
Volume 3 Issue 11, 2022 

DOI: 10.6981/FEM.202211_3(11).0004 

26 

Frontiers in Economics and Management 

ISSN: 2692-7608 

The Promotion of Human Capital Structure Optimization on 
Economic Growth 

-- An Empirical Study based on Panel Data of 31 Provinces and 
Cities in China 

Xu Li 
Hunan University of Science and Technology, Hunan, China 

Abstract 
Human capital is the power source of scientific and technological innovation, and 
scientific and technological innovation is the only source of long-term economic 
development. Therefore, it is necessary to understand the relationship between human 
capital structure and economic organizations. This paper tests the impact of the 
optimization of human capital structure on China's economic growth by building a fixed 
effect model, and through regression analysis of panel data of 31 provinces in China. The 
following conclusions are drawn: 1) The optimization of human capital structure is 
conducive to promoting the high-quality development of China's economy. 2) Only when 
the structure of human capital is compatible with the industrial structure of the economy 
at that time, can human capital promote the economy. 3) The optimization and 
upgrading of the structure of human capital can effectively reduce the imbalance of 
economic development between regions, and reduce the problem of uneven income 
distribution within regions. 4) In the process of human capital training, it can also play a 
certain role in promoting the economy. It can be seen from the research conclusion that 
the optimization of human capital is of great significance for economic growth, and is 
also an important step to solve the aging problem in China. 
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1. Introduction 

The transformation of human capital from primary to advanced is basically synchronous with 
economic growth. The process of China's gradual economic take-off since the reform and 
opening up is the process of gradual transformation of human capital from primary to advanced. 
From 1978 to 2011, China's economy continued to grow at a high speed, with an average annual 
growth rate of 9.9%. At the same time, with the recovery of the college entrance examination 
system, China's human capital structure has also undergone tremendous changes with 
economic growth. The proportion of high-quality talents with higher education background in 
the population is also gradually rising. The proportion of the population with education below 
junior high school also decreased from 81.3% in 2000 to 67.7% in 2019. The proportion of the 
population with a high school degree or above rose from 18.7% in 2000 to 32.3% in 2019. 
However, there is still a big gap between this proportion and that of developed countries. 
According to the Xinhua News Agency, in 2000, the proportion of people with master's degrees 
accounted for only 8.6% of the total population. In 2018, the proportion rose to 13.1%. 
From the existing literature, there are generally two views on the impact of human capital on 
economic growth: 
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First,the optimization of human capital structure can promote economic growth [1,2,3]. First of 
all, there is a positive correlation between the accumulation rate of human capital and economic 
growth, resulting in the income gap between countries [4]. Romer (1990) first proposed the 
idea of human capital classification on the basis of previous theories, and then introduced 
human capital into the economic growth theory as a source of both production factors and 
technological innovation [5]. In addition, in his opinion, human capital can directly affect the 
ability of knowledge innovation, and then affect the rate of technological progress, so as to 
improve the labor productivity of enterprises and achieve economic growth. In the later 
research, some scholars unified the idea of technology catch-up [6] and the idea of technology 
innovation into a framework, and proposed that human capital can enter production as a 
production factor alone, and the size of its input can affect the size of its output [7]. Moreover, 
some studies have shown that the driving factors for China's economic development to achieve 
long-term high-speed growth lie in the progress of science and technology and the 
accumulation of human capital. Human capital investment will also play a positive role in 
promoting economic growth [8,9]. Moreover, due to the downward compatibility of human 
capital, human capital cannot be generally included in the production function as an element, 
but is divided into high-level human capital and low-level human capital, and its impact on 
economic growth is analyzed separately [10,11]. 
Second, in different periods of economic development and different periods of industrial 
structure, human capital has different impacts on regional economy [12]. For countries with 
low education level, education has this promoting effect on economic development. For 
countries with high education levels, over education has little impact on economic growth [13]. 
There are also empirical studies that show that human capital with secondary education 
background has a far greater impact on regional economic growth than human capital with 
higher education background [14,15]. In addition, the impact of human capital on regional 
economy is also different. For underdeveloped regions, basic education plays a greater role in 
economic development and income inequality than higher education [16]. Bian Jingya and Shen 
Lisheng (2004) found in their study of the differences in economic development between the 
east and the west of China that material capital has a greater impact on economic development 
in the west than human capital, while the opposite is true in the east [17]. Some scholars believe 
that the improvement of human capital does not necessarily reduce the economic differences 
between regions [18,19]. Furthermore, through further research, it is found that physical 
capital plays a greater role in narrowing the economic gap between regions than human capital 
[20]. Empirical research results show that the greater the internal educational background gap 
of human capital, the greater its impact on economic growth [21,21,23]. 
Based on the above literature, the significance of the optimization of human capital structure 
for economic growth is mainly reflected in two aspects: 1. Human capital is positively related 
to the economy, and the improvement of its accumulation speed will also accelerate economic 
growth; 2. The role of human capital in promoting economic development in China mainly 
depends on the structure of human capital and the level of regional development. The 
contribution of this paper may be: 1. using fixed effect model to analyze the impact of human 
capital structure optimization on economic growth. 2. From the perspective of human capital 
stock, analyze the impact of human capital stock on regional consumption, investment and 
other factors. 

2. Theoretical Mechanism Analysis 

According to Schultz's human capital theory, human capital needs to measure the advantages 
and disadvantages of a human capital from the two perspectives of "quality" and "quantity" [24]. 
That is, the "quality" and "quantity" of human capital can be measured from the labor 
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proficiency, physical condition and education level of workers. Moreover, Schultz believes that 
the key factor determining economic growth is the amount of human capital. However, the 
ability of high-quality human capital in labor productivity, technological innovation and 
absorption is higher than that of low-quality human capital. Moreover, high-quality human 
capital has downward compatible ability, that is, high-quality human capital can engage in the 
work of low-quality human capital, and vice versa [9]. Therefore, with the development of 
economy, high-quality human capital is bound to gradually replace low-quality human capital. 
The optimization of human capital structure will drive the technological innovation and 
industrial structure upgrading of the economy and society, so as to achieve high-quality 
economic growth and promote sustainable social development. If a country wants to achieve 
high-quality development, it must have a technological structure and industrial structure that 
are suitable for the current national conditions. The composition of a country's factor input is 
exactly the key factor determining the country's technology and industrial structure. As the 
most important input factor in a country's economic growth, human capital will inevitably have 
a key impact on the country's industrial structure and technical level. Specifically, the role of 
human capital structure optimization in technological innovation and industrial upgrading is 
mainly reflected in: 
First, human capital promotes technological innovation and technological structure upgrading. 
It can be seen from the endogenous growth theory that the upgrading of the human capital 
structure can effectively improve the ability of the labor force in terms of knowledge innovation, 
technology absorption and diffusion, thus contributing to the gradual upgrading of the technical 
structure [25,26]. First, human capital is the main source of knowledge innovation and 
technology upgrading. Moreover, because of the spillover effect of knowledge and technology, 
knowledge innovation and technology upgrading can effectively improve the productivity of 
the working population itself, so as to achieve high-quality economic growth. Moreover, 
knowledge innovation and technology upgrading have higher requirements for human capital 
skills and education. Compared with low-level workers, high-level workers are easier to 
innovate and upgrade technology. Therefore, the upgrading of human capital is the most 
effective way to promote the end of structural upgrading. 2、 High quality human capital 
contributes to the absorption and diffusion of new technologies. In the transition period of 
economic development power, various new technologies emerge in endlessly, which requires 
human capital to have a better ability to absorb and spread technology. Because high-quality 
talents have downward compatible ability, high-quality human capital is easier to master and 
spread new technologies, which is conducive to promoting the spread of new technologies and 
upgrading of technological structure. 
Second, the key to the impact of human capital on the industrial structure is that the human 
capital structure should adapt to the current economic industrial structure [27]. The technical 
structure of a country should adapt to its current factor ration. For example, before the 
Industrial Revolution, the main economic and social production activities were agriculture and 
simple handicrafts. In this period, farmers with rich experience and skilled handicraftsmen are 
workers who are suitable for the industrial structure of this period and can promote the 
development of industrial structure. After the industrial revolution, large-scale industrial 
production became the main economic production activity of the economy and society in this 
period. During this period, workers who applied knowledge in the knowledge structure became 
human capital that could adapt to the economic growth in this period. In the information age, 
workers who can promote high-quality economic development become high-level human 
capital with higher educational background. It is easy to see from the above process of economic 
development that, with the continuous development of economic society and the continuous 
improvement of technical level, the social requirements for human capital have gradually 
changed from low-level physical labor to high-level mental labor, which reflects that the 
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upgrading of industrial structure can promote the upgrading of human capital structure. In 
addition, with the rapid growth of modern economy, the national education level is also 
constantly improving, so that the proportion of high-level talents in the working population is 
getting higher and higher. The continuous upgrading of human capital structure is often 
accompanied by a certain technological structure upgrading and technological innovation, and 
this technological level update iteration will promote the upgrading of industrial structure [28]. 
The upgrading of industrial structure and technological innovation will promote economic 
growth to a higher quality level. In this way, a virtuous circle of mutual influence and mutual 
promotion has been formed between human capital structure and economic development to 
achieve long-term and stable economic growth. 
Third, the optimization of human capital structure can also promote the upgrading of 
consumption and investment structure. Under the background of the "new normal", the uneven 
income distribution in China is an important reason for the insufficient consumption demand 
in China. The optimization of human capital structure can effectively promote the reasonable 
distribution of income [29]. On the one hand, with the optimization and upgrading of the human 
capital structure, the income level will also increase with the improvement of their education 
level. According to the principle of economics, the consumption level will rise with the increase 
of income level, thus alleviating the problem of insufficient effective demand to a certain extent. 
On the other hand, the gradual transformation of human capital into higher level is a process in 
which individual consumers continue to learn and deepen their educational background. In this 
process, it is bound to drive the industrial development of a series of education industries. At 
the same time, because high-level talents themselves are also beneficiaries of education, they 
are more inclined to choose the field of education to invest in consumption in the process of 
consumption and investment, thus further promoting the vigorous development of this field. In 
addition, the optimization of investment structure will also promote the optimization of human 
capital, thereby promoting high-quality economic growth. 
Fourth, the improvement of human capital composition is often accompanied by the 
improvement of labor productivity. On the one hand, outdated equipment and production 
capacity will be gradually eliminated in the process of human capital, which often leads to the 
improvement of innovation efficiency, which will also promote economic growth in the 
direction of "quality"; On the other hand, with the disappearance of China's demographic 
dividend, the downward pressure on the economy has increased, and the economy is facing a 
critical period to realize the transformation of kinetic energy. Through the continuous 
optimization of the human capital structure, the labor remuneration of a single worker will also 
continue to increase, which will stimulate the enthusiasm of workers and achieve continuous 
improvement of production efficiency. According to the above theoretical division, the 
following assumptions are proposed: 
H0: The optimization of human capital structure is positively related to China's economic 
growth. 
H1: The structure of human capital must adapt to the current regional economic structure, so 
that human capital can promote the economy. 
H2: The accumulation process of human capital will also promote economic growth. 

3. Research Methods and Variable Selection 

3.1. Research Methods and Descriptive Statistics 
The empirical part of this paper will use the fixed effect model method to conduct a stepwise 
regression test [30], and test the above assumptions in turn, and finally analyze the impact of 
the optimization and upgrading of the human capital structure on the economic growth of 
China's eastern, central and western regions by region. 
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3.2. Demonstration Model and Indicator Description 
Based on the above theoretical analysis, we can build the following empirical model: 
 

lngdp , = α + α lnhstruc , + α lnvaf , + α lnopen , + α lngover , + α lnindu , +

α lnfixed , + α lnenro , + α lnunem , + α s , + α n ,                     (1) 
 
Where, i refers to region, t refers to time, economic growth refers to GDP of region, human 
capital structure refers to hstruc, annual financial added value refers to vaf, degree of opening 
to the outside world refers to open, government intervention refers to government, industrial 
structure refers to indu, fixed asset investment refers to fixed, human capital stock refers to the 
number of college students enro, savings rate refers to s, and natural growth rate refers to n. 
We take natural logarithms for all indicators except natural growth rate and savings rate. 
 

Table 1. Descriptive Statistics of Variables 
Variable Mean S.D. Min Max 

gdp 123116149.194 155709625.42 650000 1079869000 

hstruc 0.331 0.254 0.004 2.320 
vaf 7653674.731 11859168.011 47000.000 65352000 

open 28.201 33.895 2.974 144.158 
gover 22.032 17.211 6.101 123.975 
indu 0.666 4.570 0.001 86.350 
fixed 81436433.199 106664066 832600 514912300 
unem 3.451 0.800 1.200 6.400 
enro 55.309 48.018 0.820 199.590 

s 10.052 14.552 -17.955 35.972 
n 5.938 3.333 -1.000 14.480 

 
Due to the different statistical caliber of some data, we mainly collected panel data of 31 
provinces and cities in China from 1996 to 2019 for empirical research. The variable indicators 
of this paper mainly come from the National Bureau of Statistics, China Statistical Yearbook, 
Yunnan Survey Yearbook, and statistical yearbooks of provinces and cities. The average 
number of years of education per capita in this paper is obtained by weighted average of the 
length of education at each academic level. The savings rate in this paper refers to the residents' 
savings rate. Since the savings amount of each province cannot be collected, the savings amount 
is obtained by subtracting its consumption from the urban and rural disposable income of each 
province. The index of human capital structure in this paper is obtained by dividing the 
population over 6 years old with high school education by the population under 6 years old 
with high school education. 

4. Empirical Results Analysis 

This paper mainly uses the measurement method of fixed effect model to verify the impact of 
its human capital structure on economic growth, and verifies the robustness of its structure 
through stepwise regression [31]. 
According to the above regression model, the empirical results in Table 2 can be obtained after 
conducting the Hausman test and the F test of fixed effects. Column (1) of Table 2 only 
introduces the human capital structure variable into the fixed effect model to regress it. It can 
be seen that the optimization of the human capital structure can indeed have an impact on 
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economic growth, and it is significantly positive on the 1% confidence interval, indicating that 
there is indeed a positive correlation between the human capital structure and economic 
growth, which is consistent with the previous analysis results. At the same time, this also proves 
the hypothesis of the previous analysis: human capital can significantly promote economic 
growth. However, the empirical results in Table 2 obviously omit other variables that affect 
economic growth. Starting from columns (2) to (10), gradually introduce indicators that affect 
economic growth, such as financial development, openness, government intervention, and 
market structure. Through the regression results, it can be found that with the introduction of 
other important variables that affect the level of economic development into the model, the 
regression coefficient of human capital on economic growth is always positive, and is always 
significantly positive at the 1% confidence level. Moreover, with the introduction of these 
variables, the goodness of fit of the model is also gradually rising. This shows that the empirical 
test of the above stepwise regression can not only explain the impact of human capital structure 
on economic growth, but also its results are very stable. 
 

Table 2. The empirical results of the optimization of human capital structure affecting 
economic growth 

 (1) (2) (3) (4) 
Variable GDP GDP GDP GDP 

     
ln_hstruc 1.937*** 0.236*** 0.235*** 0.233*** 

 (60.03) (9.04) (9.03) (8.97) 
ln_vaf  0.300*** 0.290*** 0.294*** 

  (20.26) (19.18) (18.78) 
ln_open  -0.007 -0.020 -0.021 

  (-0.45) (-1.24) (-1.26) 
ln_gover  -0.012 0.019 0.016 

  (-0.30) (0.46) (0.40) 
ln_indu  0.020*** 0.019*** 0.018*** 

  (3.04) (2.90) (2.87) 
ln_fixed  0.222*** 0.222*** 0.224*** 

  (12.88) (12.99) (13.07) 
ln_enro  0.203*** 0.225*** 0.218*** 

  (11.34) (11.76) (10.74) 
s  0.002*** 0.002*** 0.002*** 
  (3.46) (3.39) (3.27) 

n   0.012*** 0.011*** 
   (3.10) (2.85) 

ln_unem    0.031 
    (1.03) 

Constant 20.454*** 9.277*** 9.223*** 9.128*** 
 (458.46) (46.51) (46.34) (42.25) 

Observations 744 744 744 743 
R-squared 0.835 0.981 0.981 0.981 

t-statistics in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
 



Volume 3 Issue 11, 2022 

DOI: 10.6981/FEM.202211_3(11).0004 

32 

Frontiers in Economics and Management 

ISSN: 2692-7608 

In addition, from the empirical results in Table 2, we can see that indicators such as financial 
development, openness, human capital stock, fixed asset investment, industrial structure and 
per capita savings rate have passed the significance test, which shows that these indicators can 
have a certain impact on economic development. The impact mechanism of some indicators is 
as follows: 
There is a positive correlation between economic opening up and economic growth. It shows 
that the higher a region's economy is open to the outside world, the closer its exchanges with 
foreign countries are, and the more developed its international trade is, which can drive the 
development of various industries in the region. At the same time, the development of 
international trade is inseparable from the transportation industry. This makes the region a 
window for domestic and international exchanges, thus further promoting regional economic 
development. The degree of financial development, fixed asset investment and industrial 
structure are closely related to each other. The higher the degree of regional financial 
development, the easier it is for enterprises to obtain large amounts of capital in the region, 
thus increasing the number of various enterprises in the region, thereby promoting the 
adjustment of the regional industrial structure, increasing the investment in fixed assets in the 
region, and ultimately achieving high-quality economic development. This proves to be correct. 
In addition, the increase of human capital stock can also accelerate economic growth. The 
reason is that, first of all, the accumulation process of human capital stock itself is a process of 
consumption. In this process, various industries in the field of education will flourish, which 
can promote economic growth in this regard. Secondly, the stock of human capital can become 
workers who can create product value in the future, and because the stock is high-quality 
workers, it can play a role in promoting the spread and development of new technologies [32]. 
This verification statement is correct. 

5. Conclusion 

This paper starts from the theoretical level, analyzes the impact mechanism of the change of 
human capital structure on regional economy, and concludes that there is a positive correlation 
between high-level human capital and regional economic growth, and also deduces that the 
human capital structure that does not adapt to the economic structure will inhibit economic 
growth. In the following analysis, we collected panel data from 31 provinces and cities in China. 
From an empirical perspective, we analyzed the impact of changes in human capital structure 
on economic growth, further proving the derivation process of the above theoretical 
mechanism. At the same time, we also found the impact of other variables related to economic 
growth on economic growth. Based on the above analysis, the following conclusions are drawn: 
the optimization of human capital structure is conducive to promoting the high-quality 
development of China's economy. The optimization and upgrading of the structure of human 
capital can effectively reduce the imbalance of economic development among regions, and 
reduce the problem of uneven income distribution within regions. In the process of human 
capital training, its training process will also have a certain impact on regional consumption 
and investment, thus promoting the rapid development of regional economy. Therefore, in the 
long run, with the disappearance of China's demographic dividend and the intensification of the 
aging problem of the population, we can find a feasible way from the perspective of optimizing 
the human capital structure that is suitable for China's national conditions and can solve the 
current population problem. Based on the above analysis and China's national conditions, the 
following policy recommendations are proposed: 
Accelerate the adjustment of industrial structure. From the perspective of industrial structure, 
the eastern region of China has generally presented an extensive economic development mode 
that focuses on import and export and exports labor-intensive products. Although this 
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development mode has brought us a good speed of economic development in the early days of 
reform, from the perspective of the current economic situation of our country, and from the 
perspective of the population problems facing our country, This low value-added labor-
intensive development is not suitable for China's current economic development situation. 
Therefore, we need to adjust our industrial structure. And for our country, due to the relaxation 
of the compulsory education policy for many years, our country has reserved a large number of 
high-level talents, which requires a large number of suitable jobs to solve the employment of 
these talents, so the adjustment of the industrial structure becomes urgent. Therefore, speeding 
up the adjustment of the industrial structure and realizing the rapid upgrading of the industrial 
structure can better adapt to China's human capital structure and achieve high-quality 
economic development. In addition, accelerating the rapid upgrading of the industrial structure 
is also the "only way" to achieve rapid improvement of labor productivity, which also reduces 
the demand for labor and slows down the aging problem of the population to a certain extent. 
In addition, we must promote the transformation and upgrading of the national labor market, 
increase the mobility of the labor market, so that human capital at the same level can find 
suitable jobs in all regions of China, and obtain roughly the same labor remuneration and 
similar living conditions, so as not to show a large number of unemployment in one region, but 
a shortage of labor in another region. For the same region, it is necessary to reduce the income 
distribution gap within the region and make its income distribution reasonable and fair. 
Increase the mobility of human capital at different levels among regions, and give full play to its 
role in promoting economic growth. 
From the perspective of human resources training, different types of talents should be trained 
according to different periods of economic development to meet the needs of economic 
development. To be specific, first of all, we should continue to strengthen the implementation 
of compulsory education, strengthen the training of basic human capital, narrow the gap 
between the east and the west in the field of basic education, focus on the relatively backward 
western regions, and increase capital investment in higher education in the western regions. 
We will strengthen the implementation of public education and talent introduction plans in the 
central and western regions, focusing on the implementation of compulsory education in the 
central and western regions, especially in the western regions. Narrow the gap between China 
and the east in terms of talent training. 
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