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Abstract

In recent years, although the total funding for higher education by the Chinese govern-
ment has been increasing year by year, there are still some problems, such as the un-
reasonable allocation of regional resources and poor funding efficiency. Therefore, it is 
necessary to evaluate the performance management and analyze government funding 
in higher education (GFHE). Based on the data envelopment analysis (DEA) model, 
this paper evaluates the performance of GFHE in 29 provinces in eastern, central, and 
western areas of China. An empirical analysis is conducted on the influencing fac-
tors using the panel Tobit regression model. The results show that from 2008 to 2020, 
GFHE performance in China is generally high, but offers a “W-shaped” fluctuation ris-
ing state. There are significant differences in the performance of different areas, and the 
scale level of GFHE in the three areas is not wholly consistent with the performance 
level. In further studies, the performance level of the 29 provinces is divided into three 
degrees, which are distributed in all three areas. The study also found that the influenc-
ing factors of GFHE performance in central, eastern, and western China are also dif-
ferent, and analyzed the positive and negative effects of influencing factors in each area. 
Finally, the study tests the theoretical hypothesis, and the results are robust. 
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INTRODUCTION

Government funding in higher education (hereinafter referred to as 
GFHE) is governments’ funding at all levels in higher education in-
stitutions. It is the financial support provided by the state for colleges 
and universities. It provides essential guarantee for the comprehen-
sive, coordinated, and sustainable development of higher education 
in material terms. Since China implemented the popularization pol-
icy of higher education, the spatial structure of higher education has 
changed significantly. First of all, from the perspective of the govern-
ment, with the rapid development of China’s economy in recent years 
and the implementation of the “world-class universities” (hereinafter 
referred to as double first-class) university construction strategy from 
2015, the government continues to increase funding in higher educa-
tion. However, the allocation of higher education resources in various 
areas is unreasonable, and the funding is insufficient. The problem of 
low funding efficiency still exists, which to a certain extent leads to 
the imbalance in regional economic development; secondly, from the 
perspective of higher education institutions, China’s higher education 
institutions lack an effective management mechanism until now in 

© Yanjun Fu, Mykhaylo Heyenko, 2022

Yanjun Fu, Ph.D., Lecturer, Faculty 
of Economics and Management, 
Sumy National Agrarian University, 
Ukraine; Henan Institute of Science and 
Technology, China. (Corresponding 
author)

Mykhaylo Heyenko, Ph.D., Associate 
Professor, Faculty of Economics and 
Management, Sumy National Agrarian 
University, Ukraine.

This is an Open Access article, 
distributed under the terms of the 
Creative Commons Attribution 4.0 
International license, which permits 
unrestricted re-use, distribution, and 
reproduction in any medium, provided 
the original work is properly cited.

www.businessperspectives.org

LLC “СPС “Business Perspectives” 
Hryhorii Skovoroda lane, 10, 
Sumy, 40022, Ukraine

BUSINESS PERSPECTIVES

JEL Classification H52, I22, I28

Keywords educational resources, management mechanism, 
efficiency, resource allocation, trend, funding, long-term 
effectiveness

Conflict of interest statement:  

Author(s) reported no conflict of interest



107

Investment Management and Financial Innovations, Volume 19, Issue 1, 2022

http://dx.doi.org/10.21511/imfi.19(1).2022.08

the use of higher education funding. Many institutions cannot take full advantage of government fund-
ing to develop and cultivate their advantageous disciplines, resulting in an improper use of education 
funds and low input-output efficiency, which seriously restricts the long-term development of colleges 
and universities. Therefore, given the above issues, further analysis of GFHE and performance evalua-
tion management is critical.

1. LITERATURE REVIEW 

AND HYPOTHESES 

DEVELOPMENT

It is generally recognized that the connotation of 
higher education performance includes the effi-
ciency of government financial funding, the out-
put of higher education institutions to students’ 
personal, social services and national construc-
tion under the comprehensive investment of var-
ious resources, as well as improving the inter-
nal structure management and construction of 
higher education institutions and the potential 
for long-term development in the future. Feng 
and Wang (2012) believe that higher education 
performance is more reflected in the multi-di-
mensional system construction of input, teach-
ing process, and output of higher education sys-
tem or institutions over time. Huang and Wang 
(2015) believe that the investment performance 
of higher education is diversified, lagging, and 
long-term. Guthrie (2007) analyzed the political 
environment for the development of higher ed-
ucation in Australia and the changes in the pro-
portion of government monetary funds in the 
sources of higher education funds in recent years, 
emphasizing the importance of establishing per-
formance and market-oriented university system 
in Australia. Xia D, Guo Liangdu (2017) revealed 
that the performance evaluation of higher educa-
tion financial expenditure plays an essential role 
in optimizing resource allocation and ensuring 
the rational use of special funds for financial out-
lays. The article pointed out the necessity of in-
vestment performance evaluation of colleges and 
universities. It analyzed the current situation of 
the performance evaluation of higher education 
financial spending in China, put forward meas-
ures to optimize the performance evaluation of 
higher education investment. Furthermore, in 
addition to the above research content of over-
all investment, the study by Yang M. and Yang Y. 
(2013) has been specific to the performance eval-

uation of special funds invested in colleges and 
universities. Liu Xiaoyun (2014) studied the per-
formance evaluation of special financial funds for 
university laboratories. Ge Yulin (2018) reviewed 
the performance evaluation of special monetary 
funds for university project construction.

After entering the 21st century, the research on 
the distribution of education funding by rele-
vant scholars has been expanding and enrich-
ing, mainly involving education at all levels, 
from preschool education to higher education. 
Metcalfe (2009) believes that on the premise of 
the improvement of higher education level and 
the increase of higher education enrollment op-
portunities in the province, there is still a lim-
ited distribution of higher education investment, 
which is not conducive to improving the enroll-
ment opportunities of indigenous residents and 
the lack of fairness of higher education through 
the research on the change of higher education 
investment distribution structure in Columbia 
Province, Canada. Using geographic image 
analysis and micro spatial simulation methods, 
Kavroudakis (2013) and others analyzed the so-
cial equity and spatial imbalance related to high-
er education investment. They studied the impact 
of students’ enrollment opportunities, economic 
development, and geographical factors on the al-
location and utilization of higher education re-
sources in different economic conditions. The re-
sults show that the regional distribution of higher 
education resources is additional, and the oppor-
tunities for school-age youth to receive higher ed-
ucation are also various. Du and Gu (2016) made 
an empirical analysis on the panel data related 
to the average investment level of Chinese higher 
education students. They concluded that the av-
erage investment of Chinese college students is 
unbalanced among universities and areas. Wang 
et al. (2013) believe that the differences in the al-
location of educational resources among prov-
inces in China show a growing trend. Ye (2015) 
believes that the inter-provincial expenditure dif-
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ference in China’s higher education stage is ex-
panding to a certain extent. 

The establishment of an index system is the core 
of performance evaluation. Based on different 
research purposes and screening principles, the 
index data are combined in various ways to build 
the index system framework of performance eval-
uation. Jone (2016) believes that achievement in-
dicators are the most difficult to obtain, and sug-
gests that the government should pay attention to 
the setting of efficiency and effect indicators. Elias 
and Peter (2008) summarized and analyzed the 
research results of previous scholars. According 
to different classification methods of the index 
system, the research is divided into three groups. 
One group focuses on the construction of the 
performance evaluation index system of high-
er education financial expenditure; the second 
group focuses on the performance information 
and development monitoring result report of the 
annual inspection report of higher education. 
The last group focuses on the commercialization 
and marketization of higher education in the 
United States, Canada, and the United Kingdom. 
Fu Jianwen (2019), Wu et al. (2016), Mao Yinge 
(2007), and Tian Jingren (2012) divided the index 
system into six primary indicators based on re-
sult orientation, namely, investment, production, 
benefit, project arrangement, fund, project man-
agement, output and help. Most Chinese schol-
ars use a result-oriented approach to divide the 
framework of the index system. Yuan and Lee 
(2011) introduced the questionnaire survey meth-
od from the perspective of practicability to verify 
the applicability of the excellent education per-
formance evaluation criteria framework in the 
performance evaluation of financial expenditure 
on higher education. Hamihek (2013) also intro-
duced a mature Balanced Scorecard for evalu-
ating the performance of higher education gov-
ernment investment funds. Cunha Rocha (2017) 
established evaluation indicators from input and 
output levels and used them to evaluate the per-
formance of public expenditure on higher educa-
tion in Portugal. Tomchuk et al. (2021) revealed 
the formation of the higher education index sys-
tem from the perspective of improving the higher 
education management system and encouraging 
efficient management talents according to the 
needs of higher education and the characteris-

tics of higher education. Li et al. (2012) analyz-
ed the investment benefits of higher education in 
various areas of China from two aspects of input 
and output, based on the data from 1997 to 2008. 
They found that the investment benefits of high-
er education in economically developed areas are 
generally higher. Zhang Wenyao (2012) took the 
provinces in western China as an example, estab-
lished a relevant model to measure and analyze 
the relationship between the development effi-
ciency of higher education and the level of re-
gional economic development in relatively back-
ward areas. The author found that there was a 
long-term significant cointegration relationship 
between the development of higher education in 
western China and the level of regional econom-
ic growth in China, and there was no significant 
short-term correlation. Based on the construct-
ed index system, Gao Yao (2013) conducted an 
empirical analysis on the correlation between 
higher education and regional economy in 107 
major cities in China using panel data from 2000 
to 2010, and found that the overall correlation 
between higher education development and re-
gional economy in 107 cities has weakened. Guo 
Hualin and Su Jie (2014) used the data envelop-
ment analysis method to analyze the input-out-
put efficiency of financial expenditure funds in 
key construction universities in Zhejiang prov-
ince, and found the existence of non-DEA effec-
tive decision-making units. Finally, from the 
aspects of efficiency and effectiveness, Zhong 
Wuya (2014) constructed a neoclassical econom-
ic growth correction model based on the statisti-
cal data from Beijing, Shanghai, and Guangdong, 
Through the regional comparison of education 
investment and financial growth performance 
by using the Granger causality test and ECM 
model based on cointegration, the results show 
that there is no significant relationship between 
education investment in Beijing and economic 
growth performance. Education investment in 
Shanghai and Guangdong has a sustained and 
significant positive effect on economic growth. 
Guo Liqiang (2018) empirically analyzed the 
coordination relationship between higher ed-
ucation and economic development levels in 31 
provinces and cities (districts) in China in 2005 
and 2015 by establishing the coordination degree 
model. It was found that the coordination rela-
tionship between the two in 2015 was improved 
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to a certain extent compared with that in 2005. 
However, there is a noticeable “Matthew effect” 
in the higher education system and economic 
system.

There are relatively few studies in the literature on 
factors influencing the GFHE performance, most 
of which are still mainly based on the influencing 
factors of higher education development and uni-
versity scale. Mao (2009) used the Granger cau-
sality test and cointegration test regression anal-
ysis methods to find a long-term stable and bal-
anced relationship between the total population 
size, Engel coefficient, per capita GDP, and the 
proportion of tertiary industry output value and 
the scale of higher education. Wang Jianhong and 
Liu Yirong (2015) conducted an empirical study 
by using the cointegration test and one-time lin-
ear regression model, analyzed the impact of fac-
tors such as per capita GDP and the proportion of 
tertiary industry on the scale of higher education, 
and predicted the medium and long-term devel-
opment of China’s higher education scale. Zhang 
and Wang (2014) analyzed the impact of fund-
ing structure, higher education funding intensity, 
and economic development on higher education 
development using the logarithmic average Di’s 
decomposition method. Zhang Shuhui and He 
Juanjuan (2015) conducted an empirical study on 
China’s urbanization process on the scale of high-
er education from 2008 to 2011 using the panel 
data model. It was found that the urbanization 
process had a significant impact on the scale of 
higher education in China, and the regional dif-
ferences of this impact were apparent. 

Therefore, existing studies have outlined the con-
cept of educational performance and the necessity 
of performance evaluation, and gradually began to 
carry out relevant research on performance eval-
uation. As far as China’s GFHE is concerned, rel-
evant studies in China have pointed out differenc-
es in GFHE scale among different areas, but did 
not analyze the relationship between GFHE scale 
and performance. In addition, as for the perfor-
mance of GFHE, there is still a lack of long-term 
and overall research on performance differences 
and influencing factors nationwide. 

The purpose of this study is to analyze regional dif-
ferences in the scale and performance of GFHE 

in China, as well as the factors affecting the GFHE 
performance level in three areas of China (east, 
central and west).

This study puts forward the following four 
hypotheses:

H1: The increase in the GFHE scale in China is 
related to funding performance.

H2: The performance of GFHE in China varies 
according to different areas.

H3: The performance of GFHE in different prov-
inces in the same area of China is also uneven.

H4: China’s GFHE performance may be affect-
ed by factors such as total population size, 
Engel’s coefficient, GDP per capita, urbani-
zation process, and the proportion of tertiary 
industry output value.

2. METHODOLOGY

2.1. Methods and indicators selection

The paper uses Data Envelopment Analysis 
(DEA) to measure the performance of GFHE, 
and the comprehensive efficiency is divided in-
to scale efficiency and pure technical efficiency 
through its variable return to scale DEA. The 
Decision Making Unites (DMU) efficiency val-
ue obtained by DEA is between 0-1, thus further 
analyzing the impact of different economic and 
social factors on GFHE performance in other 
areas. According to the impact of different eco-
nomic and social factors on regional GFHE per-
formance and combined with the existing liter-
ature, this paper uses the panel Tobit regression 
model for empirical analysis. 

To measure and analyze the GFHE performance 
level comprehensively and accurately, this paper 
selected five indicators as input indicators, includ-
ing educational fund allocation, infrastructure al-
location, scientific research allocation, other fund-
ing allocation, and additional funding for educa-
tion, based on the input-output analysis method. 
The output indices include the number of gradu-
ate students, the number of papers published by 
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teachers and students, the number of invention 
patents and fixed assets. The input and output 
indicators of the above GFHE are dimensionless, 
and the dimensionless treatment formula is:

i
-min

,
max -min 

i
i

i i

x x
k

x x
=  i = 1,2,3, …, n (1)

where k
i
 represents the standardized value of in-

dex x
i
, k

i
I [0,1]; min x

i 
represents the minimum 

value of index x
i
 in the overall evaluation object; 

max x
i
 represents the maximum value of index x

i
 

in the whole evaluation object.

The basic idea of indicator weighting is to deter-
mine the objective weight of indicators, which 
is based on two basic concepts. One is contrast 
strength. It represents the value difference be-
tween each evaluation scheme of the same index 
in the form of standard deviation. That is, the size 
of the standardized difference indicates the size of 
the value difference between schemes within the 
same index. The larger the standard difference, 
the larger the value difference between schemes. 
The second is the conflict between evaluation in-
dicators. The conflict between indicators is based 
on the correlation between indicators. If there is 
a strong positive correlation between the two in-
dicators, the conflict between the two indicators 
is low. The quantitative indicator of the conflict 
between the j-th indicator and other indicators is 
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 is the correlation coefficient between the eval-

uation indices t and j, and the objective weight of 
each index is determined by the comprehensive 
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tained in the j-th evaluation index, then jC  can 
be expressed as follows:
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The greater ,jC  the greater the amount of infor-
mation contained in the j-th evaluation index, and 
the greater the relative importance of the index, so 
the objective weight of the j-th indicator should be:
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2.2. Data sources

The study further uses DEAP 2.1 and STATA 
software to empirically analyze the GFHE per-
formance of 29 provinces in China from 2008 to 
2020. The data were obtained from the website of 
The National Bureau of Statistics of China, China 
Educational Expenditure Statistical Yearbook 
and China Education Statistical Yearbook, etc. 
Qinghai, Hainan, China Hongkong, China 
Macao, and China Taiwan’s five areas lack data 
due to the lack of education supplemental funds, 
so this article is eliminated. Some missing data 
in other provinces are estimated using the line-
ar estimation method.

3. RESULTS

3.1. Scale and characteristics  

of GFHE in eastern, central,  

and western China

In this paper, GFHE funds data are collected 
from the statistical yearbook of China’s edu-
cation funds by selecting five evaluation indi-
cators: education cost funding, infrastructure 
funding, scientific research funds funding, 
other funds funding, and education addition-
al funding. As shown in Figure 1, the average 
GFHE funds of each area showed an overall 
steady growth trend from 2008 to 2020. The av-
erage government funding per Province in the 
eastern part increased from RMB 6.092 billion 
in 2008 to RMB 30.796 billion in 2020, an in-
crease of more than four times, with an average 
growth rate of 14.79%; The average provincial 
GFHE expenditure in central China increased 
from 2.959 billion yuan in 2008 to 19.651 billion 
yuan in 2020, an increase of 5.5 times, with an 
average growth rate of 18.22%; The average pro-
vincial GFHE expenditure in western China in-
creased from RMB 1.554 billion in 2008 to RMB 
11.403 billion in 2020, an increase of 6.3 times, 
with an average growth rate of 18.80%; The av-
erage provincial GFHE expenditure in China in-
creased from RMB 3.524 billion in 2008 to RMB 
20.616 billion in 2020, an increase of 4.8 times, 
with an average growth rate of 16.38%. From 
the perspective of interprovincial comparison, 
taking 2020 as an example, in eastern China, 
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Beijing has the highest GFHE fund of 70.696 
billion yuan, and Fujian has the lowest GFHE 
fund of 15.672 billion yuan. In central China, 
Hubei Province has the highest GFHE fund of 
30.215 billion yuan, and Shanxi Province has 
the lowest GFHE fund of 11.098 billion yuan. In 
western China, Shaanxi Province has the high-
est GFHE fund of 25.225 billion yuan, and Tibet 
Autonomous area has the lowest GFHE fund of 
1.719 billion yuan. The GFHE funds in eastern 
China are significantly higher than those in the 
central and western areas. GFHE funds in cen-
tral China are higher than those in the west ar-
ea, and the GFHE level in central China is not 
much different from that in the whole country. 
Overall, there are significant differences in the 
scale of GFHE between the eastern and western 
of China, and the difference has no narrowing 
trend (Figure 1). 

3.2. GFHE performance analysis  

of eastern, central,  

and western China

3.2.1. Comparative analysis of GFHE 

performance in China

From 2008 to 2020, China’s GFHE performance 
generally fluctuated and increased slightly, but 
maintained a high-efficiency level. From a region-
al perspective, there is a significant gap in GFHE 
performance among the three areas of eastern, 
central, and western China.

3.2.2. Performance type analysis of GFHE in China

Table 1 shows that the comprehensive efficiency 
of GFHE in individual provinces reaches more 
than 0.95. There are three in the eastern region, 

Figure 1. Average GFHE scale of each area in China by province (100 million yuan/RMB)
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Table 1. Average performance of government funding in higher education of each province  
from 2008 to 2020

Eastern China Average Central China Average Western China Average

Beijing 0.871 Shanxi 0.928 Inner Mongolia 0.731

Tianjin 0.803 Jilin 0.885 Guangxi 0.882

Hebei 0.863 Heilongjiang 0.813 Chongqing 1.000

Liaoning 0.902 Anhui 0.938 Sichuan 0.913

Shanghai 0.981 Jiangxi 1.000 Guizhou 0.931

Jiangsu 0.965 Henan 0.997 Yunnan 0.830

Zhejiang 0.879 Hubei 0.998 Xizang 0.514

Fujian 0.798 Hunan 0.997 Shanxi 0.961

Shandong 0.963 Gansu 0.712

Guangdong 0.858 Ningxia 0.749

Xinjiang 0.818
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four in the central area, and two in the western 
region. This shows that the higher education 
funding allocation of the above provinces has 
reached a high level, and GFHE funds have been 
well utilized.

According to the statistics of the average value lev-
el of GFHE performance (comprehensive efficien-
cy) of each province from 2008 to 2020 (see Table 
1), the GFHE performance of each province is di-
vided into three types: class I area “low efficiency” 
(performance value < 0.85), class II area “medium 
efficiency” (0.95 > performance value ≥ 0.85), and 
class III area “high efficiency” (performance value 
≥ 0.95). Among the 29 provinces, there are 9 “low 
efficiency” in class I areas, 11 “medium efficiency” 
in class II areas, and 9 “high efficiency” in class III 
areas (Table 2).

3.2.3. Dynamic analysis of GFHE performance  

in China

Using the DEAP 2.1 software, the study makes a 
dynamic analysis of the performance of GFHE 
on the Input-output Performance of higher edu-
cation in 29 provinces and three areas in China, 
to calculate the changing trend of China’s GFHE 
performance from the perspective of area and 

time. The relevant results are shown in Table 
3. From a regional perspective, China’s GFHE 
performance (comprehensive efficiency) level is 
the highest in central China, followed by east-
ern China, which is not much different from the 
national average level, and the lowest in west-
ern China. From the perspective of time, from 
2008 to 2020, the overall level of China’s GFHE 
performance was in the range of more than 
0.85, which shows that China’s higher educa-
tion funding has high utilization efficiency and 
substantial input-output solid benefits. There 
are significant differences in the scale of GFHE 
in eastern, central, and western China, with 
the highest in the east, the second in the mid, 
and the least in the west of China. Therefore, it 
further ref lects the imbalance of GFHE perfor-
mance in the three areas.

The study further decomposes the comprehen-
sive efficiency of China’s GFHE performance 
into pure technical efficiency and scale efficien-
cy (Figure 2). Complete efficiency has been f luc-
tuating and rising from 2008 to 2020. The com-
plete efficiency increased sharply after falling to 
the lowest point of 0.845 in 2011, reaching the 
maximum point in 2015, and finally reaching 
the peak of 0.964 in 2019.

Table 2. Types of government funding performance in higher education in China

Type Class I “inefficient” areas Class II “medium efficiency” area Class III “high efficiency” areas

Province

Fujian, Tianjin, Heilongjiang, 

Inner Mongolia, Yunnan, 

Gansu, Tibet, Ningxia and 

Xinjiang

Beijing, Hebei, Liaoning, Guangdong, 

Zhejiang, Shanxi, Jilin, Anhui, Sichuan, 

Guangxi and Guizhou

Shanghai, Jiangsu, Shandong, 

Jiangxi, Henan, Hunan, Hubei, 

Chongqing, Shaanxi

Table 3. Chinese GFHE performance from 2008 to 2020 (comprehensive efficiency)

Years
Areas

Eastern China Central China Western China Whole country
2008 0.836 0.970 0.811 0.872

2009 0.837 0.988 0.813 0.879

2010 0.826 0.946 0.806 0.859

2011 0.825 0.923 0.787 0.845

2012 0.872 0.928 0.779 0.860

2013 0.832 0.959 0.816 0.869

2014 0.894 0.943 0.835 0.891

2015 0.914 0.933 0.881 0.909

2016 0.920 0.936 0.824 0.909

2017 0.912 0.948 0.852 0.904

2018 0.917 0.997 0.906 0.940

2019 0.973 1.000 0.918 0.964

2020 0.947 0.970 0.913 0.943

Average 0.885 0.957 0.842 0.894
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3.2.4. Static analysis of GFHE performance  

in China

This paper selects the relevant indicators of 29 
provinces in China in 2020 as the research sam-
ple, further decomposes their GFHE comprehen-
sive efficiency into pure technical efficiency (PTE) 
and scale efficiency (SE) through the DEA mod-
el, and analyzes the return to scale. In 2020, the 
average PET value of GFHE in China’s provinces 
was 0.973, namely, non-technical and compelling, 
which means that GFHE has the problems of insuf-
ficient management level, inefficient use, and low 
input-output conversion rate. There are 19 prov-
inces with the PTE value of 1, which are distribut-
ed in eastern, central and western areas. For com-
parison, there are 16 provinces with an SE value of 
1, which are mainly concentrated in eastern and 
central areas. 

3.3. Analysis of factors influencing 

GFHE performance in China

3.3.1. Empirical model setting and variable 

description

It can be seen from the above that there are 
many differences in GFHE regional performance. 
According to the impact of different economic and 
social factors on regional GFHE performance and 
combined with the existing literature, this paper 
uses the panel Tobit regression model for empiri-
cal analysis. Based on the panel data of 29 provinc-
es in China from 2008 to 2020, this study conducts 

a quantitative analysis. The specific indicators se-
lected as explanatory variables and their meanings 
are as follows. First, per capita GDP (lnrgdp) re-
flects the degree of regional development. Second, 
the proportion of employees with a college educa-
tion or above (PEC), which shows the level of the 
local labor force. Third, the degree of urbanization 
(UL), which reflects the degree of regional eco-
nomic development. Fourth, the student-teach-
er ratio (TSD) of higher education institutions 
reflects the level of Regional Teacher Allocation. 
Fifth, the proportion of government financial ex-
penditure in regional GDP (FE), which represents 
government financial resources. China’s public 
higher education institutions mainly rely on gov-
ernment financial funding, so government finan-
cial resources have a specific impact on GFHE. 
Sixth, the proportion of tertiary industry output 
value in GDP (ind) of each province reflects the 
regional industrial development level.

3.3.2. Analysis of empirical results

Based on the panel Tobit regression model, the in-
fluence factors of GFHE performance in the coun-
try and the three areas are shown in Table 4.

The following is a one-by-one analysis of factors 
influencing GFHE performance in different areas.

The whole country. Among the influencing fac-
tors of national GFHE regional performance, per 
capita GDP (coefficient = 0.1807, P < 0.01), the 
proportion of employees with college education 

Figure 2. Change trend of government funding efficiency (funding efficiency refers to DMU efficiency, 
which is between 0-1) in higher education in China
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or above (coefficient = 1.3711, P < 0.01) and the 
degree of urbanization (coefficient = 0.6913, P < 
0.01) are the favorable factors. The ratio of stu-
dents to teachers in higher education institutions 
(coefficient = –0.04661, P < 0.05) and the propor-
tion of government expenditure in regional GDP 
(coefficient = –0.84091, P < 0.05) were the adverse 
factors. The proportion of tertiary industry out-
put value in GDP in each province has no signifi-
cant impact on it.

Eastern China. In eastern China, per capita GDP 
(coefficient = 0.4942, P < 0.1) and the degree of 
urbanization (coefficient = 0.4721, P < 0.05) are 
the favorable factors affecting the performance 
of GFHE, while the student-teacher ratio of high-
er education institutions (coefficient = –0.0738, P 
< 0.1) is the unfavorable factor. The proportion 
of tertiary industry output value in GDP in each 
province has no significant impact on it.

Central China. In central China, the degree of ur-
banization (coefficient = 0.2551, P < 0.05) is the fa-
vorable factor affecting the performance of GFHE, 
while the ratio of students to teachers in higher ed-
ucation institutions (coefficient = –0.3346, P < 0.1) 
and the proportion of tertiary industry output val-
ue in GDP of each province (coefficient = –0.3762, 
P < 0.01) are the unfavorable factors. The ratio of 
employees with a college education or above and 
the proportion of government expenditure in re-
gional GDP have no significant impact.

Western China. In western China, the proportion 
of employed persons with a college education or 
above (coefficient = –0.1185, P < 0.05), the balance 
of government expenditure in regional GDP (co-
efficient = -0.3017, P < 0.1), and the ratio of ter-
tiary industry output value in GDP of each prov-

ince (coefficient = –0.1590, P < 0.1) are unfavorable 
factors, and the per capita GDP, the degree of ur-
banization and the ratio of students to teachers in 
higher education institutions have no significant 
impact on it.

4. DISCUSSION

This study creatively analyzes the relationship 
between the scale of GFHE and the level of 
funding performance in China for the first time. 
This is consistent with the theoretical hypothe-
sis H1. Therefore, the theoretical hypothesis H1 
is accepted. The analysis results show that the 
comprehensive efficiency has fluctuated and 
rose from 2008 to 2020. The total efficiency rose 
sharply after falling to the lowest point of 0.845 
in 2011, reached the maximum point in 2015, and 
finally reached the peak of 0.964 in 2019, indicat-
ing that the comprehensive efficiency of China’s 
GFHE performance is in the trend of overall 
fluctuation and rising, but presents the charac-
teristics of “W-shaped” fluctuation and rising. 
This reflects that in the development process of 
China’s GFHE system, with the continuous in-
crease of funding, the corresponding manage-
ment system is also constantly improved to keep 
up with the rise in funding, which promotes the 
improvement in the funding performance level 
to a certain extent. However, this performance 
level improvement is unstable. These results sug-
gest that with the continuous expansion of the 
scale of GFHE, the government and colleges and 
universities should strengthen cooperation and 
actively improve the use efficiency and manage-
ment level of funds, to reduce the ““W-shaped” 
fluctuation and improve the comprehensive effi-
ciency of GFHE performance.

Table 4. The influence factors of GFHE performance in the whole country and the eastern, central, 
and western areas

Model I (whole Country) II (eastern China) III (central China) IV (western China)

Variable Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error

lnrgdp 0.1807*** 0.0898 0.4942* 0.3293 –0.3399 0.3165 –0.0024 0.0059

pec 1.3711*** 1.0715 –1.0971 1.0506 1.1182 1.5614 –0.1185** 1.2546

ul 0.6913*** 0.5911 0.4721** 0.3001 0.2551** 0.3202 0.0074 1.4318

tsd –0.04661** 0.0255 –0.0738* 0.0443 –0.3346* 0.4158 0.7261 0.5859

fe –0.84091** 0.2780 0.0229 2.7481 2.5678 1.7431 –0.3017* 0.1634

ind –0.5652 0.5664 0.0988 0,277 –0.3762*** 0.1383 –0.1590* 0.0931

Note: *** P < 0.01, ** P < 0.05, and * P < 0.1.
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There are significant differences in GFHE per-
formance among the three areas in China, which 
is consistent with the theoretical hypothesis H2. 
Therefore, the theoretical hypothesis H2 is accept-
ed. The performance level of government funding 
in the eastern area is in a stable upward stage from 
2011 to 2019, the same as that of China in 2020. The 
funding performance level of the central area has 
always maintained the highest state from 2008 to 
2019, and reached the highest point of comprehen-
sive efficiency of 1.000 in 2019. As for the western 
area, the performance of government funding has 
always fluctuated at a low-efficiency level in all sta-
tistical years. The lowest point of 0.779 compre-
hensive efficiencies in the western area appeared 
in 2012 and the highest point of 0.918 appeared in 
2019. There is a particular gap between the west and 
the national level, and the gap between the western 
and the eastern area is the largest. The results of this 
study are similar to those of Wang et al. (2013). The 
latter study shows that the differences in the allo-
cation of educational resources among provinces 
in China are expanding, and the level of funding 
performance is also different. Moreover, the study 
also takes typical provinces in central, eastern, and 
western China as examples for empirical analysis. 
But it analyzes only distinct provinces, lacks a com-
prehensive study, and is not representative. This 
study makes up for the defects in this regard and 
makes a macro analysis from a regional perspective, 
and the results are more objective.

The results of this study also show an imbalance 
in the development of GFHE performance among 
different provinces in the same area of China, 
which is consistent with the theoretical hypoth-
esis H3. Therefore, the theoretical hypothesis H3 
is accepted. Further analysis also shows that only 
30% of the provinces have achieved efficient de-
velopment in GFHE resource allocation and uti-
lization. The rest of the provinces are still in the 
stage of low-efficiency operation. This is consist-
ent with the research results of Wu Jiameng (2016) 
and Qin Zhifei (2014). But these two studies only 
analyze the uneven performance of GFHE in dif-
ferent provinces in an area as a whole. They do 
not divide and analyze other provinces according 
to the performance level. This paper makes a de-
tailed analysis of this aspect. From a regional per-
spective, China’s GFHE performance presents the 
basic characteristics of the first in the central area, 

the second in the eastern area, and the third in the 
western area. There are significant differences in 
the scale of GFHE funds in China, first in the east, 
second in the central, and third in the area of west. 
The results of regional scale and performance are 
inconsistent. Class III “high efficiency” is main-
ly concentrated in eastern and central China. 
Shanghai, Jiangsu, and Shandong are typical east-
ern educationally powerful and economically 
strong provinces, and their GFHE performance 
level is consistent with their strength. The high ef-
ficiency of GFHE performance in Jiangxi, Henan, 
Hunan, and Hubei provinces has a great relation-
ship with implementing the central rise strategy. 
The guidance of national policies and the grasp 
of opportunities urge them to pay more attention 
to the funding in higher education and commit 
themselves to the efficient development of higher 
education quality, to cultivate more excellent tal-
ents to meet the needs of the rapid growth of the 
regional social economy. With the “Belt and Road” 
policy, Shanxi and Chongqing have gained consid-
erable growth in higher education, and the quality 
level has been rapidly improved. Class II “medium 
efficiency” provinces and three areas have both. It 
is noteworthy that Beijing, as the center of China’s 
politics, economy and culture, also belongs to 
class II “medium efficiency,” which indicates that 
Beijing is insufficient in the allocation and utiliza-
tion of GFHE resources, showing problems such 
as excessive input of resources and low input-out-
put efficiency. Moreover, as economically strong 
provinces, Zhejiang Province and Guangdong 
Province also offer a low level of GFHE perfor-
mance. The reason for its poor efficiency is that the 
expansion speed of the GFHE fund scale does not 
keep a good fit with the improvement of quality. 
Class I “low efficiency” is mainly concentrated in 
the western area. The main reasons for its low effi-
ciency are an underdeveloped economy, common 
scale of GFHE, and imperfect development of the 
higher education system.

The average PTE value of GFHE in China’s prov-
inces is 0.973, which is non-technical and compel-
ling, indicating that GFHE has the problems of in-
sufficient management level, inefficient use, and low 
input-output conversion rate. The average SE value 
of GFHE is 0.969, which is non-scale effective and 
lower than PTE, indicating that GFHE has a series 
of problems such as too serious or too low input or 
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output, unreasonable funding allocation, etc. There 
are 19 provinces with a PTE value of 1, distributed 
in the eastern, central, and western areas. For com-
parison, there are 16 provinces with an SE value 
of 1, which are mainly concentrated in the central 
and east areas. The value of PTE is 1, which indi-
cates that the province can make full use of GFHE 
funds. In contrast, the provinces with suboptimal 
PTE need to improve PTE by improving GFHE 
management level, promoting resource allocation, 
and effective utilization, and improving input-out-
put transformation mechanism. The value of SE is 
1, which indicates that the GFHE of this province 
has reached the optimal scale. At the same time, 
the provinces whose SE has not reached the opti-
mal scale have the problems of mismatch and too 
much or too little funding in the configuration and 
development needs of GFHE.

Theoretical hypothesis H4 suggests that China’s 
GFHE performance may be affected by total pop-
ulation size, engel coefficient, per capita GDP, ur-
banization process, and the proportion of tertiary 
industry output value. However, this study shows 
that the performance of GFHE in the eastern area 
is mainly affected by the degree of regional devel-
opment, the degree of urbanization, and the level 
of teacher allocation. The performance of GFHE 
in central China is mainly affected by the degree 
of urbanization, the level of teacher allocation and 
the level of regional industrial development. The 
performance of GFHE in the western area is main-
ly affected by the labor level, government financial 
resources, and regional industrial development 

level. The above results are not wholly consistent 
with the theoretical hypothesis H4. Therefore, the 
theoretical hypothesis H4 is rejected. Due to the 
most developed economy and paying enough at-
tention to the development of the higher education 
industry, the eastern area has rich educational re-
sources and a high standard of teachers. However, 
the proportion of teachers to students is too high, 
resulting in surplus teacher resources, which af-
fects the social benefits of GFHE. In the central 
area, the teacher allocation level and regional in-
dustrial development level in the central area hurt 
GFHE performance. The degree of urbanization 
and the scale of higher education will have a posi-
tive impact on the performance of GFHE. The per-
formance of GFHE in the western area is mainly 
affected by the labor level, government financial 
resources, and regional industrial development 
level. The story of economic development in the 
area of west is relatively low. The industrial devel-
opment mainly exists in the primary industry and 
the secondary sector. The growth of the tertiary 
sector lags obviously, which cannot effectively 
drive the local employment level, and the number 
of people with higher education is seriously lost. 
Mao (2009), Wang Jianhong and Liu Yirong (2015), 
Zhang and Wang (2014), Zhang Shuhui and He 
Juanjuan (2015) all explored the factors influenc-
ing higher education development and university 
scale and did not examined the factors influencing 
GFHE performance. This paper not only analyzes 
the factors that influence GFHE performance in 
different areas, but also further distinguishes be-
tween positive and negative elements.

CONCLUSION

This paper aims to analyze regional differences in the scale and performance of GFHE in China, as well 
as the factors affecting the performance level of GFHE in eastern, central, and western China. Based 
on the data on China’s GFHE from 2008 to 2020, this paper finds that the comprehensive efficiency of 
China’s GFHE performance shows an overall fluctuating upward trend with the scale growth of GFHE, 
but shows the characteristics of “W-shaped” fluctuating upward. The reason why this happens is that 
with the continuous expansion of the scale of funding, the corresponding management system of the 
government and colleges and universities is passively improved, which in a disguised form contributed 
to the improvement of performance level, but this improvement is unstable. Therefore, the government 
and universities should strengthen cooperation and actively improve the use efficiency and manage-
ment level of funds, to reduce the “W-shaped” fluctuation.

The study also found that in addition to the uneven distribution of the GFHE scale and differences in 
performance level, there is also a situation where the GFHE scale level is not wholly consistent with 
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performance in the three areas of eastern, central, and western China. The ranking of funding size is 
eastern, central, and western areas. The order of performance level is central, eastern, and western areas. 
This situation occurs because GFHE has the problems with insufficient management level, inefficient 
use, and low input-output conversion rate. Based on this situation, it is necessary to further analyze the 
factors affecting the performance level of the three areas.

The empirical analysis is carried out using the panel Tobit regression model. The results show that the 
performance of GFHE in eastern China is mainly affected by the degree of regional development (pos-
itive), the degree of urbanization (positive), and the level of teacher allocation (negative). The perfor-
mance of GFHE in central China is mainly affected by the degree of urbanization (positive), the level 
of teacher allocation (negative), and the level of regional industrial development (negative). The per-
formance of GFHE in the western area is mainly affected by the level of the labor force (negative), gov-
ernment financial resources (negative), and regional industrial development level (negative). Therefore, 
appropriate countermeasures should be formulated in different areas according to other influencing 
factors and local conditions to promote the coordinated development of regional GFHE.
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