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Abstract. Based on the concept of green development, this paper constructs the
comprehensive evaluation system to measure the development level of digital
economy in Hubei Province and uses the entropy method to calculate the
development level with the relevant data during 2013 -2019 years, analyzing the
factors affecting the development of the digital economy in Hubei Province. In
addition, this paper uses the gray correlation method to explore the relationship
between influencing factors. The results show that the popularization level of
digital technology and R&D innovation are the main engines to promote the
development of digital economy in Hubei Province. The completed infrastructural
facility can positively stimulate the application of digital technology and promote
the digital development of enterprises. Therefore, Hubei Province should
vigorously promote industrial integration, improve innovation ability, expand
application scenarios and optimize digital governance to improve the development
level of digital economy, so as to realize the green development of Hubei
Province.
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1. Introduction and Literature Review

After the impact of the COVID-19 epidemic, the green economy and the digital
economy have become the two major themes of economic stimulus programs in
various economies around the world. Green development is a necessary condition for
long-term sustainable economic development, and the digital economy is characterized
by the high scientific and technological content, low resource consumption and less
environmental pollution, which can promote green economic development. On this
background, vigorously developing the digital economy is the main starting point for
Hubei Province to revive the economy after the epidemic, and also the key for Hubei
Province to explore a new path of green development, so as to achieve sustainable
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economic development. Therefore, how to develop the digital economy better is an
important subject for Hubei Province.

The existing research mainly focuses on the relationship between digital economy
and green economy, and the development condition of digital economy in Hubei
Province. As for the research on the relationship between digital economy and green
development, Zhang [1], Carmen [2], Qian et al. [3] found that the green economy and
digital economy can promote each other, and should play the synergistic effect to
achieve economic recovery. Xue [4], Yee et al. [5], Meleti and Constantinos [6],
Howson [7] found that digital technologies such as the Internet of Things and
blockchain can promote sustainable economic development, and promote the
development of low-carbon economy and green economy, relieve the pressure of the
gradual lack of resources, providing new growth points for economic development.
When exploring the path of sustainable development in Yunnan Province, Wu [8] put
forward suggestions that it should lead the development of digital economy with the
concept of green development and accelerate the in-depth integration of
informatization and the construction of ecological civilization. Xia et al. [9] believe
that the digital economy has been a strong driving force in green production, green
consumption, green government affairs and other fields, and has gradually become a
new path leading green development, concluding that digital technology can promote
the transition of different fields of economic life to sustainable development.

Research on digital economy development in Hubei Province. At present, some
domestic scholars have studied the development of digital economy in Hubei Province.
Wu [10] found that the digital economy of Hubei Province has developed rapidly, but
there are still four deficiencies in the process of integration with the real economy: the
lack of leading enterprises, the communication mechanism is not smooth, the
integration into the market barriers, and the high operating costs. Lin and Jiang [11]
found that more than half of the listed companies in Hubei A-shares have the basic
characteristics of digital enterprises, and the digital economy still has a broad space for
development in Hubei Province. Hu and Yang [12] investigated the development status
of new employment forms in Hubei Province, and found the positive role of the digital
economy in increasing employment, driving innovation, forming a new form of
employment, and upgrading the employment structure.

It can be found that the digital economy is booming in Hubei Province, but it still
lacks the research on development level and influencing factors of the digital economy
in Hubei Province from the perspective of green development concept. The rest of this
article is arranged as follows: the second part is the analysis of the digital economic
development in Hubei Province, the third part is the construction of the comprehensive
evaluation system of the digital economy development level in Hubei Province, the
fourth part is the relevant empirical analysis, and the fifth part is the countermeasures
and suggestions.

2. Analysis of the Influencing Factors of the Digital Economy Development in
Hubei Province

There are many factors affecting the development of digital economy, and many
scholars have done relevant research. For example, the China Digital Economy
Development Report released in March 2018 showed that infrastructure is the key
factor and digital talent is the core driving force of digital transformation. Zhang and
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Whu [13] proposed that the influencing factors include information and communication
infrastructure, application of ICT, and development level of ICT. Zhang and Wang [14]
also stressed that innovation can improve the network access carrying capacity of
information resources. In addition, the development and utilization capacity of
information resources can promote the digital basic ecological environment and boost
the development of digital economy. Xie and Zhu [15] start from the national system
and believe that a more perfect information sharing system and data finance
construction are also an important factor in promoting the development of the digital
economy.

In the aspect of basic software and hardware, Hubei province still faces the
problem of key software jam neck, and the current digital communication infrastructure
cannot support the further development of digital economy. The popularization level
reflects the popularization level of digital technology in residents' life, but the regional
development of Hubei Province is not coordinated, for example, there is a big gap
between urban and rural digital penetration rate. The digitization level of enterprises
reflects the application level of digital technology in the economic activities of
enterprises. However, the e-commerce enterprises in Hubei Province started late, and
their contribution rate to the overall local economy is not high. Compared with
developed provinces, there is still a big gap. Research and innovation is the key to the
development of digital economy. However, the investment in research and innovation
in Hubei Province lags far behind that of coastal provinces, and the investment in
research and development and the training of research and development personnel need
to be further improved.

3. Construction of Comprehensive Evaluation System of Digital Economy
Development Level in Hubei Province

The comprehensive evaluation system is shown in table 1.

Table 1. Comprehensive evaluation system.

Flr;t level Second level indicators Unit
indicators
. . . Thousands of
;nfr'??mcmre X1 long-distance optical cable line length Kilometers
actiities X2 number of mobile phone base stations Ten thousand
Comprehensive Popularization mobile phone penetration rate %
Evaluation o levil 41 broadband Ten thousand
System of Digital nternet broadband access users households
Economy X5 E-commerce Sales One hundred
Development  Epterprise million yuan
Leve_l in Hubei digitization level X6 number of enterprises with e-commerce One
Province transaction activities
X7 R&D funds for industrial enterprises above One hundred
designated size million yuan
R&D innovation ?(8 nurpber of patent applications for high-tech Parts
industries

X9 number of large enterprises with R&D

institutions One
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In order to evaluate the development level of digital economy in Hubei Province,
this paper builds a comprehensive evaluation system to measure the development level
of digital economy, and chooses the digital infrastructure, popularization level,
enterprise digitization level and R&D innovation as first level indicators. The
infrastructure is measured by the length of long-distance optical cable lines and the
number of mobile phone base stations, which reflect the construction of information
and communication facilities. The popularity level mainly uses the number of access
users of mobile phone and Internet broadband, which reflects the popularity of digital
products and equipment in the life of residents in Hubei Province. The digital level of
enterprises is described by the e-commerce sales and the number of enterprises with
e-commerce transactions, reflecting the use of digital technology in the economic
activities of enterprises. Finally, the three secondary indicators of R&D innovation are
R&D funds, the number of high-tech industry patent application and the number of
large enterprises with large enterprises with high-tech industry and large enterprises
with R&D institutions to measure the breadth and depth of research and innovation.

4. Relevant Empirical Analysis
4.1. Entropy Value Method

The empirical analysis data in this paper came from Hubei Statistical Yearbook,
National Bureau of Statistics and Economic and Social Big Data Research Platform
from 2013 to 2019.

Based on the theoretical analysis above, it can be found that the indicators are
positive, so there is no need to non-negative the data. Calculate the comprehensive
index as is in equation (1).

n
Yo=) Wixx; (1
Jj=1

Among them, i=1, 2... 9; =2013, 2014, ... 2019.
After a series of calculations, the index weights are shown in table 2.

Table 2. Weight of the evaluation index.

Infrastructure facilities Popularization level Enterprise digitallevel R & D & Innovation

0.1059 0.3021 0.1757 0.4163
X1 X2 X3 X4 X5 X6 X7 X8 X9
0.0843 0.0217 0.1149 0.1872 0.0202 0.1555 0.1634 0.0349 0.2179

According to the principle of entropy method, finally obtain the development
index, shown in table 3.

The study found that the development index of digital economy in Hubei Province
has increased nearly three times during the seven-year period, and the infrastructure,
popularization level, enterprise digital level and research and development innovation
have generally continued to develop well. Of the four first-level indicators, research,
innovation and popularization have the highest entropy, with the sum of 0.7284. This
shows that in the process of digitization, the popularization level and research and
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development innovation are the main driving force for the development of digital
economy in Hubei Province. The weight of enterprise digital level is only 0.1757,
which shows that the application of digital technology in enterprise production and
operation activities is somewhat limited.

Table 3. Comprehensive evaluation index.

Index 2013 2014 2015 2016 2017 2018 2019
X1 024 026 026 0.27 0.27 0.27 0.26
X2 0.19 028 038 042 0.46 0.5 0.66
X3 876 9.1 9.13  9.15 9.72 10.81 11.04
X4 15222 162.77 189.86 211.85 232.62 277.13 319.73
X5 3722 4596 482 5536 89.09 81.82 95.61
X6 190.98 333.74 522.7 6779 510.72  570.13  607.92
X7 5096 5932 66.57 72.89 76.65 85.89 95.86
X8 116.94 120.57 147.69 21096 216.82 263.1 421.99
X9 458 327 436 392 4.79 5.67 6.97
Comprehensive evaluation value 562.08 73528 989.14 1242.71 1141.14 1295.32 1560.04

4.2. Grey Correlation Method

Grey correlation method is to measure the correlation between the influencing factors
according to the similarity between them and the change of the development trend. This
paper calculates the gray relative correlation of the comprehensive evaluation index in
the valuation system and use the transformed sequence to calculate the correlation
coefficient as the equation (2).

min max A (k)+ p min max A, (k)

&lk)= (X, (k). X (k) =——+ pmin max+ A, (k)

(i=12,...10) (2)

Get the &;(i) = (1,0.8390,0.6960,0.6363,0.5898,0.6783,0.8548)

Eo2(i) = (1,0.6337,0.7208,0.3333,0.5724,0.7484,0.5139)

&o3(i) = (1,0.4658,0.3896,0.4175,0.3370,0.3778,0.5219)

Then we calculate the results by the equation (3) which is shown below.

V=2 ®)

k=1

According to the above steps, obtain the gray correlation between the other
classification indexes. Specific data is shown in table 4.

Table 4. Gray correlation.

Inter-correlation Infrastructure Popularization Enterprise digital R&D
degree facilities level level Innovation
Infrastructure facilities 1 0.756 0.646 0.501
Popularization level ~ 0.756 1 0.660 0.600
Enterprise digital level 0.646 0.660 1 0.604

R & D Innovation 0.501 0.600 0.604 1
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The highest degree of correlation between the infrastructure and the popularization
level is the highest, at 0.756, which shows that the perfect infrastructure is conducive to
enterprises to carry out e-commerce business and accelerate the digital development of
enterprises. The correlation between research and D innovation and popularization
level and enterprise digitization level is about 0.6, with the lowest correlation with
infrastructure. This shows that the transformation rate of research and innovation
achievements in Hubei Province may not be high, and the scientific and technological
achievements have not been well applied to the life of residents and the digitization
process of enterprises. The correlation between the popularization level and the digital
level of the enterprise is 0.66, which shows that the more convenient residents to daily
use electronic equipment, the greater the probability of online shopping, which is
conducive to the development of enterprise e-commerce.

5. Countermeasures and Suggestions

5.1. We Should Expand the Application Scenarios and Strengthen the Application
Efforts

The wider use of digital technology in residents’ life, the more conducive to the
development of digital economy in Hubei Province. Therefore, we should encourage
applying digital technology in all scenarios of residents’ lives, intensifying application
efforts, striving to solve prominent contradictions and difficult problems in the areas of
people’s livelihood to achieve green education, green health and green employment to
reduce costs and improve efficiency.

5.2. We Should Promote Industrial Integration and Strengthen Regional Cooperation

For example, in the field of e-commerce, we need to promote the digital transformation
of enterprises, reduce the operating costs of enterprises, improve the overall
profitability, and realize green manufacturing, green agriculture and green circulation.
In addition, coordinating development between regions can also achieve
complementary regional advantages, so as to open up broad prospects for the digital
industry and promote green development.

5.3. We Should Improve Innovation Capacity and Share Resources Reasonably

We will fully improve our scientific and technological innovation capacity and share
digital resources. Promote the coordinated development of enterprises, universities and
research institutions, build a professional digital talent team, and explore the possibility
of open sharing of data resources to improve resource utilization and use efficiency.

5.4. We Should Optimize Digital Governance to Bridge the Digital Divide

In order to solve the problem of digital divide, which indicates the unbalanced
development of digital economy between different counties and cities in Hubei
Province, one of the effective methods is government information, that is to constantly
explore the realization of digital technology in the government office, boost the
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modernization of social governance with digital technology, vigorously promote
e-government, promote sustainable development.
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