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Abstract. Based on the background of the aggravation of population aging in
China, and the development of education as an important measure to deal with
population aging, this paper selects the panel data from 2007 to 2019, digitizes
the educational information, uses Python software for data visualization analysis,
establishes a fixed effect model, and deeply discusses the impact of population
aging on the level of higher education and basic education. The study found that
population aging has a significant positive effect on the development level of
basic education and higher education, and this promotion effect is more obvious
at the level of basic education. This paper argues that fully understanding the
correlation between aging and the level of education development is helpful to
realize the fairness of education, ensure the fairness of education starting point,
process and result, and lay a solid foundation for the high-quality development of
education in China.
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1 Introduction

The high-quality development of education is the development of comprehensive trans-
formation of education developmentmode, optimization of education structure and trans-
formation of growth momentum. The optimizing development in its connotation is to
give full play to the factor potential of existing educational resources and maximize
the input-output benefits of various types of education. In the process of promoting the
balanced development of basic education and higher education in China, the lack of
clear standards of resource allocation restricts the high-quality development of educa-
tion. Education as a quasi-public goods, the supply and distribution of resource elements
have a direct impact on the level of development. Its supply sources are mainly social
input and personal input. Therefore, no matter from themacro national level or the micro
family level, economic expenditure is faced with the trade-off and choice between edu-
cation, welfare and medical expenditure. As of 2020, China’s elderly dependency ratio
reached 19.7%, an increase of 7.8%from 10 years ago. Aggravated pension burden not
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only brings social security, health care, labor supply and other issues, while the aging
population will also have an impact on family education investment decisions and public
education spending.

In termsof family education investment, some scholars believe that due to the increas-
ing demand for high-quality human capital, Becker’s theory of substitution of quantity
and quality of children, and the self-interest motivation of future pension security, the
deepening of aging is conducive to family education investment [1–3]. However, other
scholars hold the opposite view, because the change of population age structure inhibits
the consumption expenditure of investing in children’s education and tends to invest
in consumption savings in the elderly [4, 5]. From the perspective of public education
expenditure, increasing government investment in public education can reduce the eco-
nomic cost of population aging and tap the demographic dividend of the elderly to cope
with the problem of population aging [6, 7]; other scholars believe that the financial
burden of aging has a certain crowding out effect on public education investment [8, 9].

The existing research has reached a consensus on the impact of population aging on
education human capital investment. The research object is mainly around the degree of
aging on family education investment and public education investment, and the conclu-
sions are obviously different. Based on this, this paper subdivides the field of educational
resource allocation and further explores the impact of population aging on the supply of
resources at different educational levels. As an important means to alleviate the nega-
tive impact of population structure transformation, the study of the impact of population
aging on education level is conducive toweakening its negative impact and strengthening
the implementation of its solutions to actively respond to population aging.

2 Model Setting and Data

2.1 Model Setting

This paper uses Stata to establish a fixed effect model to empirically test the data to
explore whether the aging of the population will have an impact on the level of education
at different levels. After passing the Hausman test, the regression equation is set as
follows:

Eduα = β0 + β1Agingit + β2controlit + εit (1)

where i and t represent province and year, respectively, Eduα represents the level of
education,αpresents basic educationor higher education,Agingit is the agingpopulation;
controlit for each control variable, εit is a random disturbance term.

2.2 Data Description

The data sample of this paper is composed of panel data of 31 provinces from 2007
to 2019, with a sample size of 403.The core explanatory variable is population aging,
the explained variables are the level of higher education (edu_h) and the level of basic
education (edu_p), and the other are control variables. The significance and source of
the main variables are shown in Table 1, and descriptive statistics are shown in Table
2. The correlation analysis between aging and different levels of education is shown in
Fig. 1 and Fig. 2
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Table 1. Variable meanings and sources

Variable name Variable meaning Data sources

Higher education level
(edu_h)

Average number of students
in higher education
institutions per 100,000
population to measure the
level of regional higher
education

China Statistical Yearbook

Primary education level
(edu_p)

The ratio of the number of
applicants for college
entrance examination to the
number of 18-year-old
population reflects the
educational situation of the
school-age population

College entrance examination
data published by provinces
and cities over the years

Population aging (aging) Old-age dependency ratio
(ratio of elderly population
to working-age population)

China Statistical Yearbook

Urban-rural ratio (urban) Proportion of urban and rural
population control education
gap between urban and rural
areas

China Statistical Yearbook

Rate of population growth
(population)

Measuring the rate of
population growth in China

China Statistical Yearbook

Education level of employed
persons (labor)

Measuring parental
education

China Labor Statistics
Yearbook

Economic openness
(openness)

Measuring the degree of
national openness

China Statistical Yearbook

Children’s dependency ratio
(childtio)

Measuring parenting stress China Statistical Yearbook

Per capita gdp (GDP) Representing the level of
regional economic
development

China Statistical Yearbook

Number of universities per
capita (school)

Measuring the per capita
higher education resources in
the region

China Statistical Yearbook

Family education investment
(family)

Measuring the importance of
family education for children

China Family Panel Studies

(continued)
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Table 1. (continued)

Variable name Variable meaning Data sources

Public education investment
(public)

Measuring the relationship
between population aging
and public education
investment at the level of
public expenditure

China Statistical Yearbook

Table 2. Variable statistical description

Variable observation Average Standard deviation Minimum Maximum

aging 403 0.139 0.034 0.067 0.266

edu_h 403 0.250 0.089 0.097 0.675

edu_p 403 0.542 0.137 0.285 0.821

urban 403 0.161 0.161 0.027 0.862

population 403 0.054 0.028 -0.010 0.118

labor 403 9.501 1.329 4.144 13.900

openness 403 0.443 0.982 0.013 8.808

child 403 0.240 0.072 0.096 0.515

GDP 403 4.370 2.638 0.778 16.460

infrasturct 403 16.670 8.752 1.528 39.030

family 391 0.098 0.068 0.000 0.560

public 403 0.858 0.223 0.493 1.368

school 403 0.020 0.007 0.009 0.048

Fig. 1. The correlation analysis between aging and primary education level
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Fig. 2. The correlation analysis between aging and higher education level

3 Empirical Analysis

3.1 Regression Analysis

The empirical test of this paper aims to explore the correlation between population aging
and different levels of education in China. The ordinary least squares model (OLS),
individual fixed effect regression model (FE) and least squares dummy variable model
(LSDV) are used to estimate the impact of population aging on higher education level
and basic education level. As shown in Table 3. The results of the LSDV model show
that the dummy variables of the provinces are significant, and it can be considered that
there are obvious individual effects in each province. Under different models at the
national level, population aging has a promoting effect on both higher education and
basic education, and is significant at the level of 1%.For the impact of basic education
level, the correlation coefficients of the elderly dependency ratio are 0.66 and 1.50,
respectively, indicating that the correlation coefficient obtained after controlling the
regional effect is doubled, indicating that the positive effect of population aging on basic
education level is enhanced after the confounding factors are controlled. This shows that
population aging is beneficial to the development of basic education and can promote
the improvement of basic national quality. The resulting trend of low birth rate and
prolonged life expectancy may make families and governments pay more attention to
the development of education, extending from the beginning of education and laying a
solid foundation for improving the quality of the whole nation.

As far as the level of higher education is concerned, population aging has a significant
promoting effect on its development level. After controlling the regional effect, the
promoting effect is further enhanced when the regression coefficient rises from 0.26
to 0.49. This conclusion reveals that the current stage of population aging not only
has no crowding-out effect on higher education, but also plays a role in promoting its
level of development, contrary to common perception. This paper argues that under
the background of great pressure brought by getting old before getting rich’, China
vigorously develops education in order to increase the output of high-quality specialized
talents, promote economic growth, weaken the negative impact of population structure
change on education development, and finally the level of higher education has a positive
net effect. Other control variables, such as the educational level of employees (labor_edu)
and the level of higher education, show a positive correlation at the level of 5%, and the
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Table 3. Regression results

Variable Primary education level Higher education level

OLS FE LSDV OLS FE LSDV

aging 0.66***
(2.90)

1.50***
(3.96)

1.50***
(5.15)

0.26***
(3.01)

0.49***
(3.32)

0.49***
(6.21)

urban 0.08*
(1.72)

0.71*
(1.94)

0.71***
(3.26)

0.21***
(4.83)

0.02
(0.13)

0.02
(0.34)

population 0.68*
(1.78)

-1.17
(-1.47)

-1.17**
(-2.28)

-0.38***
(-2.84)

0.14
(0.82)

0.14
(1.05)

labor 0.03***
(3.50)

-0.02
(-1.35)

-0.02**
(-2.22)

0.02***
(6.43)

0.01**
(2.17)

0.01***
(4.55)

child -0.44**
(-2.55)

-0.99***
(-3.98)

-0.99***
(-5.14)

-0.19***
(-3.10)

-0.34***
(-3.50)

-0.34***
(-7.01)

family 0.16*
(1.83)

0.08
(1.26)

0.08
(1.22)

openness 0.00
(0.53)

-0.01
(-1.02)

-0.01***
(-3.09)

public 0.02*
(1.76)

-0.01
(-0.69)

-0.01
(-0.66)

constant 0.17*
(1.65)

0.72***
(4.82)

0.58***
(4.62)

0.04
(1.35)

0.17***
(3.06)

0.41***
(10.47)

Observations 391 391 391 403 403 403

District effects NO YES NO NO YES NO

Adj-R2 0.244 0.165 0.625 0.682 0.386 0.937

F 32.82 7.173 19.02 66.70 9.280 161.6

Note: 1. The standard error based on heteroscedastic robustness standard error method is estimated
in brackets. 2. *, **, *** represent the regression coefficients are significant at the level of 10%,
5% and 1% respectively.

coefficient of child dependency ratio(child_tio) is negative at the level of 1%, indicating
that the improvement of educational level per capita can promote the development of
higher education, while the pressure of raising children will crowd out their children’s
access to higher education, which is consistent with existing research and theoretical
expectations. At the same time, compared with the regression results of higher education
and basic education, the marginal impact of population aging on the level of basic
education is greater than the marginal impact on the level of higher education, reflecting
that the aging trend has a stronger role in promoting the protection of national basic
education.
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Table 4. Robustness test results

Variable Changing variable 2SLS

Primary
education level

Higher education
level

Primary
education level

Higher education
level

aging_lag 1.96***
(3.85)

0.38**
(2.45)

0.01*
(1.96)

0.01***
(5.22)

constant 0.47*** 0.13**

Control variable YES YES YES YES

Observations 391 403 391 403

Adj-R2 0.166 0.342 0.232 0.683

F 8.10 8.30 8.44 31.95

Note: 1. The standard error based on heteroscedastic robustness standard error method is estimated
in brackets. 2.*, **, ***represent the regression coefficients are significant at the level of 10%,
5% and 1%respectively.

3.2 Robustness Test

In order to verify the universality of the conclusion and the endogenous problems such
as control model setting bias, this paper conducts a robustness test on the conclusion by
replacing the core explanatory variables and replacing the model.

Robustness test1: In this paper, the proportion of 65-year-old population in the total
population (aging_) is selected to replace the old-age dependency ratio to characterize
the aging population. The explained variables and control variables remain unchanged,
and regression analysis is performed. The results are shown in Table 4. It can be seen
that population aging has a positive effect on the level of basic education and higher
education, which is significant at the level of 1%and 5%respectively, which is consistent
with the previous results, and there is no significant difference in the coefficient size.
The robustness of the results is verified.

Robustness test2: In order to control the possible endogeneity problems in themodel,
this paper uses the two stage least square (2SLS) method to identify the model. This
paper selects the reference D Acemoglu [10] approach, and selects old-age dependency
ratio lagging five periods as the instrumental variable of the model Estimate the model.
The chi-square statistic P value of the calculation result is less than 0.01, and it can
be considered that there is no weak instrumental variable. As shown in Table 4, it
proves that population aging still has a promoting effect on both basic education and
higher education, and satisfies the statistical significance judgment, which guarantees
the accuracy of the original model setting and the robustness of the conclusion.

4 Conclusion

This paper studies the impact of population aging on the level of basic education and
higher education by using Stata software to establish fixed effect model, dummy variable
OLS regression model and two-stage least squares method. The study found that China
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‘s population aging has a positive impact on the level of basic education and higher
education, the marginal impact on the level of basic education is significantly greater
than the marginal impact on the level of higher education.

At present, China is in an important period of demographic transformation and
economic model transformation. As a necessary process of cultivating talents, education
is of great significance to explore its development level from theperspective of investment
and distribution of educational resources. It can provide a reference for taking effective
measures to rationalize the allocation of education investment before the overall aging.
At the same time, based on the different product attributes of basic education and higher
education, the different influence of aging degree also provides a theoretical basis for the
choice of government allocation of educational resources. Reduce the negative impact
of population aging on education development and talent training in China.

Based on the above analysis, this paper puts forward policy recommendations from
two aspects: First, adhere to education equity, according to the different levels of edu-
cation needs and status, to achieve the rational allocation of educational resources, to
ensure the continuity of education in order to fully implement the high-quality devel-
opment of education; second, improve the social pension system, reduce the burden
of social pension and personal pension pressure, while extending the retirement age.
Excavate the dividends of longevity.

There are still shortcomings in this paper, which need further study. In this paper,
only provincial macro data are used for regression analysis, and individual data such as
individual education willingness and education motivation are not well reflected. In the
future, micro sampling data can be used for empirical test to improve the accuracy and
scientificity of experimental results.
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