship 
between the Gini coefficient and fertility rate is not linear. For instance, Repetto (1974) noted that 
in early stages of economic development, fertility rates were positively correlated with the Gini 
coefficient; however, as economies enter periods of rapid growth, the Gini coefficient continues to 
rise while fertility rates decline, leading to a negative correlation.Secondly, the literature explores 
the relationship between income distribution and fertility rates during demographic transitions. Dy-
son and Murphy (1985) posited that in the initial stage of demographic transition, rising income 
inequality correlates positively with increased fertility rates, whereas in the subsequent stage, de-
creasing income inequality correlates positively with declining fertility rates.Thirdly, studies ana-
lyze the underlying logic of fertility choices across different groups influenced by income distribu-
tion. Different groups experience varying income effects, which shape their fertility behaviors. 
Perotti (1996) suggested that differences in the relationship between income distribution and fertil-
ity rates reflect variations in opportunity costs. After analyzing macro-level data on social mobility, 
researchers (2003) found that disparities in family investments in human capital for offspring in-
fluence fertility decisions. In summary, changes in income distribution can have diverse impacts 
on fertility depending on the state and stage of social development. 

With the advancement of human society, technological progress and the accumulation of ma-
terial wealth have significantly enhanced people's quality of life. Consequently, fertility preferences 
have shifted from a focus on quantity to an emphasis on quality. Reproductive quality is determined 
by the impact of reproductive behavior on the family or individual, which is influenced by the 
balance between income and reproductive costs. When income remains constant, an increase in 
reproductive costs may reduce reproductive quality, whereas an increase in income can enhance 
reproductive quality when costs remain unchanged. Reproductive costs encompass not only direct 
expenses but also opportunity costs, including time, energy, and resources invested in raising off-
spring, as well as the effects on personal and family life. The pursuit of higher reproductive quality 
involves allocating more resources to nurture superior offspring without compromising the contin-
uous improvement of the family's or individual's quality of life. Therefore, reproductive costs are a 
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social construct that will continue to rise with societal development. As people increasingly prior-
itize reproductive quality, especially the developmental outcomes of their offspring, reproductive 
costs are likely to increase at a faster rate than other living expenses, leading to a higher proportion 
of reproductive costs in total household expenditure. For instance, more time and effort are devoted 
to child-rearing, and additional funds are allocated for better education. This trend not only reduces 
overall societal fertility willingness but also contributes to the gradual transition into a low-fertility 
society, where reproductive behavior is increasingly constrained by family income. 

Reproductive behavior is influenced by income levels. Families may find it difficult to afford 
the reproductive costs associated with their desired number of children, leading them to either aban-
don or reduce their fertility intentions. The average reproductive cost in a society often aligns with 
the average family income, meaning that the growth of reproductive costs tends to match or even 
outpace the growth of residents' income. Thus, the income that constrains reproductive behavior 
refers to relative rather than absolute income. In modern society, income disparities are prevalent. 
High-income families generally face fewer income constraints on their reproductive behavior, 
while low-income families are more constrained by income limitations. Reducing income con-
straints for low-income families can promote overall fertility rates by increasing their fertility in-
tentions, while enhancing income constraints for low-income families can lead to further reductions 
in fertility rates. On one hand, the reproductive behavior of high-income individuals increases the 
average social reproductive cost, and greater income inequality imposes stronger income con-
straints on low-income families. On the other hand, because low-income families' reproductive 
behavior is income-constrained, a higher proportion of low-income families means more families 
cannot realize their potential reproductive intentions due to financial limitations. Therefore, during 
the low-fertility stage, widening income inequality and an increasing proportion of low-income 
groups further inhibit fertility rate increases, while narrowing income inequality and decreasing 
proportions of low-income groups promote fertility rate increases.  

Based on this analysis, this paper proposes Hypothesis H1: In the low fertility stage, the equal-
ization of income distribution will reduce the proportion of low-income families and tighten the 
constraints of income on their reproductive behavior, thus inhibiting the recovery of the overall 
fertility rate. The Gini coefficient is significantly negatively correlated with the total fertility rate. 

3. Theoretical model and hypothesis 
The growth of the labor force refers to the growth of the labor force possessing certain 

knowledge, skills, and qualities. The accumulation of knowledge and the improvement of the qual-
ity of the labor force should rely on the inherent characteristics of the labor force itself, and 
knowledge and the labor force itself should not be separated. Individual workers will fully consider 
the cost and future income of educational investment, thereby choosing an optimal level of 
knowledge accumulation. Human capital investment is inherent in the individual decisions of work-
ers. In this paper, labor productivity is endogenous to the optimal human capital input, and labor 
productivity is approximately replaced by human capital investment to investigate the influence of 
income distribution inequality on fertility and labor productivity within a unified theoretical frame-
work. 

3.1 Production model 

To further elucidate the influence of income distribution inequality on labor productivity, this 
paper incorporates labor productivity into the model and considers the impact of income distribu-
tion inequality. We further hypothesize that the children of skilled laborers obtain higher income 
from skills than those of unskilled laborers. Thus, we can assume that the level of human capital 
input in each period remains unchanged, all of which are𝜃𝑤!⋅#. Moreover, the children of skilled 
laborers receive an improvement of human capital of 𝐻! units in each period. The level of human 
capital improvement that skilled children obtain from their parents is𝐻$! 𝐻! > 𝐻$!,and does not 
vary with time; 𝑌%#represents the output level of the unskilled sector, 𝑤%,#and 𝐿%,#represent the 
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wage level and labor supply of the unskilled sector respectively. Hence, the production rainfall of 
the unskilled sector can be written as follows: 

                   𝑌%⋅# = 𝑤%⋅#𝐿%⋅#                               (1) 
The production of the skilled sector requires the participation of capital and skilled labor And, 

therefore, the production function of the skill sector can be expressed as: 
                      𝑌!⋅# = 𝐴#(𝐻#'()𝐾#)𝐻#(')                     (2) 
Where, 𝑌!⋅# represents the total output of the skill department, 𝐾# and 𝐻# are respectively 

the capital input and the supply quantity of the skilled labor force of the skill department. 𝐴# stands 
for the productivity level of the skilled sector and is a function of the skilled human capital in the 
previous period. Assuming that the total human capital in each period 𝐻# is the transformation of 
the unskilled labor force in the previous period and the weighted average of the skilled labor force, 
Ht=NusHus+Ns Hs is given. Similar to the above assumption, the interest rate level is externally 
generated as r. Under the condition of perfect competition in the capital market, the interest rate 
level can be expressed as: 

𝑟 = 	 *+"⋅$
*,$

	= 𝑌-⋅#! = 𝛼𝐴#𝐾#)'(	𝑡	𝐻#(') 	= 𝛼𝐴# 	0
.$
,$
1
(')

                    (3) 

 

                 （4） 

                                        （5） 
Wages of unskilled labor and skilled labor in each period The proportion of sex income can 

be expressed by the proportion of formula (4) and formula (5)： 

                                （6） 

3.2 Consumption model 

Domestic three representative consumers through the consumption of the second phase of 
goods Raising children and keeping the next installment of the estate, getting the current utility, 

Therefore, the utility function of representative consumers in the current period can be ex-
pressed as: 

𝑈# = 𝛾 ln(𝐶#/() + 𝛽 ln(𝑁#/() + 𝛿 ln(𝐵#/()，𝛾 + 𝛽 + 𝛿 = 1         （7） 
Where, 𝐶#/( represents the consumption in the second period; 𝑁#/( represents the number 

of children raised in the next period; 𝐵#/( represents the physical heritage resources retained by 
consumers in the current period for their children in the next period; and 𝛾 𝛽 𝛿 respectively rep-
resent consumption, the number of children, and the marginal utility brought by leaving inheritance 
to consumers in the current period. It is assumed that the total income of consumers in the next 
period is 𝐼#/(, and the total income of consumers in the next period is spent on the consumption, 
child rearing and bequeathing in kind in the second period. However, different consumers have 
different investment in children's education and the return on human capital obtained by their chil-
dren. Therefore, the budget constraints of the three types of consumers in the second period can be 
written as: 
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Among them, 𝐶0,#/( represents the consumption of the third-class consumers in the second 
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represents the income level of different consumers in the second phase; 𝑤-,#/( represents the wage 
income of unskilled and skilled labor force in the second phase; 𝐵-,#/(represents the physical in-
heritance of different skilled workers to the next generation; 𝐻1,#/( represents the human capital 
investment of children by different skilled workers in the last period; 𝜑 represents the proportion 
of child-rearing expenditure. Under the conditions of budget constraints (8) and (9), the maximizing 
utility function (7) can be used to construct the Lagrangian function. 

 
（10） 

By calculating the first derivative of consumption, labor supply and legacy in kind on both 
sides of equation (10), the consumption level, labor supply and legacy in kind of the three types of 
consumers in the next period can be obtained as follows: 

𝐶!,#/( = 𝛾𝐼!,#/(, 𝑁!,#/( =
2

3.",$&'4",$&'
𝐼!,#/(, 𝐵!,#/( = 𝛿𝐼!,#/(             （11） 

𝐶$!,#/( = 𝛾𝐼$!,#/(, 𝑁$!,#/( =
2

3.(",$&'4",$&'
𝐼$!,#/(, 𝐵$!,#/( = 𝛿𝐼$!,#/(       （12） 

𝐶$,#/( = 𝛾𝐼$,#/(, 𝑁$,#/( =
2

34(,$&'
𝐼$,#/(, 𝐵$,#/( = 𝛿𝐼$,#/(               （13） 

It is assumed that parents divide in-kind bequests equally among each child, while Each child's 
bequest is simply a function of the second period's bequest： 

        05
6
1
#
≡ 𝑏# = 073

2
1𝑤0,#𝑖 = 𝑢, 𝑠	                            （14） 

Individuals are assumed to live for two periods in the life cycle, period I. At the end of the 
period, individuals receive bequests from their parents, and individuals in the current period decide 
whether to advance or not. By investing in human capital, individuals acquire E amount of human 
resources during their life.Capital is then put to work as a skilled labor force at the end of the first 
period,When income is	𝑤! and individuals do not invest in human capital, at the end of the first 
period Remains an unskilled worker; Human capital of skilled workers to their children Investment 
is always greater than unskilled labor, while human capital investment is assumed Entry is a fixed 
share of skill wages, that is, 𝐻# = 𝜃𝑤!⋅#, in the first period.At the end, individuals who choose 
human capital investment need to pay for it.Enter the cost of education, while the cost of education 
is higher for low-income unskilled workers.The mover needs to borrow money from the bank to 
pay for education, so it may be low income.The interest rate of borrowing from the bank is i, which 
is higher than the exogenously given capital margin.The yield is r. Then, the income level of the 
second period consumer will appear.Here are three situations: 

                     (15) 

         (16) 

          (17) 

3.3 education expenditure model 

The second period income levels of the three different types of consumers are substituted into 
the effect.With function (7), the indirect effect of various consumers in the second period can be 
obtained.Level of use: 
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（20） 
Of which， 𝜀$,#/( = 𝛾 ln(𝛾) + 𝛽 ln(𝛽) + 𝛿 ln(𝛿) − 𝛽 lnG𝜑𝑤$,#/(H ;  𝜀$!,#/( = 𝛾 ln(𝛾) +

𝛽 ln(𝛽) + 𝛿 ln(𝛿) − 𝛽 lnG𝜑𝐻$!,#𝑤!,#/(H ;	𝜀!,#/( = 𝛾 ln(𝛾) + 𝛽 ln(𝛽) + 𝛿 ln(𝛿) −
𝛽 lnG𝜑𝐻!,#/(𝑤!,#/(H.  

Substituting Equations (15) to (17) into the utility function (7), three can be obtained.The 
indirect utility functions of different consumers are as follows: 

 

 

 
Of which 𝜀 = 𝛾 ln(𝛾) + 𝛽 ln(𝛽) + 𝛿 ln(𝛿), Therefore, skilled workers will always invest in 

education to enhance human capital, rather than.The condition for skilled labor to invest in human 
capital is when Equation (19) is large In Equation (18), the input in education of unskilled labor 
can be defined 
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 Equation (17) can be used to obtain the relationship between the current residents and the 
next generation in the steady state.The critical condition of children's human capital input is: 

(22) 
Given the case of β=0 in Equation (18), it can be obtained that exogenous factors are consid-

ered.Under the fertility rate decision, income distribution inequality and human capital investment 
Relationship: 

            (23) 
Further define the inequality of income distribution at the steady state as domestically 

high.The ratio of the income gap between low-skilled labor, namely ,.It can be seen 
from Equation (23): 
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decline in the fertility rate, namely |i-r| the smaller, *8
*INE

 the larger. We argue that income is une-

qually distributed.The intensification will stimulate low-skilled workers to achieve high future after 
receiving education.The expectation of skill wages, in turn, will increase the amount of human 
capital input, thus.Raising domestic labor productivity levels; Human capital investment will in-
crease the burden of low-income families, which will enhance the positive promotion effect of 
income inequality on labor productivity to a certain extent. Therefore, we put forward the following 
propositions: 

Hypothesis 2: Inequality in income distribution will dampen household expenditure on edu-
cation and thus fertility. 

3.4 Fertility decision model 

The number of family planning for the three types of children in the current period can be 
written as follows: The first type of workers, who are unskilled labor in the current period, are still 
unskilled workers without human capital investment in the second period: 

𝑁$,# =
𝛽

𝜑𝑤$,#
𝐼$,# 

= 2
3=(,$

S𝑤$,#'( 01 +
73
2
1 (1 + 𝑟) + 𝑤$,#T =

2
3
N=(,$)'
=(,$

01 + 73
2
1 (1 + 𝑟) + 1Q    (25) 

The second type of laborer -the current period is skilled labor, the second period investment 
in human capital is still skilled labor: 

       
               = 2

3
N=",$)'
=",$

073
2
− 𝜃1 (1 + 𝑟) + 𝐻!,#Q                    (26) 

The third type of laborer -unskilled labor in the current period, second invest in human capital 
to become skilled workers: 

 

                                  (27) 
As can be seen from Equations (25) to (27), there is no skill transition .The number of births 

of workers and unskilled and skilled workers in the previous and current periods.The ratio of in-
come is relevant because the level of wage income in the previous period determines.The amount 
of human capital input in the current period is determined. Ignoring the time subscript.We can 
conclude that the inequality of income distribution in the steady state affects the three types of 
labor.The effects of fertility are respectively. 

                               (28) 

                          (29) 

                      (30) 
From the number of births of the three types of workers in the steady state expressed in Equa-

tions (28), (29) and (30), the inequality of income distribution only has an impact on the number of 
births of the unskilled labor in the early stage to the skilled labor in the current period, while the 
total number of births of skilled workers can be written as: 
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Where, 𝑁!>represents the number of children of skilled workers in the steady state. Substitut-
ing the definition of income distribution inequality into Equation (31) and taking the first-order 
partial derivative of Equation (24), we can obtain: 
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As can be seen from equation (32), income gap will reduce fertility rate. We believe that rising 
inequality in income distribution has two effects on fertility. First, the income gap is too large, and 
low-income families who are unwilling to accept education and human capital investment will 
choose to reduce their fertility to obtain higher family income in the future, and thus the fertility 
rate will decline. Second, after income distribution inequality intensifies, low-income families will-
ing to accept human capital investment will also reduce the number of children to control family 
expenditure. Therefore, the intensification of income distribution inequality has a inhibitory effect 
on the overall fertility level of the society. Therefore, we put forward the following proposition: 

Hypothesis 3: Increasing inequality of income distribution will produce threshold effect. 
When the income distribution gap is small, families spend less on education, which has no obvious 
negative inhibitory effect on fertility. However, with the widening of income gap, families spend 
more on education, which has a strong inhibitory effect on fertility. 

4. Measurement method and data description 

4.1 Model specification and descriptive statistics  
In order to test the impact of Gini coefficient and education expenditure on fertility rate（fig 

3） and their interaction effect, this paper constructs the following measurement model.This study 
utilizes the China Statistical Yearbook database, which encompasses valid data from all provinces, 
autonomous regions, and municipalities directly under the Central Government for the period of 
2011 to 2020. It shows that Hypothesis 1 is valid. 

 

Figure.3 Gini coefficient and fertility rate 

 

Figure.4 Gini coefficient and Education expenditure 
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Figure 4 shows that the widening income gap has a negative impact on education expenditure, 
and as the income gap widens, education expenditure declines. It shows that Hypothesis 2 is valid. 

Among them, Table 1 shows the descriptive statistics, including the main explained variable, 
the Fertility Rate and the explanatory variable, Fertility usually refers to the average number of 
children born to women in a given age group over a given period of time. In the China Statistical 
Yearbook, Fertility can be measured by the Total Fertility Rate (TFR), which indicates the total 
number of children a woman is expected to have during her childbearing years. The natural growth 
rate is the ratio of the difference between the number of births and deaths in a given period to the 
average population in that period. According to the China Statistical Yearbook 2024, China's nat-
ural population growth rate in 2023 is -1.48 per thousand, indicating that China's population has 
experienced negative growth, that is, the number of deaths has exceeded the number of births. Gini 
coefficient is an important index used to investigate the difference of income distribution among 
residents in the world.GDP（gdp per capita），primary industry （Proportion of added value of 
primary industry）,financial industry （Proportion of added value of financial industry）Proportion 
of opening up（Ratio of imports and exports to gdp）Advances in technology（Logarithm of the 
number of patent applications）Unemployment rate、Edu（Logarithm of education expenditure）、
Productivity（Productivity of labor）. The missing data is interpolated linearly. 

China implemented the universal two-child policy in 2016, and since this paper uses the data 
from 2011 to 2020, in order to exclude the impact of the fertility policy on the regression results, 
this paper adds the year control effect in the model setting. Therefore, this paper establishes a two-
way fixed effect model of province and time to investigate the impact of income gap on fertility 
intention. Productivity in the model represents labor productivity. Previous studies on labor produc-
tivity mostly used per capita GDP or per capita GDP of full-time employees (Hein and Tarassow, 
2010; Paniagua et al., 2011), but GDP per capita cannot reflect the full picture of labor productivity, 
so some people use the total factor productivity indicator to replace labor production.Rate (Bussiere 
et al., 2005). So this study adopts total factor productivity. 

We use Equation (33) to test Hypothesis 1, Where 𝐵𝑖𝑟𝑡ℎ0#represents Fertility Rate and 𝒈𝒊𝒏𝒊 
represents inequality in income distribution. 𝐼𝐶0?# represents other control variables, and 𝜇? and 
𝜈# represent fixed and time effects, respectively. 

  𝐹𝑒𝑟𝑡𝑖𝑙𝑖𝑡𝑦	𝑅𝑎𝑡𝑒0# = 𝛼 + 𝛽𝑔𝑖𝑛𝑖 + 𝛾∑𝐼𝐶0?# + 𝜇? + 𝜈# + 𝜀?#         (33) 
Equation (34) is used to test Hypothesis 2: 
𝐹𝑒𝑟𝑡𝑖𝑙𝑖𝑡𝑦	𝑅𝑎𝑡𝑒0# = 𝛼 + 𝛽(𝐸𝑑𝑢G𝑔𝑖𝑛𝑖𝑝?# < 𝑔𝑖𝑛𝑖𝑝@H + 𝛽A𝐸𝑑𝑢(𝑈𝑔𝑖𝑛𝑖𝑝?# > 𝑔𝑖𝑛𝑖𝑝@) +

𝛾∑𝐼𝐶0?# + 𝜇? + 𝜈# + 𝜀?#                                                  (34) 
 

 

 

 

 

 

 

4.2 Basic regression analysis 

Unit root test. In order to avoid spurious regression, it is first necessary to conduct panel unit 
root tests on the data to test the stationarity of the variables.An empirical test of the impact of 
inequality in income distribution on fertility. The empirical results in Table 2 show that under the 
panel unit root test, all series do not have unit root and are stationary variables because.Therefore, 
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we directly conduct regression test after taking log values of each variable. The results show that 
the urban-rural income gap has a negative inhibitory impact on the fertility rate, which is significant 
at the 99% confidence level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Table 3 introduces the interaction term, which is the interaction term of logarithm of urban-
rural income gap and education expenditure. First, the coefficient is significant. At 99% confidence 
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level, the impact of urban-rural income gap on fertility is still significant, and the coefficient de-
creases with the increase of control variables, but the sign and significance do not change. Therefore, 
the increase in education expenditure will have a significant impact on the fertility, and the influ-
ence coefficient is significantly positive. 

4.3 Robustness tests and threshold effects 

In order to carry out robustness analysis (Table 4), firstly, this paper excludes provincial cap-
itals and municipalities directly under the Central Government. Finally, the data are winnowed at 
the level of 5%. In summary, Hypothesis 1 is proved. 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure.5 Threshold regression test diagram 

Considering that the level of income gap can promote the increase of fertility rate to a certain 
extent, because low-income families have a single investment channel and can only invest in edu-
cation, there will be a threshold effect. In light of the presence of a threshold effect, as illustrated 
in Figure 2, a threshold effect test was conducted. The results indicate the existence of a single 
threshold effect. 
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Table 5 reports the threshold regression results, from which we can see that when the Theil 
index is lower than 0.154, the impact of education expenditure on the fertility rate is significantly 
negative, with a large value and a high degree of influence. To sum up, Hypothesis 2 is established, 
and the income gap will inhibit the fertility rate by affecting the family's education expenditure. 

4.4 Test for endogeneity 

Table 6 considers the endogeneity problem, that is, there is endogeneity between the income 
gap and the fertility rate, so this paper uses the instrumental variable method to solve the endoge-
neity problem through the two-stage least squares estimator. This paper selects the after-school 
tutoring expenditure as the instrumental variable, because the after-school tutoring support is re-
lated to income, and the educational resources of after-school tutoring are exogenous, which meets 
the conditions of instrumental variable. 
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4.5 Further Analysis 

This paper further examines the implementation of the universal two-child policy introduced 
in 2016. It is evident that the impact of this policy has been limited. Consequently, this study intro-
duces the concept of a "fertility trap," which refers to a situation where the fertility rate is persis-
tently low and fertility policies have minimal effect. 

 

 

 

 

 

 

 

 

 

 

 

 

5. Main conclusions 
By incorporating endogenous fertility decisions and education expenditures within an over-

lapping generations partial equilibrium framework, this paper examines the impact of income ine-
quality on fertility rates in China. Empirical testing is conducted using provincial panel data from 
the China Statistical Yearbook spanning 2011 to 2020. The key findings are as follows: (1) Income 
distribution inequality exerts a significantly negative influence on fertility rates, which can be at-
tributed to increased education expenditures. To enhance income, low-income families opt to invest 
in education under limited investment channels, leading to higher education costs and consequently 
lower fertility rates. (2) Considering the threshold effect of income disparity, when the income gap 
is relatively small, it has a positive impact on fertility rates, as indicated by the positive interaction 
term. (3)This paper selects the after-school tutoring expenditure as the instrumental variable, be-
cause the after-school tutoring support is related to income, and the educational resources of after-
school tutoring are exogenous, which meets the conditions of instrumental variable for two-stage 
least squares regression. Tutoring  influences income disparity but does not directly affect fertility 
rates, ensuring the validity of the results. Finally, this paper evaluates the effectiveness of China's 
two-child policy introduced in 2016, concluding that its impact was minimal. This leads to the 
concept of a "fertility trap," where extremely low fertility rates render government policies and 
measures to boost fertility ineffective. This paper posits that the government should adopt a family 
education expenditure perspective to reduce both educational expenses and fertility costs, thereby 
more effectively stimulating the fertility rate. 
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