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Abstract 
Based on the panel data of 30 provinces in China from 2003 to 2019, the entropy method 
is used to calculate the economic high-quality development index, and the panel model 
is used to analyze the impact of Internet on the economic high-quality development. The 
results show that :(1) the Internet can promote the improvement of high-quality 
economic development level, and the faster the Internet development, the more obvious 
the promotion effect. (2) The improvement effect of Internet on high-quality economic 
development is obviously different in different regions. The improvement effect of the 
eastern region is greater than the central region and the western region; (3) The Internet 
can promote high-quality economic development by improving the level of human 
capital, and the promotion effect is more significant after the implementation of the 
"Broadband China" policy. 
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1. Introduction 

General Secretary Xi Jinping proposed at the 19th National Congress of the Communist Party of 
China that China's economy has shifted from a stage of high-speed growth to a stage of high-
quality development, is in the transformation of the mode of development, optimizing the 
economic structure, transform growth research period, must adhere to quality first, efficiency 
first, structural reform as the main line, Promote the quality change, efficiency change and 
power change of economic development, and improve total factor productivity. In today's 
world, the Internet has been integrated into all aspects of economic development. The Internet 
has obvious advantages in accelerating human capital accumulation and rational utilization of 
factor resources to promote innovation, but there are few studies on whether the Internet can 
promote high-quality economic development. Therefore, this paper focuses on whether the 
Internet can promote high-quality economic development. These studies have important 
strategic significance for China's rapid transformation of economic development mode, 
fostering new drivers of economic growth and promoting China's economy to maintain rapid 
development and other major practical issues, but also in the process of achieving high-quality 
economic development. 

2. Literature Review 

Jorgenson and Stiroh (1999), Choi and Yi (2009) , Chu (2013) tested the promoting effect of 
Internet on total economic growth and per capita GDP [1-3]. In recent years, with the 
improvement of statistical indicators, J.P. Zhang et al. (2018), W.J. Li and S.X. Wu (2020) 
concluded that Internet can promote regional economic growth [4-5]. X.Z. Li and H. Wang (2020) 
established an Internet index system and conducted empirical analysis using provincial panel 
data from 2006 to 2016, and concluded that Internet development has a significant promoting 
effect on economic growth [6]. On the other hand, the impact of Internet development on 
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productivity cannot be ignored. Foreign scholars Stiroh (2002) and Jorgenson et al. (2008) 
showed that the productivity improvement and investment increase of Internet IT production 
sector significantly accelerated the economic recovery of the United States [7-8]. Chinese 
scholars X.W. Yang and F. He (2015), J.T. Guo and P.L. Luo (2016), M.S. Cheng et al. (2020) found 
that the Internet can significantly promote the improvement of China's overall technological 
progress, total factor productivity and labor productivity [9-11]. 
Research on high quality and economic development, how to measure quality of our country 
economy development level, different scholars have different inner understanding of 
development of high quality caused by selecting index differences, B.P. Ren (2018) from the 
effectiveness of economic growth, stability, structural and welfare allocation fairness and 
consider human modernization evaluation aspects evaluate the quality of economic 
development index [12]. X.M. ShangGuan and B.H. Ge (2020) studied the impact of 
environmental regulations on high-quality economic development, and the results show that 
environmental regulations can promote high-quality economic development, but there is a 
negative spillover effect [13]. A.Y. Jiang and Z.L. Yang (2020), S.Y. Hou and L.R. Song (2020) 
respectively studied the impact of urbanization and financial structure on high-quality 
economic development [14-15]. 
In terms of existing literature, the relationship between Internet development, economic 
growth and total factor productivity has been extensively studied by Chinese and foreign 
scholars, but there are still aspects that need further discussion. There is a relative dearth of 
literature on the impact of the Internet on high-quality economic development. The marginal 
contribution of this paper is as follows: first, the impact of Internet development on high-quality 
economic development is investigated to supplement the shortcomings of existing literature in 
this respect; Second, human capital is taken as the intermediary variable to explore its influence 
on Internet development to promote high-quality economic development. 

3. Mechanism Analysis 

3.1. The Internet has a Direct Effect on Eigh-quality Economic Eevelopment 
The influence of the Internet on high-quality economic development can be analyzed from 
micro and macro perspectives. At the micro level, on the one hand, the Internet has brought 
new technology and production environment, which can simulate the process of product 
realization online, saving production and research costs. Moreover, it is easier to promote and 
publicize online, thus enhancing popularity, reducing enterprise costs and increasing sales 
volume, driving regional economic growth. On the other hand, the development of the Internet 
makes enterprises start to pay attention to product diversification, which is more conducive to 
the realization of division of labor and specialization of enterprises, and makes economies of 
scale gradually emerge. A high degree of industrial division is conducive to saving costs, 
improving efficiency, and further promoting economic growth. At the macro level, the Internet 
can adjust the allocation ratio of factors and efficiently integrate idle resources, increase the 
input of factors and bring benefits to idle resources, and achieve a win-win development model. 
Secondly, the Internet can promote innovation and improve regional innovation efficiency (X.F. 
Han et al., 2019)[16]. On the one hand, the application of Internet technology saves innovation 
cost and information cost; On the other hand, the interconnectivity features of the Internet 
facilitate the cross-regional integration of innovation resources, bring positive externalities to 
users in the whole system, and promote the improvement of regional innovation efficiency. 
Combining the above two aspects, the Internet has driven the improvement of the level of high-
quality economic development. 
Hypothesis 1: Internet has a significant role in promoting high-quality economic development. 
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3.2. Mediating Effect of Internet on High-quality Economic Development 
Human capital accumulation is the basis for achieving high-quality economic development 
(Chang et al., 2016)[17]. Broke the boundaries of time and space, Internet development for 
regional access to effective information and advanced knowledge provides high speed, 
convenient communication channels, promote the flow of knowledge in this area, through the 
Internet platform, people can quickly learn and draw lessons from other regions to realize high 
quality and economic development of all kinds of policies, the accumulation of human capital 
speed, in addition, The popularity of the Internet makes human capital accumulation within a 
limited to the area, but on the whole network to accumulate, high-quality talent can use the 
Internet platform in the network communication, communication process is the process of 
learning, knowledge collision process, this process amplifies the spillover effects of human 
capital, in the long run, will speed up the communication both human capital accumulation, 
Thus promoting high-quality economic development. The Internet through the human capital 
is the key to the Internet to promote the development of economy, high quality level of 
development, China in 2013 "the" broadband China "strategy and implementation plan" to 
further realize network increase speed and reduce cost, promote the popularization of 
nationwide, qualitative over Internet development level, make the transmission of information 
faster, optimizing the allocation of resources ability stronger, The more obvious the 
amplification effect of human capital, the stronger the promotion effect of high-quality 
economic development. 
Hypothesis 2: Internet development can promote high-quality economic development through 
the intermediary variable of human capital, and even promote high-quality economic 
development after the implementation of the "Broadband China" policy. 

4. Models, Variables and Data 

4.1. Setting of Measurement Model 
To verify the impact of Internet development on the high-quality development of China's 
economy, the following model is constructed: 
 

it 0 1 it it i t itQuality = + inter + X + + +       
 
Among them, i and t represent different provinces and years respectively; Qualityit represents 
the comprehensive index of high-quality economic development in the t year of the i region; 
interit is the Internet development level of the t year of the i region; Xit represents the control 
variable. 
This paper uses the mediation effect model to investigate the size of the effect, and draws on 
the relevant research of Z.L. Wen et al. (2004)[18], and constructs the following model: 
 

it 0 1 it 2 it i1 t1 it1

0 1 it 2 it i2 t2 it2

it 0 1 it 2 it 3 it i3 t3 it3

Quality = + inter + Y + + +

+ inter + Y + + +

Quality = + inter + hc + Y + + +

     
     

      
hc

 

4.2. Variables and Data 
High quality economic development. Drawing on existing research, this paper builds an 
indicator system of high-quality economic development from the five dimensions of innovation, 
coordination, green, opening and sharing, based on the five major development concepts, as 
shown in the following table. 
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Table 1. measurement index system of high quality economic development 
Level 1 

indicators Secondary indicators Description of the indicator 
attrib

ute 

innovation 

R&D Internal expenditures R&D Internal expenditures /GDP + 

Intellectual Property Protection 
Intellectual Property 

 Protection /GDP  
+ 

Patent application Number of patent applications received + 

Patent Grant Number of patent applications granted + 

Coordination 

Income structure Consumption level ratio - 

Demand structure Total retail sales of consumer goods /GDP + 

Urban-rural structure The proportion of urban population in the 
permanent population 

+ 

Industrial structure 
Proportion of secondary industry - 

Proportion of tertiary industry + 

green 

Industrial SO2 emissions per unit of 
GDP Industry SO2 emissions/GDP - 

Industrial solid waste emissions per 
unit of GDP 

Industrial solid waste emissions /GDP - 

Electricity consumption per unit of 
GDP 

Electricity consumption /GDP - 

Total afforestation area Total afforestation area + 

Forest cover Forest cover + 

opening 

Dependence on foreign trade Total import and export volume /GDP + 

Number of foreign-invested 
enterprises 

The total number of foreign-invested 
enterprises in China 

+ 

Number of foreign tourists 
Number of inbound tourists from foreign 

tourists + 

share 

Registered unemployment rate in 
cities and towns 

Registered unemployment rate in cities and 
towns 

- 

Number of beds in medical 
institutions per 10,000 

Number of beds in medical institutions 
 per 10,000 

+ 

Expenditure on education per capita Expenditure on education / population + 

Population mortality Population mortality - 

Railway mileage per capita Railway mileage / population + 

 
Internet development level (inter): This article uses the Internet penetration rate to indicate 
the internet development level. 
Government revenue intensity (reve): measured by the ratio of fiscal revenue of each region to 
the GDP of the region; human capital (hc): measured by the average years of education in each 
region, the regional population is divided into four groups of primary school, junior high school, 
high school and junior college and above according to the level of education, and the weight of 
the number of people over 6 years old in these four groups is multiplied by 6, 9, 12, 16 and 
summed; the level of financial development (fin): measured by the ratio of the total amount of 
deposits and loans at the end of the year of the residents to the GDP of the region Actual 
utilization of foreign capital (fore): Measured by the ratio of the actual utilization of foreign 
capital in each region to the GDP of the locality. 
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4.3. Data Sources 
Given the availability of data, this paper studied 30 provinces (autonomous regions and 
municipalities directly under the Central Government) except the Tibet Autonomous Region, 
Hong Kong, Macau and Taiwan. The data used in this article are from the China Statistical 
Yearbook, the China Industrial Statistics Yearbook, the China High-tech Statistical Yearbook, 
and the website of the National Bureau of Statistics. 
 

Table 2. Descriptive Statistics 
variabl

e 
Variable meaning Observation

s 
average 

value 
standard 
deviation 

maximu
m 

minimu
m 

Quality High-quality economic 
development  

510 0.980 0.5219 3.4819 0.3253 

inter Internet development 510 0.353 0.2119 0.8202 0.0214 

rene Percentage of government 
revenue 

510 0.098 0.0316 0.2273 0.0487 

hc Level of human capital 510 8.760 1.040 12.681 6.3163 

fin 
The level of financial 

development 510 2.6323 1.0712 7.4360 0.9465 

fore 
Utilization of foreign capital  

as a proportion of GDP 
510 0.0244 0.0200 0.1145 0.0002 

5. Empirical Analysis 

5.1. Fundamental Regression 
Table 3 reports on the results of the baseline regression. Columns (1) and (3) are the results of 
a single indicator of the core explanatory variables brought into the model for regression. 
Columns (2) and (4) are the result of adding related control variables to the model. It is easy to 
know from the table that whether it is a fixed effect model or a random effect model, the 
coefficient of the Internet development level is still positive, and it still passes the significance 
level test of 1%, which shows that the promotion effect of the Internet development level on 
the high-quality economic development is relatively stable. The development of the Internet 
can improve the speed of information transmission, improve the effectiveness of information 
transmission, greatly increase the adaptation rate of labor supply and demand sides, and 
promote high-quality economic development by optimizing the allocation of input resources, 
promoting scientific and technological development and improving production efficiency. 
Regression results for related control variables. The increase in government fiscal revenue 
(rene) has a role in promoting high-quality economic development. The increase in government 
revenue has given the government more funds to invest, build infrastructure and attract high-
tech industries, thus driving high-quality economic development. The impact of human capital 
(hc) on high economic growth and development is significantly positive. Regions with high 
human capital represent regions with more capital stock, which is a key factor in promoting 
innovation and economic growth[19], so that the increase in the level of human capital 
promotes high-quality economic development. The level of development of financial markets 
(fin) and the actual utilization of foreign capital (fore) do not play a significant role in high-
quality economic development. 
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Table 3. benchmark regression results 
 (1)Quality (2)Quality (3)Quality (4)Quality 

 re re fe fe 

inter 
1.168*** 0.980*** 0.732*** 0.720*** 

(6.78) (5.94) (4.15) (4.08) 

rene 
 2.506***  2.530*** 

 (4.18)  (4.16) 

hc 
 0.169***  0.119*** 

 (5.75)  (3.35) 

fin 
 0.0126  -0.007 

 (0.65)  (-0.37) 

fore 
 -1.400**  -1.710** 

 (-2.68)  (-3.25) 

_cons 
0.577*** -0.901*** 0.608*** -0.436 

(11.30) (-3.94) (22.73) (-1.53) 

Regional effects yes yes yes yes 

Time effects yes yes yes yes 

N 510 510 510 510 

R2 0.8190 0.8335 0.8213 0.8352 

Note: ***, **, * are indicated to be significant at the significance levels of 1%, 5% and 10%, 
respectively, the same below. 

5.2. Heterogeneity Regression 
Table 4. quantile regression results 

 eastern central western 

 (1) re (2) fe (3) re (4) fe (5) re (6) fe 

inter 
1.068** 0.841** 0.630** 0.706** 0.374 0.359 

(2.61) (1.98) (2.11) (2.20) (1.59) (1.49) 

rene 
2.385* 2.558** 1.587* 1.757* -1.927** -1.941** 

(1.94) (2.05) (2.05) (1.91) (-0.26) (-2.71) 

hc 
0.245*** 0.252** 0.130*** 0.141** 0.0188 0.0096 

(3.74) (3.02) (3.31) (3.20) (0.57) (0.28) 

fin 
0.0336 0.0182 -0.0395 -0.034 0.0506** 0.0565** 

(0.80) (0.41) (-1.62) (-1.36) (2.40) (2.60) 

fore 
1.090 1.128 0.0137 -0.10 3.064*** 3.003** 

(0.96) (0.99) (0.02) (-0.11) (3.47) (3.35) 

_cons 
-1.728** -1.736** -0.545* -0.654 0.422* 0.477* 

(-3.22) (-2.37) (-1.70) (-1.82) (1.70) (1.86) 

Regional effects yes yes yes yes yes yes 

Time effects yes yes yes yes yes yes 

N 187 187 136 136 187 187 

R2 0.8277 0.8283 0.9294 0.9296 0.9214 0.9214 

 
From Table 4, it is easy to know that the impact of the Internet development level on the high-
quality development of the economy has a significant location heterogeneity, for the eastern 
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and central regions, the improvement of the Internet development level will promote the high-
quality development of the economy, while the western region has not found a significant 
improvement effect, and the promotion effect in the eastern region is greater than that in the 
central region. The possible reason is that the eastern and central regions are in the stage of 
rapid development of the Internet, the scale of the Internet has been initially formed, coupled 
with the high factor endowments of the eastern and central regions themselves, with more 
advantages such as capital stock, population and infrastructure, and have shown a stronger role 
in joining the Internet as a catalyst. The western region is relatively poor, the territory is vast, 
the population is sparse and other reasons caused by the Internet development is still in its 
infancy, the relevant Internet infrastructure is constantly under construction, and these need 
to consume a lot of money and labor, the promotion effect of technological progress is small, 
and the comprehensive two aspects have caused the improvement of the Internet development 
level to promote the high-quality development of the economy is not obvious. 

5.3. Mediation Effect Test 
According to table 5 of the estimated results mediated by human capital, model (1) is the impact 
effect coefficient of Internet development on high-quality economic development is 1.272, 
which passes the 1% significance level test, indicating that each unit of internet improvement 
will bring about an increase of 1.272 units of high-quality economic development, and model 
(2) is that the promotion effect of Internet development on human capital is 2.543, indicating 
that Internet development can promote the improvement of human capital level. In the model 
(3), the regression coefficient of human capital to high-quality economic development is 0.114, 
which passes the test at the significance level of 1%, indicating that the development of the 
Internet can indirectly promote high-quality economic development through the promotion 
effect of human capital as an intermediary variable. Further observation, when the control 
variables remain unchanged, each unit of Internet development will directly increase the level 
of high-quality economic development by 0.983 units, and will also indirectly increase the level 
of high-quality economic development by 2.543 ×0.114 = 0.29 units through the intermediary 
role of human capital, and the indirect effect will account for 22.80%. Hypothesis 2 is verified, 
indicating that the level of Internet development can promote high-quality economic 
development through the intermediary variable of human capital. 
In order to further investigate the indirect influence effect of Internet development on high-
quality economic development through human capital intermediary variables before and after 
the "Broadband China" strategy is proposed, this paper further divides the research samples 
into two sample groups before the policy proposal and after the policy proposal for mediation 
testing, and the results are shown in Table 5. It can be seen from the table that before the 
implementation of the policy, the promotion effect of Internet development on human capital 
was not significant, indicating that before the implementation of the "Broadband China" policy, 
the indirect promotion effect of Internet development on high-quality economic development 
did not have an effect, After the implementation of the policy, the development of the Internet 
without raising one unit can increase human capital by 5.289 units, and the improvement of 
human capital will increase the high-quality development of the economy by 0.121 units. The 
indirect promotion effect of Internet development on high-quality economic development 
through human capital is 5.289 × 0.121= 0.640, accounting for 24.90% of the total effect. 
Further verification of the second hypothesis, after the "broadband China" was proposed, the 
level of Internet development has been further improved, and the indirect promotion effect of 
Internet development on high-quality economic development through human capital is more 
obvious. 
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Table 5. Mediation effect test 

variable name 
2003-2019  2003-2013  2014-2019  

(1) 
Qual 

(2) 
hc 

(3) 
Qual 

(4) 
Qual 

(5) 
hc 

(6) 
Qual 

(7) 
Qual 

(8) 
hc 

(9) 
Qual 

inter 1.272*** 
(16.46) 

2.543*** 
(16.04) 

0.983*** 
(10.63) 

0.500*** 
(3.44) 

-0.487 
(-0.94) 

0.566*** 
(4.44) 

2.570*** 
(8.00) 

5.289*** 
(5.02) 

1.929*** 
(6.21) 

hc   0.114*** 
(5.40) 

  0.136*** 
(10.0) 

  0.121*** 
(5.82) 

Mediation effect   22.80%  13.20%  24.90% 

Regional effects yes yes yes yes yes yes yes yes yes 

Time effects yes yes yes yes yes yes yes yes yes 

N 510 510 510 330 330 330 180 180 180 

R2 0.7248 0.7081 0.7398 0.7462 0.3734 0.8055 0.7568 0.3311 0.7953 

6. Conclusions and Recommendations for Countermeasures 

The main research conclusions: First, the Internet has a promoting effect on high-quality 
economic development, The Internet development can enhance the high-quality economic 
development of a region, and the higher the level of Internet development, the more significant 
the effect is; secondly, the effect of the Internet development level on high-quality economic 
development is heterogeneous in different regions, the effect of the eastern region is obviously 
better than that in the central region and the western region; finally, the Internet can indirectly 
promote high-quality economic development by improving the level of human capital, and its 
promotion effect has become more significant after the implementation of the "Broadband 
China" policy. 
According to the above research, the countermeasures proposed in this paper are: First, 
continue to promote the development of the Internet in various provinces and municipalities 
in China, narrow the digital divide, rationally use the Internet as a new energy source, transform 
the mode of economic development, and achieve high-quality economic development. Second, 
implement dynamic, regionally differentiated "Internet +" policies. Third, continue to 
implement policies such as "Broadband China" and "Industrial Internet Innovation and 
Development Action Plan" to improve the level of Internet development in China. The 
government should take the lead in building some information sharing platforms, industrial 
parks, etc., filtering most of the invalid and outdated information on the network, greatly 
reducing the invisible cost of searching for information, and maximizing the network effect and 
scale effect of the Internet to achieve high-quality economic development. 
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