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Abstract. As the new engine of high-quality economic development in China 
and even the world, digital economy has become the core driving force of eco-
nomic growth in recent years. This is not only the key area of the new round of 
industrial reform, but also a major issue related to the long-term stability of the 
country. Therefore, the status of digital economy in national economies of var-
ious countries is constantly improving, and the goal of building a digital power 
is also put on the agenda of our country. Among them, from the perspective of 
national digital economy development, Shanghai's digital economy develop-
ment is particularly prominent. Throughout the country, Shanghai is far ahead 
in the development of digital industry, big data and e-commerce economy. 
Therefore, the research object of this paper takes Shanghai as the representative 
and focuses on the development of digital economy in Shanghai, trying to ana-
lyze the present situation and benefits of digital economy development in 
Shanghai, and put forward corresponding conclusions and suggestions accord-
ing to the data analysis. Digital economy is a new driving force to promote the 
transformation and upgrading of manufacturing industry. Exploring the influ-
ence mechanism of digital economy on manufacturing service will help to pro-
mote the high-quality development of manufacturing industry. 

Keywords: Digital:economy; Entropy method ;TOPSIS method ;Relative pros 
and cons. 

1 Introduction 

The development of digital economy mainly has three basic conditions: digital 
economy infrastructure, information industry and the external environment for digital 
economy development. The economic development of Shanghai has the above three 
basic conditions. Compared with other cities in China, it is more representative in 
research and can better predict the general trend of the development of digital economy 
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in other cities in China. How to construct and measure the digital economy is an im-
portant proposition for the pursuit of high-quality economic development in the new 
era, and it is particularly important for the sustainable and healthy development of the 
Chinese economy [1]. Since there are many disputes in the classification of the do-
mestic digital economy industry, what is the impact of the digital economy on social 
activities in terms of its essence? From what perspective should we study the digital 
economy? The measurement of the added value of the digital economy, etc. The indi-
cators selected in this paper are clearly defined and recorded with exact figures, which 
makes the research results more authentic and convincing. 

How to improve the theoretical system of the digital economy in the context of China 
to guide the practice of high-quality economic development will become an important 
issue for future theoretical and empirical research on the digital economy [2]. Practice 
yields true knowledge, and the deep-seated content behind practice is the real source of 
its development. As far as the digital economy is concerned, there are many problems 
such as imperfect theory, some doubts, evaluation criteria, etc., which ultimately need to 
be empirical and qualitative. comprehensively to solve. 

The Fourth Plenary Session of the 19th Central Committee of the Communist Party 
of China identified "data" as a factor of production for the first time, and the digital 
economy with data as the core factor of production and digital technology as the core 
driving force will become a new driving force for economic growth [3]. This clear 
definition is more conducive to practical development, and also points out a new journey 
for economists to study. The physical carrier of data value empowerment—modern 
information network amplifies the value-added and fusion value-added effects of data 
itself, and improves the performance of data value empowerment and digital technology 
empowerment [4]. Data is no longer a digital code that looks ordinary, as if it has no 
actual value, and the level of economic benefits behind it has increasingly become one 
of the important indicators to measure in daily life. 

Based on the status quo and development potential of the digital economy, following 
the principles of advancement, feasibility and scientificity [5], combined with the rele-
vant data of the Shanghai Municipal Bureau of Statistics of the digital economy in the 
past ten years, entropy analysis and TOPSIS analysis were carried out on Shanghai data. 
The use of evaluation methods is not static. It is a good method to choose an appropriate 
method that can effectively and clearly reflect the data. It is worth noting that the ad-
vantage of the entropy weight method is that it is objective. In order to consider the 
characteristics of the data itself and the actual economic significance, a combination of 
objective and subjective weighting is used to determine the weight of each indicator. 
The scientific nature of the evaluation system is directly related to the understanding of 
the pros and cons of the object being evaluated, and it is of great significance to apply 
scientific methods to the construction of the evaluation system [6]. 

2 Data analysis 

2.1 Calculation of entropy weight 

1) Selection of indicators and data.  
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This research selects the Internet penetration rate in Shanghai from 2011 to 2020, 
employees in urban units in digital economy-related industries, employees in urban 
units, permanent resident population at the end of the year, total telecommunications 
business, mobile phone penetration rate, and digital financial inclusion in Peking 
University. The seven indicators of the index fit the comprehensive development of the 
digital economy from three aspects: industry development, employment status, and 
ecological construction. 

2) Weight calculation.  
In this study, the entropy method was used to calculate the weights. Entropy is a 

measure of uncertainty. The greater the amount of information, the smaller the uncer-
tainty and the smaller the entropy; the smaller the amount of information, the greater 
the uncertainty and the greater the entropy. Since the indicators selected this time are all 
positive indicators, there is no need to perform positive processing on them, and the 
information entropy e value is calculated. The formula is as follows: 

  (1) 

The information utility d value is the information entropy redundancy, which measures 
the repetition degree of information. The calculation formula is as follows: 

  (2) 

Based on the information entropy e value and the information utility d value, the weight 
calculation formula is: 

  (3) 

Therefore, the data weight of each indicator can be calculated through the above for-
mula. After the data weight of each indicator is calculated, we can try to carry out the 
next step of analysis. 

3) Calculation result of entropy value.  
After the data is operated on, the results are summarized in the following table: 

Table 1. Summary of the results of weight calculation by entropy method 

index Information 
entropy value e 

Information 
utility value d 

Weight coeffi-
cient w 

Internet penetration 0.9993 0.0007 0.35% 
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Employed persons in 
urban units related to 
the digital economy 

0.9545 0.0455 23.37% 

Employed persons in 
urban units related to 
the digital economy 

0.9982 0.0018 0.91% 

Year-end resident 
population 0.9999 0.0001 0.03% 

Total telecom busi-
ness 0.8916 0.1084 55.64% 

Mobile phone pene-
tration 0.9968 0.0032 1.65% 

Peking University 
Digital Financial 
Inclusion Index 

0.9648 0.0352 18.06% 

Among them, the employment of urban units in digital economy-related industries, 
the total amount of telecommunications business, and the digital financial inclusion 
index of Peking University are important indicators, which have a large weight. Internet 
penetration rate, employed persons in urban units, permanent resident population at the 
end of the year, and mobile phone penetration rate are secondary indicators with smaller 
weights. 

2.2 Analysis of relative merits and demerits 

The TOPSIS method ranks the evaluation objects according to the distances between 
the evaluation objects and the positive and negative ideal solutions, so as to evaluate the 
relative merits and demerits. 

First of all, it is necessary to determine the evaluation indicators to ensure that the 
evaluation indicators are all positive. The indicators selected in the index system estab-
lished in this research are all positive indicators. 

Secondly. In the above table, D+ and D- respectively represent the distance between 
the evaluation object and positive and negative ideal solutions. The calculation formula 
is as follows: 

  (4) 

Finally, C value represents the proximity between the evaluation object and the optimal 
solution. The larger the value, the closer it is to the optimal solution. Its calculation 
formula is as follows: 

  (5) 

The positive and negative ideal solutions and relative proximity of each evaluation 
object can be obtained by calculation, which are summarized in the following table: 
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Table 2. TOPSIS evaluation calculation results 

year 

Positive 
ideal 

solution 
distance 

D+ 

Negative 
ideal 

solution 
distance D- 

Relative 
proximity 

C 

Sort 
results 

2011 1.338 0 0 10 

2012 1.314 0.049 0.036 9 

2013 1.241 0.161 0.115 8 

2014 1.203 0.201 0.143 7 

2015 1.104 0.275 0.2 5 

2016 1.243 0.214 0.147 6 

2017 1.14 0.296 0.206 4 

2018 0.742 0.623 0.456 3 

2019 0.311 1.035 0.769 2 

2020 0.001 1.338 0.999 1 

Calculate the positive ideal distance and the negative ideal distance with the year as 
the research object. The maximum value of the positive ideal distance is 1.338 in 2011, 
the minimum value is 0.001 in 2020, the maximum value of the negative ideal distance 
is 1.338 in 2020, and the minimum value is 0 in 2011. 

Draw a line chart based on the data in the table as follows: 

 
Fig. 1. Line chart of related pros and cons 

First of all, it can be seen from the figure that the overall relative pros and cons have 
gradually improved over time, and the intersection of the positive ideal distance and the 
negative ideal distance roughly occurred in 2013. Secondly, it can be found that the 
development of Shanghai's digital economy has the characteristics of early start and 
rapid development, and the overall development of the overall industry is coordinated. 

660 J. Qi et al. 



In the end, we came to the conclusion that the development level of Shanghai's digital 
economy is relatively high and the development status is relatively stable. 

3 Conclusion 

With the emergence of research institutions, the prosperous economic phenomenon of 
Shanghai's digital economy has also been studied and explored by various research 
institutions, and it can be used as a reference for other regions across the country, 
which will promote the development of digital economy in other regions. Through the 
data collection of various regions in China and the deep analysis of the data presented 
by Shanghai, we can draw the following conclusions. First of all, from the data analy-
sis of Shanghai, it can be seen that the telecom business volume dominates and is the 
biggest direct beneficiary. Through the continuous expansion and development of 
telecom business in various industries, Shanghai promotes the steady development of 
digital economy with the transaction volume of telecom business. On this basis, with 
various e-commerce transactions as the main driving force and digital currency as the 
center, the two-way cooperation has promoted the rapid development of Shanghai's 
digital economy. Therefore, the business volume of Shanghai Telecom is the main 
influencing factor of Shanghai digital economy. Secondly, from the comparative ad-
vantages and disadvantages of the overall data presentation, in 2013, Shanghai's digi-
tal economy situation improved and made a qualitative leap after that, and it was con-
cluded that Shanghai's digital economy started earlier. The digital economy has higher 
forward-looking and timely standards for its products and services, which requires not 
only a complete theoretical knowledge system but also timely development. The 
Shanghai Municipal Government is the leader of China's digital economy develop-
ment, and has not fully understood the concept and theory of digital economy in other 
parts of the country. Shanghai is at the forefront of digital economy development with 
a sense of cutting-edge opportunity, and Shanghai has a sense of opportunity for the 
future development of digital economy. Finally, from the data charts since 2013, it 
can be seen that the development of digital economy in Shanghai is relatively bal-
anced. With a balanced and stable mentality, Shanghai has innovated on the original 
traditional theoretical system and achieved a breakthrough in the development of 
digital economy. Stable digital infrastructure construction is also an important part of 
Shanghai's digital economy. 
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