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Abstract 

There are a lot of research about the influent factors of regional GDP. Researchers have 
tested the relationship between various economic data and regional GDP. However, the 
relationship between the number of regional schools and regional GDP is still a gap for 
them. There takes Hubei, Henan, and Jiangsu for examples, exams the relationship 
between the two parts by penal data model. The result clarified that the number of 
colleges and senior high schools have significant influences on regional GDP, the 
colleges’ influences are positive, but the senior high schools’ influences are negative. 
Furthermore, there is significant that the number of colleges have negative influences 
on the growth index of regional GDP, but the number of senior high schools and 
primary schools have positive influences. According to it, I suggest that Chinese 
regional governments should shift their attention from higher education to compulsory 
education, increase the proportion of investment in primary schools. In the meanwhile, 
they should guarantee funding for college education because higher education is the 
foundation of national strength. 
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1. Introduction 

In 2018, the Chinese GDP stood prodigiously at $13.37 trillion (China Economic Database, 
2018). At the same time, the national financial expenditure was as high as $486.13 billion 
(China Economic Database, 2018) in education expenses. Regional financial expenditure on 
education has been accounting for a large part of national financial expenditure. From 2002 to 
2017, the proportion of the regional financial expenditure in national fiscal expenditure was 
always higher than 90% in education. It is transparent that regional financial expenditure on 
education always plays an important role in national financial expenditure on education. 

In 1992, the Chinese government proposed a strategy named “invigorating China through 
science and education”, which requires long-persistent adherence to the ideological policy 
based on science and education. Science lays a firm foundation for addressing the issue of the 
development of countries, and education has been considered as a key instrument in 
strengthening one country since the 21st century. While the scientific level has contributed a 
lot to GDP, the influence made by education is not so clear because of time lag. Many 
researchers have found the relationship about education and GDP by researching the 
relationship in education expenditure and GDP, but research to date has not yet determined 
the number of schools on different levels. The present study fills a gap in the literature by 
testing the relationship about the number of regional school and regional GDP. The findings 
will make great contribution to the field of structure of regional education expenditure in 
school. 
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2. Literature review 

There is a large volume of published studies describing the role of the education and GDP. In 
an article by Li Ling (2014), tertiary education, as a major method to train skilled people, is an 
critical part in educational system. The thesis claims that the investment in higher education 
could promote financial growth, but the influence will be delayed. [4] Liu Yiqing (2019) and 
Liu Chaowei (2019) also have drawn attention to the fact that whether the structure of 
financial expenditure on education has significant influences in financial growth or not. [5] Liu 
(2019), based on the analysis of the financial expenditure in Hunan Province, concludes that 
the government should increase expenditure on higher education and decrease expenditure 
on secondary education. [8] 

Some researchers have done further research. Chen Yiru (2020) discovers that the impact of 
financial investment in higher education on financial growth varies in different regions, 
especially in Liaoning, Jilin, and Heilongjiang. The thesis also reasserts the position that the 
importance of tertiary education deserves more investment from government. [2] However, 
these researches focus mainly on the structure of expenditure and human capital without 
much testing the relationship between the number of schools in different levels and regional 
GDP and financial growth. 

In their research, Luo Guiming and Wu Meihong (2019) stated,” the government needs to 
combine the per capita GDP and fiscal revenue to implement the transfer of education finance, 
avoiding a sloping transfer payment policy creates a new educational development imbalance. 
(pp.1)” Their research used spatial econometric model to further explain the various 
educational systems in different regions . They used the panel data model from 1995 to 2015. 
Their results suggest that the proportion of faculty and students in education institutions will 
make significant differences to regional financial expenditures in education.[9] However, they 
ignore the influence of the amount of schools on regional financial expenditure in education. 

Some researches focus primarily on the main cities in China. Zhang Zhongyan (2019), Guan 
Lujie, Wang Yufei, and Zhao Bing (2020) have studied the influence about higher education 
and regional economics in Beijing, Tianjin, and Hebei which are part of the circle of economy 
around the capital and can be good examples to research about economics. [15] [3] On the 
other hand, Hubei, Henan, and Jiangsu are always typical examples in the study of education. 
Through econometrics methods, Xia Hongmei (2019) indicates that the relationship between 
educational investment and financial growth are not significant in the short term in Jiangsu 
province. She recommends that the government should establish a multicultural method to 
get education funds, develop the allocation of educational funds, and balance the investment 
of education. [14] From the perspective of the Jiangsu province government, Wang Zheng 
(2020) studies the performance appraisal and regional financial expenditure. He claims that 
although fiscal decentralization has a significant negative impact on county-level education 
expenditure, the lower the per capita compulsory education expenditure, the greater the 
pressure of performance assessment, and the more significant increase in the proportion of 
fiscal expenditure. [13] 

As Liu Li (2020) points out, the regional financial level has significant influences on financial 
education expenditure. The study indicates that the financial education expenditure is 
inseparably interconnected with the development of regional economics, the two parts have a 
positive cycle, which means with the increasing investment in education from government, 
the regional economics will be promoted, which in turn benefits the education. [6] 

Wang Peng (2018) stated,” Without considering the interaction with other factors, the per 
capita GDP elasticity of education expenditure, the elasticity of industrial structure and elastic 
investment in fixed assets are not significant, while the financial burden elasticity of local 
government education expenditure is significantly negative (translated by author, pp. 1).” He 
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explains the relationship between per capita GDP and regional education expenses but fails to 
further explain the influence about regional financial expenditure to per GDP is significantly 
negative, which is different from common sense. [13] 

Several studies have reported that without common schools, special educational institutions 
have been playing an increasingly important role. According to Mahmut Serkan Yazici and 
Becky McKenzie’s research (2020), they support the policy about encouraging the 
development of social and communication abilities of children with autism in Turkey. [10] 
Existing researches in Asia and the America have recognized the critical role played by the 
special educational institutions (Ali Aldakhil, 2020; Sumida Huaman, E., 2020), because the 
number of mentally and physically unsound children should not be ignored. Therefore, special 
educational institutions should also be counted in the total amount of schools. [1] [11] 

3. Methodology 

The research is about the relationship between the number of schools and regional GDP in 
Hubei, Henan, and Jiangsu. The experiment was made to provide the hypothesis that there is a 
functional relationship between the number of schools on different levels and regional GDP, 
the result can support the government to adjust the structure of education investment. The 
stages of schools include colleges (higher education), senior high schools, junior high schools, 
primary schools, and special educational institutions. Strictly speaking, the special educational 
institution is a sort of schools rather than one of the stages, but it has been an indispensable 
component in education industry and should be taken into account in this study. The figures 
as follows could be found and downloaded from website in China Economics Database. The 
resource could ensure the accuracy of the data. 

The data are derived by using EViews 9 (x64). The method of panel data was used to test the 
functional relationship between the number of schools in different stages and regional GDP in 
these three provinces. Before the process, all the data should be done unit root test to ensure 
the data is stationary, the non-stationary data cannot be used. The experiment was made to 
use the three provinces as examples to spread to the whole country.  

The steps are as follows. First, the data from 2011 to 2018 include the number of colleges, 
senior high schools, junior high schools, primary schools, and special educational institutions 
respectively, and regional GDP as well as the growth index of regional GDP in Hubei, Henan, 
and Jiangsu. The number of schools is the independent values in panel data model while the 
regional GDP or the growth index of regional GDP is dependent value. The data consists of 
time-series data and cross-sectional data; therefore, the research was examined by the penal 
data model. To confirm that the data was available, the method of unit root test was used to 
test whether the data is stationary and non-stationary, and the non- stationary data will be 
thrown out.  

𝑌𝑖𝑡 = 𝛼𝑖 + 𝛽1𝑥𝑖𝑡 + 𝛽2ℎ𝑖𝑡 + 𝛽3𝑗𝑖𝑡 + 𝛽4𝑝𝑖𝑡 + 𝛽5𝑠𝑖𝑡 + 𝑢𝑖𝑡  

𝑌𝑖𝑡: 𝑟𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝐺𝐷𝑃 𝑜𝑟 𝑡ℎ𝑒 𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑛𝑑𝑒𝑥 𝑜𝑓 𝑟𝑒𝑔𝑖𝑜𝑛𝑎𝑙 𝐺𝐷𝑃 

𝑥𝑖𝑡: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑙𝑙𝑒𝑔𝑒𝑠 𝑓𝑟𝑜𝑚 2011 𝑡𝑜 2018 

ℎ𝑖𝑡: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑒𝑛𝑖𝑜𝑟 ℎ𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙𝑠 𝑓𝑟𝑜𝑚 2011 𝑡𝑜 2018 

𝑗𝑖𝑡 : 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑗𝑢𝑛𝑖𝑜𝑟 ℎ𝑖𝑔ℎ 𝑠𝑐ℎ𝑜𝑜𝑙𝑠 𝑓𝑟𝑜𝑚 2011 𝑡𝑜 2018 

𝑝𝑖𝑡: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑖𝑚𝑎𝑟𝑦 𝑠𝑐ℎ𝑜𝑜𝑙𝑠 𝑓𝑟𝑜𝑚 2011 𝑡𝑜 2018 

𝑠𝑖𝑡: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑎𝑙 𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑖𝑛𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛𝑠 𝑓𝑟𝑜𝑚 2011 𝑡𝑜 2018 

After that, there are three methods to the penal data model including the common constant 
method, the fixed effects method, and the random effects method. The research chose the 
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method having the greatest squared of R, which ensures the model covering strong 
interpretation. The education of panel data model is closely completed. Each coefficient of 
independent values has a p-value that is used to test their significance. If the p-value is less 
than 0.05, the corresponding independent value have a significant influence in dependent 
value. 

The research also has limitations: (1) Although Hubei, Henan, and Jiangsu have been 
education provinces, they are not able to represent all the Chinese provinces yet, the 
discussion and conclusion are not necessarily comprehensive. (2) The unit root test has 
verified that some data was non-stationary, but the data cannot be replaced, which led the 
independent values less, then the model was not completed. (3) The number of schools 
between the three provinces differs, which makes a difference in the result of unit root test 
and influences the selection of data. 

4. Results 

The data in the China Economics Database show the data of Hubei, Henan, and Jiangsu, 
respectively. The number of colleges is independent value x. The number of senior high 
schools is independent value h. The number of junior high schools is independent value j. the 
number of primary schools is independent value p. The number of special educational 
institutions is independent value. The regional GDP or the growth index of regional GDP is 
dependent value y. Establishing a pool, verifying the stationary of data by unit root test. 

 

Table 1. The p-value by the unit root test 

Independent variable 

P-value by the unit root test 

Levin, Lin & 
Chu t 

Im, Pesaran and 
Shin W-stat 

ADF-Fisher 
Chi-square 

PP-Fisher 
Chi-square 

Breitung t-
stat 

Colleges(X) 0.0071 0.3470 0.3233 0.3311  

High schools(H) 0.0000 0.0001 0.0002 0.0000  

Junior high schools(J) 0.9999  0.7435 0.1126  

Primary schools(P) 0.0001 0.0005 0.0001 0.0000  

Special educational 
institutions(S) 

0.1142 0.7692 0.8839 0.7230  

Regional GDP(Y) 0.9999 0.7875 0.9525 0.9981 0.0307 

Growth index of regional 
GDP(Y) 

0.0000 0.0001 0.0003 0.0000  

 

As the table shown, x, h, p, and y are stationary. According to it, j and s are non-stationary. So, 
the research uses data including the number of colleges, the number of senior high schools, 
the number of primary schools, and regional GDP or growth index of regional GDP. After that, 
estimates are made in three ways. However, random effects estimation requires the number 
cross-section is greater than the number of coefficients for between estimator for an estimate 
of RE innovation variance, the research should ignore the estimation of the random effects. 

 

Table 2. The Common Constant Estimation (y is the regional GDP) 

Variable Coefficient Std. Error t-statistic Prob. 

C -99326.06 18889.31 -5.258322 0.0000 

X 1262.480 109.2077 11.56035 0.0000 

H -71.56758 33.61828 -2.128830 0.0429 

P 1.359927 0.447474 3.039119 0.0054 
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Table 3. The Fixed Effects Estimation (y is the regional GDP) 

Variable Coefficient Std. Error t-statistic Prob. 

C 24459.60 82754.15 0.295569 0.7701 

X 806.7546 349.6103 2.307583 0.0300 

H -131.0965 49.93757 -2.625208 0.0148 

P -0.573556 1.147598 -0.499788 0.6218 

 

Table 4. The Common Constant Estimation (y is the growth index of regional GDP) 

Variable Coefficient Std. Error t-statistic Prob. 

C 115.2137 4.460255 25.83118 0.0000 

X -0.046500 0.027808 -1.672167 0.1101 

H 0.001329 0.009563 0.138940 0.8909 

P -4.55*10−5 0.000127 -0.357898 0.7242 

 

Table 5. The Fixed Effects Estimation (y is the growth index of regional GDP) 

Variable Coefficient Std. Error t-statistic Prob. 

C 82.00294 9.308134 8.809815 0.0000 

X -0.098069 0.040806 -2.403319 0.0272 

H 0.053473 0.007318 7.307223 0.0000 

P 0.000563 0.000112 5.017928 0.0001 

 

According to the squared of R from table 2 to table 5, the fixed effects estimation is better for 
the common constant estimation whether y represents the regional GDP or the growth index 
of regional GDP. When y is the regional GDP, in the fixed effects estimation, the number of 
primary schools do not have significant influences, but the number of colleges and senior high 
schools have a significant impact to the regional GDP. It is found that the number of colleges 
has positive influences, but the number of senior high schools have significantly negative 
influences. To demonstrate the relationship, I further test the correlation between the number 
of schools and the growth index of regional GDP. It has been noticed that all functions are 
significant when y is the growth index of regional GDP. The influences of senior high schools 
and primary schools are positive, but colleges’ influences are negative. 

5. Discussion 

The research includes the relationship between the regional educational infrastructures and 
the regional GDP, because the number of schools on different levels could be a symbol of the 
education investment in infrastructure. The three cities are representative because of their 
education strength. It is obvious that the number of colleges and senior high schools can 
significantly influence regional GDP, which means the two parts play important roles in 
Chinese education. In fact, the test-take education in China has contributed to this result to a 
large extent. However, the policy of college entrance examination gave birth to a lot of senior 
high schools, the fact leads the quantity of it is oversaturated. This also explains why the 
influence of the number of senior high schools is negative. For the research, I explored that 
the number of colleges has a negative influence on the growth index of regional GDP. The 
result not only supports the view that the educational investment has a time lag to some 
extent, but also may be caused by excessive expenditure on building colleges. As further 
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speculation, the structure of China’s education expenditure and investment in schools has 
some problems.  

I suggest that Chinese regional governments should shift their attention from higher 
education to compulsory education, increase the proportion of investment in primary schools. 
In the meanwhile, they should guarantee funding for college education because higher 
education is the foundation of national strength. Finally, the governments need to reduce 
investment of senior high schools appropriately. These steps could adjust the structure of 
education from a macro degree, then there could change the number of schools on different 
levels. 
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