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Abstract—The digital economy is becoming a core force in 

reshaping the economic structure of various regions. For the 
development level of the digital economy, the entropy method is 
used to measure the indicator system for building the digital 
economy foundation, and the industrial structure upgrading 
index is constructed based on the Petty Clark theorem. This 
article selects panel data from 31 provinces and cities in China 
from 2013 to 2022 to establish a fixed effects model to study the 
impact of digital economy development on industrial structure. 
The results indicate that the development of digital economy 
has a promoting effect on the upgrading of industrial structure, 
both at the national and regional levels. Strengthening the 
development of digital economy can accelerate the upgrading of 
industrial structure, with the greatest impact on the industrial 
structure in the central region. 

Index Terms—Digital economy, Industrial structure, Fixed 
effects model.  

I. INTRODUCTION 

Against the backdrop of rapid economic development in 
China, the current digital economy has become the main and 
latest driving force for upgrading China's industrial structure. 
Develop new quality productive forces. The upgrading of 
industrial structure has opened a window of opportunity for 
the formation of new quality productive forces. 

At present, foreign scholars are paying more attention to the 
impact of digital technology on individuals, politics, society, 
and economy, as well as the indispensable role that digital 
economy plays in shaping the form and structure of national 
economy and regional clusters [1-3]. Chinese scholars have 
conducted more research on the impact of the digital economy 
on industrial structure upgrading compared to foreign 
countries, such as the interaction between the digital economy 
and the business environment, improving resource allocation 
efficiency, and promoting the integration of digital technology 
and traditional physical industries, all of which can promote 
industrial structure upgrading [4-5]. 

 In the digital economy era, scholars have conducted less 
research on the impact of industrial structure upgrading 
through regional comparisons, but there are significant 
differences in the level of economic development among the 
eastern, central, and western regions of China. This article 
uses panel regression models to study the impact of digital 
economic system on industrial structure upgrading from a 

national and regional perspective, which has certain  
 

significance for promoting China's industrial structure 
upgrading. 

II.     INDICATOR MEASUREMENT OF DIGITAL ECONOMY AND 

INDUSTRIAL STRUCTURE UPGRADING 

A. Indicator measurement of digital economy 

 This article draws on the methods of other scholars [6] in 
constructing digital economy indicators, and constructs an 
indicator system from three dimensions: digital foundation, 
telecommunications industry, and financial industry to 
measure the level of digital economy development (see Table 
1 for details). This article selects panel data from 31 provinces 
and cities in China from the China Bureau of Statistics and 
Peking University Digital Inclusive Finance Index [7] from 
2013 to 2022, and uses the entropy method to calculate the 
weights of various indicators of the digital economy, and 
evaluates the development level of the digital economy in 
each region. The entropy method is an objective weighting 
method that reduces the subjectivity in determining indicator 
weights to a certain extent. 

Table 1 Digital Economy Development Indicators 

Index Variable Selection 
Digital 
Fundamentals 

Number of Internet broadband access users 
per 100 people 
The proportion of urban employment in 
information transmission, software, and 
information technology service industries 

Telecommunica
tions industry 

Per capital telecommunications business 
volume 
Mobile phone penetration rate 

Financial 
industry 

Per capital e-commerce sales 
Peking University Digital Inclusive 
Finance Index 

B.  Evaluation and calculation of industrial structure 
upgrading level 

According to the law of industrial structure evolution 
based on the Petty Clark theorem, as the per capita national 
income level increases, labor first shifts from the primary 
industry to the secondary industry, and then to the tertiary 
industry. That is, the overall upgrading of industrial structure 
is the transformation and upgrading of the primary industry to 
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the secondary industry, and finally to the tertiary industry. 
The proportion of the tertiary industry continues to rise, the 
proportion of the secondary industry first increases and then 
decreases, and the proportion of the primary industry 
gradually decreases. In order to characterize the process of 
industrial structure upgrading using the relative changes in 
the proportion of output value of the three industries, drawing 
on the calculation method of other scholars  [8], the weights 
of the first, second, and third industries are assigned in 
descending order, namely 1, 2, and 3. The industrial structure 
upgrading index (uis) is constructed by multiplying the 
proportion of output value of each industry to the total output 
value. [9] discussed that the time-consuming process of 
developing analytical models can be accelerated with the 
help of machine learning, which is a technique for data 
processing. Using machine learning, antenna designers can 
quickly and intelligently optimize their physical antenna 
designs. This is achieved by developing trained models of the 
designers' designs. Consequently, antenna designers can 
create more efficient antennas. [10] discussed about 
Intelligent Sensor Network for Vehicle Maintenance System. 
Modern automobiles are no longer mere mechanical devices; 
they are pervasively monitored through various sensor 
networks & using integrated circuits and microprocessor 
based design and control techniques while this 
transformation has driven major advancements in efficiency 
and safety. 

III.    EMPIRICAL ANALYSIS OF THE IMPACT OF DIGITAL 

ECONOMY DEVELOPMENT ON INDUSTRIAL STRUCTURE 

A. model buildingWith the deepening understanding of the 
digit 

To further examine the impact of digital economy 
development on industrial structure, an econometric model is 
constructed. According to previous research, taking the 
logarithm of all variables reduces the heteroscedasticity of 
the data. The specific model is as follows: 

 
Among them, i represents the province, and t represents the 

time.  represents the logarithm of each index in 

region i in year t, and  is a random interference term. 
B. Variable Selection 

In the Internet era, the digital economy is more and more 
closely related to the degree of industrial structure. Therefore, 
this article selects relevant data from 31 provinces and cities 
in China from the China Bureau of Statistics from 2013 to 
2022 to analyze the impact of digital economy development 
on industrial structure. The detailed variable explanations are 
as follows: 

(1) The dependent variable: Industrial Structure Upgrading 
Index (Luis): a comprehensive indicator reflecting the 
rationality of a region or country's economic and industrial 
structure, commonly used to evaluate the health of its 

economic development and the process of economic 
transformation and upgrading. 

(2) Explanatory variable: Digital Economy Composite 
Index (LDDL): A tool used to measure the performance of a 
country or region in the development of the digital economy. 

(3) Control variables: Industrial structure upgrading is not 
only related to the development of the digital economy, but 
also influenced by other factors. Therefore, this article 
chooses the following four control variables: 

Technological innovation level (lpatent): per capita 
domestic patent application authorization volume. 
Technological innovation is the key to enhancing economic 
competitiveness. The level of technological innovation is 
constantly improving, breaking down technological barriers 
in developed countries, enhancing China's international 
competitiveness, and promoting industrial structure 
transformation and upgrading. 

Degree of government intervention: The proportion of 
general budget expenditure of local finance in each province 
to GDP. The government can become one of the important 
factors affecting the social environment through the 
formulation of relevant policies, which plays a very 
important role in promoting the upgrading of industrial 
structure 

Level of foreign trade (linout): The proportion of the total 
import and export volume of domestic destinations and 
sources of goods to GDP. In the context of economic 
globalization, the upgrading of industrial structure is not only 
influenced by internal economic factors in China, but also by 
international economic and trade factors. 

Economic development level (lgdp): per capita gross 
domestic product. Per capita GDP objectively and directly 
measures the overall level and degree of development of a 
country's society.  

C.  Empirical analysis 

1. Empirical analysis of the impact of national level digital 
economy development on industrial structure 

(1) Panel unit root inspection 
Although the panel data used in this article is short, for 

more accurate analysis, both HT and IPS tests are used for 
unit root testing. The test results show that all variables after 
the first-order difference are stationary. 

(2) Regression analysis 
The variables in the panel data after the first-order 

difference are all stable, so the Pedroni method is used for 
cointegration testing. The P-values corresponding to MP, PP, 
and ADF are all 0.000. If the test is passed, there is a 
long-term cointegration relationship, and the original 
sequence can be used for regression. 

Examine the impact of digital economy development on 
industrial structure. The F, LM, and Hausman tests were used 
to determine the most suitable model for random effects, 
fixed effects, and mixed regression models. The fixed effects 
model was ultimately selected, and the regression results are 
shown in Table2. 

According to the regression results of the fixed effects 
model, the core explanatory variable of digital economy 
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development has passed the test at a significant level of 1%, 
indicating that digital economy development will play an 
important role in upgrading industrial structure. At the same 
time, the regression coefficient of the development of the 
digital economy is positive, indicating that the development 
of the digital economy has a positive impact on the upgrading 
of industrial structure. Accelerating the development of the 
digital economy can promote the upgrading of industrial 
structure. 

Table2 Estimated Results 
Variable Mixed effect Fixed effect Random effect 

（OLSE） （FE） （RE） 
ldedl -0.008* 0.020*** 0.019*** 

 (-1.86) (8.85) (8.20) 
lpatent 0.006* -0.008*** -0.007*** 

 (1.72) (-3.87) (-3.49) 
lfinance 0.050*** 0.056*** 0.048*** 
 (9.41) (6.95) (6.61) 

linout 0.010*** 0.010*** 0.013*** 
 (4.16) (3.86) (5.51) 

lgdp 0.091*** 0.034*** 0.038*** 
 (10.65) (4.21) (4.77) 

_cons -0.053 0.650*** 0.600*** 
 (-0.57) (7.77) (7.18) 

N 310 310 310 
R2 0.653 0.695  

2. Empirical analysis of the impact of the development 
level of regional digital economy on industrial structure 

To further study the impact of the development level of the 
digital economy on industrial structure, we will analyze the 
role of digital economy development on industrial structure 
in three regions: east, west, central, and central. The 
estimated results of the fixed effects model are shown in 
Table 3. 

According to the results of the fixed effects model by 
region, the impact of digital economy development on 
industrial structure in the eastern, central, and western 
regions has passed the test at a significance level of 1%, and 
all have a positive promoting effect. However, the effect 
shows a decreasing difference in the central, eastern, and 
western regions. 

Table 3 Regional Regression Results 
 EAST CENTER WEST 

ldedl 0.021*** 0.033*** 0.018*** 
 (7.93) (6.56) (4.19) 
lpatent -0.001 -0.012*** -0.012*** 

 (-0.33) (-3.03) (-3.32) 
lfinance 0.020*** 0.059** 0.037* 
 (2.90) (2.53) (1.90) 
linout -0.006 0.013* 0.007** 

 (-1.29) (1.68) (2.04) 
lgdp 0.024*** 0.013 0.026 

 (3.06) (0.70) (1.48) 
_cons 0.697*** 0.906*** 0.696*** 

 (8.67) (4.88) (3.92) 

N 120 90 100 
R2 0.870 0.811 0.575 

IV.   CONCLUSION 

This article uses panel regression models to study and 
analyze the impact of digital economy development on 
industrial structure using relevant data from 31 provinces and 
cities in China from 2013 to 2022. The results indicate that: (1) 
The overall analysis at the national level shows that the 
development of mutual digital economy has a significant 
effect on promoting industrial structure upgrading, and the 
degree of government intervention, foreign trade level, and 
economic development level also have a promoting effect on 
industrial structure upgrading. (2) Regional analysis shows 
that the development of digital economy has a positive effect 
on the upgrading of regional industrial structure; Government 
intervention also has a positive impact on the upgrading of 
industrial structure in various regions. 
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