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Abstract: Under the strategy of digital technology development and rural revitalisation, the digital
economy has gradually become a powerful engine for rural revitalisation and development. Based
on the coupling coordination mechanism of digital economy and rural revitalisation, this paper
constructs the index evaluation system of digital economy and rural revitalisation and empirically
studies the development characteristics of digital economy and rural revitalisation by using the
coupling coordination degree and grey relation model. The results show that during 2016–2020, the
overall development level of digital economy and rural revitalisation in China is high in the East
and low in the West. The coupling coordination between digital economy and rural revitalisation
has significant regional differences and a downward trend, and the coupling coordination degree is
positively correlated. The empirical results of the grey correlation model show that the number of
postal employees and per capital grain production are the most important potential factors affecting
digital economy and rural revitalisation, respectively. Finally, it is suggested that the government
should continue to increase investment in science, technology, and agriculture, accelerate the project
of cultivating high-level scientific and technological innovation and rural management talents, and
strengthen regional cooperation and collaboration.

Keywords: digital economy; rural revitalisation; coupling coordination; entropy weight method;
grey correlation model

1. Introduction

The 20th National Congress of the CPC stressed the need to comprehensively promote
rural revitalisation. The plan is to give priority to agricultural and rural development,
integrate urban and rural development, and smooth the flow of production factors between
urban and rural areas. We will make solid efforts to revitalize rural industries, human
resources, culture, ecology, and organizations. Over the past decade, under the leadership
of the Chinese Communist Party, people of all ethnic groups in China have made remark-
able achievements in poverty alleviation and have eradicated absolute poverty in the vast
Chinese countryside. According to the Party’s Top 20 Report, China’s agricultural science
and technology will contribute to more than 61% of the country’s grain production by 2022.
In January 2022, the Cyberspace Administration of the CPC Central Committee and other
departments issued the Digital Rural Development Action Plan, which clearly pointed
out that efforts should be made to develop the rural digital economy and emphasised the
importance of the digital economy in the process of rural revitalisation and development.
As an emerging business mode, digital economy, represented by e-commerce, has improved
the sales efficiency of agricultural and secondary products, created more employment op-
portunities in rural areas, and contributed to rural revitalisation from various perspectives
and in all aspects. The COVID-19 outbreak has also accelerated the optimization of various
aspects of e-commerce logistics, such as contactless delivery. It can be seen that the digital
economy is the only way for rural revitalisation and development in the new era.
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Under the background of the rapid development of digital economy’s industrial scale
and the basic national policy of rural revitalisation, it is of great theoretical and practical
significance to study the organic integration and in-depth development of digital economy
and rural revitalisation. With respect to the Chinese population distribution, there are more
people in the eastern coastal area, and the Northwestern inland area has less. The Chinese
region has the characteristics of low terrain in the West and high in the East, roughly in the
shape of stairs, and there are many mountains in the Southwest; the traffic is inconvenient.
The evaluation index system of digital economy and rural revitalisation was constructed
based on the coupling coordination mechanism of digital economy and rural revitalisation.
The entropy weight method was used to calculate the weights of indicators at all levels. The
coupling coordination degree model was used to calculate the coordinated development
level of digital economy and rural revitalisation. The grey correlation model was used to
study the potential correlation factors and influence level of digital economy and rural
revitalisation. Finally, countermeasures and suggestions are put forward to strengthen
investment in scientific and technological innovation and rural revitalisation and to enhance
the training of high-level scientific and technological talents and rural management talents
so as to provide a reference for promoting the deep integration of digital economy and
rural revitalisation and high-quality development.

2. Literature Review

With the wide application of artificial intelligence, Internet of Things, and other
technologies, the scale of the digital economy industry has shown a rapid growth trend.
Moreover, the digital industry has gradually become an important part of the overall
economy and has become a driving force for innovation and development. In recent years,
a large number of studies on digital economy and rural revitalisation have emerged at
home and abroad, which can be summarized into three directions:

The first direction is research on the coupling and coordination relationship between
rural revitalisation and digital economy. For example, Tao Cen et al., based on their re-
search on the coupling of the development of the digital economy and rural revitalisation
in 11 cities in Zhejiang Province, prove that the digital economy does indeed promote
rural revitalisation and that performing industrial upgrades plays an important mediating
role [1]. Meng Lingguo and Chen Wei (2022) conducted a study based on the coupling
and coordinated development of rural finance and rural revitalisation in the Guangdong
Province from 2016 to 2020; the results found that financial development has a significant
positive spatial spillover effect on rural revitalisation. That is, the implementation effect
of financial development in one region on the rural revitalisation of its surrounding cities
is significantly improved [2]. Zhang Yan et al. (2022) conducted an organic analysis of
the economic, social, and ecological environment of Yunnan and of 16 prefectures and
cities through the coefficient of variation TOPSIS method, coupled coordination model,
and Moran’s I index; the authors proposed that improving medical and elderly care se-
curity, improving population quality, optimizing resource allocation, and attaching equal
importance to economic development and environmental protection are important ways to
promote the improvement of economic, social, and ecological environment [3]. Xiangmin
et al. (2022) used the coupling coordination model to analyse the spatiotemporal evolution
of the coupling and coordination relationship between rural revitalisation and new urban-
ization in the Yangtze River Economic Belt from 2011 to 2020; the results found that there
were significant regional differences in coupling coordination between the two aspects [4].
Dai Hao and Wei Junying (2022) took the Hubei Province as their research object and
empirically analysed the coupling coordination degree of rural revitalisation and rural
tourism; the authors proposed that there is still room for coupling development between
the two, and it is necessary to continue to explore the path of high-level coupling coordi-
nation [5]. Zhiqiang Liu et al. proposed that the cross-border integration of agriculture
and e-commerce logistics is a successful example of industrial integration in China, based
on the coupled coordination and grey prediction study of rural e-commerce logistics and
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rural upgrading in Handan City, Hebei Province [6]. Yuexu Zhao and Ruyue Li, through
the coupling and coordination relationship between digital village construction, financial
development, and technological innovation in the Zhejiang Province, concluded that the
high-quality coordination of the three systems of digital rural construction, financial devel-
opment, and technological innovation will be realised in the future [7]. Caiyun Guo et al.
studied the coupling coordination mechanism of scientific and technological innovation
and rural revitalisation based on the data from the Hebei Province from 2010 to 2019 and
provided theoretical and methodological support for the coupling coordination of regional
scientific and technological innovation and rural revitalisation [8].

The second direction is the research on the internal mechanism and influencing factors
of digital economy and rural revitalisation. For example, Li Haixiang and Xue Weixian
(2022) evaluated the information model of digital economy through fuzzy hierarchical
algorithm and quantitative recursive methods, which improved the level of impact factor
analysis in the field of digital economy development [9]. Haita Wang et al. (2022) analysed
the spatial autocorrelation level and clustering type of China’s digital economy through
Moran’s I method and the Getis-Ord General G test; the authors proposed that the digital
economy is rapidly expanding in China, but there is still an increase in the agglomeration
degree and there is a regional imbalance in the development [10]. Zhang Hanmeng et al.
(2022), based on the impact of digital HP finance on rural revitalisation, proposed that
digital HP finance has a significant positive effect on rural revitalisation; however, they
noted that there is still an imbalance in regional development, and it is necessary to
strengthen the construction of digital infrastructure hardware, improve the financial human
resources security system, and develop rural industries with distinctive characteristics in
order to use digital HP finance to help the comprehensive and harmonious development of
rural revitalisation [11]. Song Yulin and Liu Fuqiang (2022) used the spatial Dubin model
to explore the deep relationship between the two; the results found that there is a certain
positive spatial spillover effect between the development of China’s digital economy and
high-quality economic development. Innovation performance has a partial mediating effect
in the influence of digital economy development on high-quality economic development,
and the development of the digital economy has a positive promoting effect on high-
quality economic development [12]. Deng Shengquan (2022) empirically analysed the
comprehensive development level of rural financial development and rural revitalisation
through the dynamic panel spatial Durman model; the research results showed that China’s
rural revitalisation development has large spatial differences, strong dependence, and year-
by-year promotion, and rural financial development has a significant promoting effect
and positive spatial spillover effect on the comprehensive development level of rural
revitalisation [13].

The third direction is research on the theoretical logical mechanism of digital economy
and rural revitalisation. For example, Laguna de Paz and José Carlos (2022) proposed that
while the digital economy brings major changes to the financial sector, it will also lead to
problems such as ambiguity in the monetary system, insufficient privacy protection, and
lack of industry supervision [14]. Zeng Zhao et al. (2019) proposed that digital economy
and rural revitalisation are closely related [15]. Xie Si and Xia Xianrui (2022) proposed
that in order to realize a digital economy and promote the high-quality development of
the manufacturing industry, it is necessary to focus on the construction of manufacturing
digital infrastructure, cultivation of digital talents, the narrowing of the regional digital gap,
the deepening of the application of manufacturing digital technology, and the strengthening
and improvement of laws and regulations on digital manufacturing supervision [16]. Xu
Lan and Wu Chaolin (2022) proposed that in order to make the manufacturing industry
leap in the value chain status under the background of digitalization, the manufacturing
industry should be based on the needs of domestic users; a CPPCC-enterprise platform
should be built for the purpose of combining digital technology with production and
manufacturing, and research on digital economy innovation should be carried out [17].
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In summary, the existing research results have mainly studied the development level of
digital economy and rural revitalisation from a certain perspective; however, the correlation
between the internal indicators of digital economy and rural revitalisation is relatively
lacking, and the research on the potential influencing factors of the development level of
the two has not yet been involved. In view of this, the possible innovations in this paper are:
first, the coupling coordination model in physics is used to conduct coupling coordination
research on digital economy and rural revitalisation; and second, the grey correlation
degree model is used to analyse the correlation degree of potential impact factors between
the digital economy and the development level of rural revitalisation.

3. Indicator Constructions, Research Methods, Research Area, and Data Sources
3.1. The Theoretical Mechanism of Coupling Digital Economy and Rural Revitalisation

Digital economy and rural revitalisation are closely intertwined and linked, which is
reflected in the former’s provision of new ideas for poverty reduction in rural areas and
the realization of infrastructure, economic development, and innovative development in
rural areas. The cultural environment, living conditions, and industrial conditions can
comprehensively show the level of rural revitalisation and development. Therefore, this
paper explores the coupling mechanism of digital economy and rural revitalisation based
on the three major development aspects of digital economy for rural revitalisation and the
three conditions reflecting the development level of rural revitalisation (Figure 1).
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Figure 1. Correlation between the coupling mechanism of digital economy and rural revitalisation.

3.1.1. Digital Economy Promotes the High-Quality Development of Rural Revitalisation

The digital economy is a powerful driving force for the high-quality development
of rural revitalisation. First of all, digital economy helps to enhance the construction of
infrastructure such as optical cables, the Internet, and computers in rural areas, laying a
solid foundation for agricultural modernization and the construction of a better life for
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farmers. Second, the economic situation of the digital economy can provide more revitali-
sation ideas for rural revitalisation, such as the high-level development of e-commerce and
postal industry, which can drive the employment transformation of rural labour, and the
development of the technology market, which can drive high-quality talents to take root in
rural areas. In addition, innovation and development are the key factors in transforming the
digital economy from a quantitative to a qualitative change. Innovation and development
will help rural industries increase investment in new machinery, equipment, software,
and hardware, thereby comprehensively promoting the digital transformation of rural
industries and improving industrial productivity.

3.1.2. Rural Revitalisation Contributes to the High-Level Transformation of the Digital
Economy

Rural revitalisation has forced the digital economy to develop and change to a high
level. First, the industrial situation can reflect the effectiveness of the digital economy at
promoting the development of science and technology in rural revitalisation, help R&D
personnel improve their R&D capabilities, meet complex social needs, and stimulate R&D
personnel’s enthusiasm for innovation. Second, rural revitalisation provides a guarantee
for the development of the digital economy. First, the cultural environment provides
talent reserves for the development of the digital economy. Compared with outsiders,
residents in rural areas have a better understanding of the specific situation of the rural
environment and can use digital economy channels to improve residents’ mastery of new
technologies and awareness of innovation, which can be performed so as to promote the
organic integration of rural revitalisation and digital economy. Second, living conditions
lay the economic foundation for the development of the digital economy. The improvement
of rural residents’ living standards is the key to rural revitalisation and the only way for
the development of digital economy. The improvement of residents’ living standards
promotes the abundant resources in rural areas, thereby promoting the redistribution of
resources in rural areas and effectively improving the development level of digital economy
in rural areas.

In summary, digital economy affects the development level of rural revitalisation
through three aspects: infrastructure, economic situation, and innovative development,
and rural revitalisation reflects the development level of rural revitalisation through three
aspects: cultural environment, living conditions, and industrial conditions, thereby pro-
moting the high-quality development of the digital economy.

3.2. Indicator Constructions

Following the systematic principle, typical principle, dynamic principle, concise sci-
entific principle, and comparable, operable, and quantifiable principle of the evaluation
index system, a total of five principles can be listed [18], drawing on the research results
of scholars such as Li Lei [19], Lai Yifei [20], Kong Xiaorui [21], and Meng Lingguo [2];
based on the connotation and characteristics of digital economy and rural revitalisation,
a bid evaluation system for digital economy and rural revitalisation development was
constructed (Tables 1 and 2), and the weight of the index layer was calculated from the
coefficient of variation method.
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Table 1. Index system of digital economy.

Objective First-Level
Index

Second-Level
Index Unit Nature of

indicators Variable

Digital
economy

Infrastructure

Cable line length kilometre Positive X1

Internet
broadband access

port
ten thousand Positive X2

Number of
computers used
per 100 people

units Positive X3

Economic
situation

E-commerce sales billion Positive X4

Technology market
turnover billion Positive X5

Number of persons
employed in the
postal industry

person Positive X6

Innovative
development

R&D funding million Positive X7

Number of
domestic patent

applications
received

count Positive X8

Digital Financial
Inclusion Index — Positive X9

Table 2. Index system of rural revitalisation.

Objective First-Level
Index Second-Level Index Unit Nature of

Indicators Variable

Rural
revitalisation

Cultural
environment

Number of regular
high schools units Positive X10

Number of full-time
teachers in junior

high schools

ten
thousand Positive X11

Public library
collections per capita book/person Positive X12

Life
conditions

GDP per capita yuan/person Positive X13

Number of people
receiving

unemployment
insurance benefits at
the end of the year

ten
thousand Negative X14

Per capita disposable
income of rural

residents
yuan Positive X15

State of the
industry

Gross agricultural
output billion Positive X16

Food production per
capita kg Positive X17

Total power of
agricultural
machinery

megawatt Positive X18
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Digital economy selects 9 indicators from the three dimensions of foundation, economy,
and innovation to evaluate the development level of digital economy in 31 provinces
(autonomous regions and municipalities that are directly under the Central government)
in China. Among them, the infrastructure indicators are comprehensively measured by
the length of optical cable lines, the number of Internet broadband access ports, and the
number of computers used per 100 people. The level of development of the digital economy
is reflected in the economic situation, which is reflected in the sales of e-commerce, the
turnover of the technology market, and the number of employees in the postal industry.
Innovation and development are some of the important indicators reflecting the sustainable
development of the digital economy. R&D funding, domestic patent application acceptance,
and the digital financial inclusion index were used for a comprehensive evaluation.

Rural revitalisation selects 9 indicators from the three dimensions of culture, life,
and industry for a comprehensive evaluation. The fundamental goal of implementing
the rural revitalisation development strategy is to meet people’s material and spiritual
needs and improve people’s living standards. Therefore, three first-level indicators of
cultural environment, living conditions, and industrial conditions are mainly selected to
evaluate the level of rural revitalisation and development. Among them, the industrial
situation reflects the main income of residents’ lives and is comprehensively evaluated
by the total agricultural output value, per capita grain output, and total power of agri-
cultural machinery. Living conditions reflect the daily living standards of residents and
are comprehensively evaluated by the per capita gross regional product, the number of
people receiving unemployment insurance benefits at the end of the year, and the per capita
disposable income of rural residents. The cultural environment describes the residents’
high-level pursuit of spiritual ideology and culture as well as the government’s satisfaction
with this pursuit, and it is comprehensively evaluated by the number of ordinary colleges
and universities, the number of full-time teachers in junior high schools, and the per capita
public library collection.

3.3. Research Area and Data Sources

Based on the data on digital economy and rural revitalisation, we conducted an
empirical study on rural construction in 31 provinces (municipalities directly under the
central government and autonomous regions) in China (excluding Hong Kong, Macau, and
Taiwan). The original data came from the “China Statistical Yearbook” and “Provincial and
Municipal Statistical Yearbook for 2016–2020”, and the digital inclusion finance index came
from “Peking University Digital Inclusion Finance Index (2016–2020)”.

In order to improve the readability of the empirical analysis results, the 31 provinces
(municipalities directly under the Central government and autonomous regions) in China
(excluding Hong Kong, Macau, and Taiwan) were divided into seven regions: North,
Northeast, East, Central, South, Southwest, and Northwest (Figure 2).
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3.4. Research Methods
3.4.1. Standardized Processing

At present, there are two ways to calculate the weight of indicators in academia:
one is the subjective empowerment method, and the other is the objective empowerment
method. Among them, the objective weighting law calculates the weight by the correlation
between indicators or by the coefficient of variation. Therefore, the coefficient of variation
method in the objective weighting method was used to analyse the index weights in the
two systems. In order to ensure the accuracy and reliability of the data and facilitate the
calculation between indicators, this paper refers to the research results of Zhang Yan, Pan
Yanjie [22], and other scholars to standardize the data used and maintain the consistency of
the dimensional aspect of the indicators.

Positive indicators : Bijk =
Aijk − min

1≤j≤m Aijk
max
1≤j≤m Aikj − min

1≤j≤m Aijk
+ 0.00001 (1)

Negative indicators : Bijk =

max
1≤j≤m Aijk − Aijk

max
1≤j≤m Aikj − min

1≤j≤m Aijk
+ 0.00001 (2)
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Bijk (i = 1, 2, 3 . . . n, j = 1, . . . m, k . . . 2, 3 . . . t) reflects the standardized values of the
jth indicator of the ith province of the kth year; Aijk is the value of the jth indicator of the ith
province of the kth year; min

1≤j≤m Aijk is the minimum value of the jth indicator; and max
1≤j≤m Aijk

is the maximum value of the jth indicator.

3.4.2. Coefficient of Variation Method

Referring to the research of Sun Lin [23] and other scholars, the formula of the coeffi-
cient of variation of the index is as follows:

The first step is to calculate the coefficient of variation COVi:

COVi =
σi
xi

, (i = 1, 2 . . . n) (3)

The second step is to calculate the metric weight Wi:

Wi =
COVi

∑n
i=1 COVi

(4)

COVi is the coefficient of variation of the ith term, i.e., the standard deviation coeffi-
cient; σi is the standard deviation of indicator i; xi is the average of indicator i; and Wi is
the weight of the ith indicator.

ui =
m

∑
j=1

Wij.Bijk (5)

Wij is the weight of the corresponding indicator, and Bijk is the standardized values
for the variable for the jth indicator of the ith province of the kth year.

3.4.3. Coupled Coordination Model

The coupled coordination model can describe the degree of mutual influence between
the two subsystems of digital economy and rural revitalisation. Referring to the research
results of Sun Lin [23] and other scholars, the coupling degree model and coupling coordi-
nation degree model of the two systems of digital economy and rural revitalisation were
constructed:

Systematic comprehensive evaluation model:

T = Au1 + Bu2 (6)

System coupling model:

C =

√√√√ u1.u2[
u1+u2

2

]2 (7)

System coupling coordination model:

D =
√
(C ∗ T) (8)

T is the comprehensive evaluation index for the two systems of digital economy and
rural revitalisation, and A and B are the weights of the development indices of the digital
economy and rural revitalisation systems, respectively. We believe that the development
index of the digital economy and rural revitalisation systems is equally important, so the
values of A and B here are 0.5. u1 and u2 are the sequential parameters of two systems,
namely the evaluation index of the rural e-commerce system and rural poverty reduction
system, respectively. C is the coupling degree of the digital economy subsystem and rural
revitalisation subsystem, and D is the coupling coordination degree of the digital economy
subsystem and rural revitalisation subsystem.



Sustainability 2023, 15, 3779 10 of 23

3.4.4. Coupling Coordination Evaluation Criteria

The coupling degree model and coupling coordination model in physics were intro-
duced to quantitatively measure the coupling degree between digital economy and rural
revitalisation and development. Drawing on the relevant research of scholars such as
Wang Jianmin [24] and Zhang Aiqin [25], the evaluation standard of the coupling and
coordination of digital economy and rural revitalisation was constructed (Table 3).

Table 3. Evaluation criteria for coupling coordination.

Coupling Coordination Coupling Effect Level Represent Symbol

(0, 0.1) Extreme dysregulation A
(0.1, 0.2) Severe dysregulation B
(0.2, 0.3) Moderate outrange C
(0.3, 0.4) Mild disorders D
(0.4, 0.5) On the verge of imbalance E
(0.5, 0.6) Barely coordinated F
(0.6, 0.7) Junior coordination G
(0.7, 0.8) Intermediate coordination H
(0.8, 0.9) Good coordination I
(0.9, 1.0) Quality coordination J

3.4.5. Grey Correlation Model

The grey correlation degree model can provide a quantitative measure of the devel-
opment and change trend of a system and can realize the quantitative analysis of the
correlation degree of influencing factors within the digital economy and rural revitalisation
system. Therefore, the grey correlation model was used to analyse the potential influencing
factors affecting digital economy and rural revitalisation development. According to the
characteristics of high complexity of the selected data, the average value of each indicator
was selected as the reference series, and the specific values of the secondary indicators
under the digital economy and rural revitalisation system were used as the comparison
sequence. The specific model is as follows:

Grey correlation factor:

εij(k) =
min

i
min

k

∣∣yj(k)− xi(k)
∣∣+α max

i
max

k

∣∣yj(k)− xi(k)
∣∣∣∣yj(k)− xi(k)

∣∣+α max
i

max
k

∣∣yj(k)− xi(k)
∣∣ (9)

Grey correlation:

γij =
1
n

n

∑
k=1

εij(k) (10)

∣∣yj(k)− xi(k)
∣∣ is the absolute error of yj(k) of the kth sample and the xi(k) of the

same indicator; min
i

min
k

∣∣yj(k)− xi(k)
∣∣ is the two-stage minimum difference of yj(k) of the

kth sample and the xi(k) of the same indicator; max
i

max
k

∣∣yj(k)− xi(k)
∣∣ is the two-stage

maximum difference of yj(k) of the kth sample and the xi(k) of the same indicator; α is the
resolution coefficient, where α = 0.1 was taken in this study; εij(k) is the grey correlation
coefficient of the indicator; n is the number of samples; and γij is the grey correlation degree
of the metric.

3.4.6. Grey Correlation Ranges

Refer to the research of Feng Weiyuan [26]; the correlation coefficients were divided
into three intervals: (0, 0.35), (0.35, 0.65), and (0.65, 1). The degree of correlation increased
as the correlation coefficient increased, i.e., when the correlation coefficient was (0, 0.35),
the influence of the potential correlation factors on the comprehensive index was weakly
correlated, and the representative symbol was set to 1. When the correlation coefficient was
(0.35, 0.65), the correlation between the potential correlation factor and the comprehensive
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index was a medium correlation, and the representative symbol was 2; when the correlation
coefficient was (0.65, 1), the correlation between the potential correlation factor and the
comprehensive index was a strong correlation, and the representative symbol was 3. The
specific correlation interval was as follows (Table 4):

Table 4. Grey correlation ranges.

The Degree of Correlation Correlation Coefficient Represent Symbol

Weak correlation 0~0.35 1
Medium correlation 0.35~0.65 2
Strong correlation 0.65~1 3

4. Empirical Results and Analysis
4.1. Index Weight Calculation and Analysis

According to Table 5, in the digital economy subsystem, there is a certain gap in the
weight values of infrastructure, economic situation, and innovation and development.
Among them, the economic situation has the most significant impact on the development
level of digital economy and infrastructure construction has the weakest impact on the
development level of digital economy. Therefore, economic conditions play an important
role in the development of the digital economy, i.e., e-commerce sales, technology market
turnover, and the number of people employed in the postal industry have a significant
impact on the development of the digital economy.

Table 5. Evaluation index system of digital economy.

Objective First-Level
Index Weight Second-Level

Index Weight

Digital economy

Infrastructure 0.2367
X1 0.0799
X2 0.0806
X3 0.0762

Economic
situation

0.4191
X4 0.1476
X5 0.1878
X6 0.0837

Innovative
development

0.3441
X7 0.1409
X8 0.1460

X9 0.0572

According to Table 6, there is no significant gap between the weights of cultural envi-
ronment, living conditions, and industrial conditions in the rural revitalisation subsystem.
However, among the indicators of cultural environment, living conditions, and industrial
conditions, the per capita public library collections, per capita GDP, and per capita food
output factors have the most significant impact on the indicators.

4.2. Measurement Analysis of Digital Economy Development and Rural Revitalisation Level

According to the calculation formula of the development level of digital economy and
rural revitalisation (Equation (5)), the evaluation results of the development level of digital
economy and rural revitalisation were separately calculated (Table 7); the line chart of the
digital economy development index from 2016 to 2020 is depicted in Figure 3, and the
line chart of the rural revitalisation development index is depicted in Figure 4; the annual
average digital economy development level index and annual growth rate chart are shown
in Figure 5, and the annual average rural revitalisation development level index and annual
growth rate chart are drawn in Figure 6.
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Table 6. Evaluation index system of rural revitalisation.

Objective First-Level Index Weight Second-Level
Index Weight

Rural
revitalisation

Cultural
environment

0.3489
X10 0.0795
X11 0.1113
X12 0.1581

Life conditions 0.2728
X13 0.1228
X14 0.0454
X15 0.1046

State of the industry 0.3783
X16 0.1082
X17 0.1394
X18 0.1307

Table 7. Evaluation results of digital economy and rural revitalisation development level.

Region 2016 2017 2018 2019 2020

The level of
development of the

digital economy

North 0.1779 0.1879 0.2028 0.2180 0.2295
Northeast 0.1144 0.1237 0.1313 0.1363 0.1384

East 0.2625 0.2834 0.3073 0.3177 0.3485
Central 0.1885 0.2019 0.2172 0.2135 0.2254
South 0.2359 0.2602 0.2956 0.3116 0.3391

Southwest 0.1204 0.1293 0.1391 0.1394 0.1417
Northwest 0.0819 0.0863 0.0896 0.0911 0.0910
Nationwide 0.1727 0.1858 0.2013 0.2081 0.2213

The level of rural
revitalisation and

development

North 0.2640 0.2766 0.2958 0.3133 0.3280
Northeast 0.3075 0.3186 0.3272 0.3439 0.3687

East 0.3431 0.3623 0.3830 0.4035 0.4119
Central 0.3680 0.3855 0.4050 0.4265 0.4444
South 0.2367 0.2517 0.2661 0.2843 0.2925

Southwest 0.2013 0.2168 0.2281 0.2439 0.2624
Northwest 0.1760 0.1854 0.1970 0.2077 0.2198
Nationwide 0.2692 0.2838 0.2994 0.3166 0.3307Sustainability 2023, 15, 3779 13 of 24 
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It can be seen from Figure 3 that from the perspective of regional distribution, the
level of digital economy development significantly varies, among which the East and South
are much higher than the national average, mainly due to their superior transportation
conditions and strong economic and technological foundation. Under the leadership of the
CPC Central Committee, the local government has issued a series of documents to regulate
the development of the digital economy based on the current situation of the develop-
ment of the regional digital economy and the characteristics of the local digital economy
development; this was performed so as to help the development of the digital economy
with policies. In 2022, the General Office of the Shanghai Municipal People’s Government
issued the 14th Five-Year Plan for the Development of Shanghai’s Digital Economy; in
August of the same year, Jiangsu Province began to implement the Regulations of Jiangsu
Province on the Promotion of Digital Economy; in June of the same year, the Office of the
Leading Group for the Development of the Digital Economy of Zhejiang Province issued
the “Key Points of Zhejiang Province’s Work Points for Promoting the Development of
the Digital Economy with High Quality in 2022”; in August of the same year, the People’s
Government of Anhui Province issued the Action Plan for Accelerating the Development of
Digital Economy (2022–2024). The development level of digital economy in the Southwest,
Northeast, and Northwest regions is far lower than the average national digital economy
development level, being mainly limited by the weak digital foundation of the region, poor
transportation routes, insufficient local labour, and other insufficient conditions, such as
local traditional industries and new technologies such as artificial intelligence still being
in the initial running-in stage. From the perspective of timing, the development level of
digital economy in all regions of the country showed a slight upward trend, and the overall
growth rate was slow.

As can be seen from Figure 5, from 2016 to 2020, the level of digital economy devel-
opment has steadily improved; The annual growth rate of the national average digital
economy fluctuated, with the highest annual growth rate in 2018 and a sharp decline from
2018 to 2019. The lowest annual growth rate was in 2019, with the most significant growth
being in 2019–2020.

From the analysis of Figure 4, from the perspective of regional distribution, the level
of rural revitalisation and development in China mainly shows a gradual decreasing trend
from East to West; that is, East, North > Northeast, Central, and South > Southwest, North-
west. Until 2020, the level of rural revitalisation and development in all regions of the
country was ranked as Central, East, Northeast, North, South, Southwest and Northwest.
To sum up, there are obvious regional differences in the level of rural revitalisation and
development. The East and North have superior natural conditions and perfect manage-
ment systems, so the level of rural revitalisation and development is relatively high. The
Southwest and Northwest regions are limited by unfavourable factors such as small local
population density, insufficient natural conditions, and lack of resources, and the level of
rural revitalisation and development is relatively backward. From the perspective of a
time-series, the level of rural revitalisation and development in all regions of the country
has shown a steady upward trend year-by-year. Among them, the growth rate of the East
slowed down after 2019 and the growth rate of Northeast slowed down from 2017 to 2018,
which rebounded after 2018.

From the analysis of Figure 6, it can be seen that in terms of the national average
annual rural revitalisation development level, the level of rural revitalisation development
has increased year-by-year, reaching the highest level of development in 2020. In terms of
the annual growth rate of national rural revitalisation development, the maximum annual
growth rate is the growth rate in 2019; 2020 is the lowest annual growth rate. The reason is
that since 2016, the CPC Central Committee has successively issued the “National Rural
Revitalisation Strategic Plan (2018–2020)”, “Opinions of the CPC Central Committee and
the State Council on Comprehensively Promoting Rural Revitalisation and Accelerating
the Modernization of Agriculture and Rural Areas”, “Opinions on Realizing the Effective
Connection between Consolidating and Expanding the Achievements of Poverty Alle-
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viation and Rural Revitalisation”, and other documents to help rural revitalisation and
development; in the report of the 19th National Congress in 2019, rural revitalisation was
regarded as an important strategy for national development and must be firmly imple-
mented. Therefore, many talents responded to the call of the state, went deep into the
countryside, stationed themselves in the countryside, and dedicated themselves to the
countryside. Many enterprises have gradually transferred their industries to the country-
side, built a complete industrial chain in the countryside, and driven the development of
the rural economy. Therefore, the rural revitalisation industry has been diversified, and the
development trend has changed from a high rate to a high quality, ensuring the sustainable
development of the rural revitalisation strategy.

4.3. Coupling and Coordination Analysis of Digital Economy and Rural Revitalisation
4.3.1. Analysis of the Coupling Degree between Digital Economy and Rural Revitalisation

According to the calculation formula of the coupling degree of digital economy and
rural revitalisation (Equation (7)), the coupling degree of digital economy and rural revitali-
sation was calculated (Table 8), and the line chart of the regional coupling degree change
from 2016 to 2020 (Figure 7) and annual average and annual growth rate of the coupling
degree of digital economy and rural revitalisation (Figure 8) were plotted.

Table 8. Coupling degree between digital economy and rural revitalisation.

Region 2016 2017 2018 2019 2020

North 0.9391 0.9404 0.9367 0.9355 0.9312
Northeast 0.8787 0.8888 0.8947 0.8931 0.8804

East 0.9779 0.9821 0.9835 0.9808 0.9817
Central 0.9438 0.9470 0.9502 0.9403 0.9428
South 0.9644 0.9578 0.9502 0.9457 0.9359

Southwest 0.9537 0.9518 0.9460 0.9326 0.9168
Northwest 0.9142 0.9107 0.9059 0.8906 0.8687

Nationwide 0.9433 0.9442 0.9424 0.9354 0.9269
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It can be seen from Figure 7 that in terms of the regional distribution, the coupling
degree of China’s digital economy and rural revitalisation show that the development
characteristics gradually decrease from South to North, and the coupling degree was ranked
from high to low as East, South, Southwest, Central, North, Northwest, and Northeast.
Among them, the East relies on superior natural, scientific, technological, economic, and
political conditions; a high degree of organic integration between digital economy and
rural revitalisation and high and new technologies such as the Internet of Things are widely
used in the implementation of rural revitalisation strategies. Therefore, the coupling degree
between digital economy and rural revitalisation in the East ranks first in the country.
In terms of timing, the coupling degree is declining in most regions. Among them, the
coupling degree in the Northeast showed a trend of rising and then falling. The Northeast
region is limited by natural conditions, and transportation and labour production are
inconvenient in the winter. Furthermore, the economic and industrial composition of the
Northeast region is dominated by heavy industry, which poses major challenges for the
digital transformation of industries. Therefore, the digital economy and rural revitalisation
in the Northeast are still in a painful period.

As can be seen in Figure 8, in terms of the coupling degree of the average national
digital economy and rural revitalisation, it was calculated that 2017 had the largest coupling
degree between digital economy and rural revitalisation and that the minimum value was
in 2020. In general, the coupling degree between digital economy and rural revitalisation
and development is at a high level. In terms of the coupling rate of digital economy and
rural revitalisation, 2017 was a turning point in the annual growth rate from positive to
negative. The main reason is that the industries that help rural revitalisation are gradually
enriched. Since the implementation of the Rural Revitalisation Strategic Plan (2018–2022),
rural revitalisation has made significant achievements. The driving role of cities and
towns in rural areas, rural industry construction, and ecological civilization construction
have been continuously enhanced; rural governance has created a new situation, and the
evaluation criteria for rural revitalisation have become increasingly diversified. Rural
revitalisation no longer only emphasises economic indicators but focuses on improving the
living conditions of rural people, upgrading the level of basic public services in rural areas,
and narrowing the economic gap between urban and rural areas.
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4.3.2. Analysis of the Coupling and Coordination Degree of Digital Economy and Rural
Revitalisation

According to the calculation formula of the coupling coordination degree of digital
economy and rural revitalisation (Equation (8)), the results of the coupling coordination
degree of digital economy and rural revitalisation (Tables 9 and 10) were calculated, and
the change map of the regional coupling coordination degree from 2016 to 2020 (Figure 9)
and annual average and annual growth rate of the coupling and coordination degree of
digital economy and rural revitalisation (Figure 10) were plotted.

Table 9. Coordination of coupling between digital economy and rural revitalisation.

Region 2016 2017 2018 2019 2020

North 0.4507 0.4616 0.4770 0.4916 0.5027
Northeast 0.4295 0.4423 0.4516 0.4619 0.4710

East 0.5393 0.5580 0.5774 0.5895 0.6053
Central 0.5113 0.5263 0.5425 0.5474 0.5606
South 0.4564 0.4718 0.4899 0.5037 0.5146

Southwest 0.3849 0.3989 0.4099 0.4167 0.4240
Northwest 0.3395 0.3479 0.3564 0.3609 0.3639

Nationwide 0.4465 0.4603 0.4746 0.4842 0.4945

Table 10. Evaluation table of coupling and coordination between digital economy and rural revitali-
sation.

Region 2016 2017 2018 2019 2020

North E E E E F
Northeast E E E E E

East F F F F G
Central F F F F F
South E E E F F

Southwest D D E E E
Northwest D D D D D

Nationwide E E E E F
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It can be seen from Figure 9 that in terms of regional distribution, the coupling and
coordination degree of digital economy and rural revitalisation development has a gradual
development trend from West to East and from inland to coastal. Among them, the East
ranks first in the country due to the advantages of geographical environment and policy
tilt; the Northwest region is limited by natural environmental factors, and the coupling
coordination degree ranks last in the country. It can be seen from Table 10 that the coupling
coordination degree in the Southwest and Northwest regions is low, and both have a
coupling coordination level of “D”, that is, the “On the verge of imbalance” grade. The
coupling coordination degree in the East is significantly better than that of the other regions,
and in the coupling coordination evaluation in 2020, it was rated as “G” grade, that is, the
“Junior coordination” grade. In terms of timing, the coupling coordination degree of all
regions in the country is on the rise; among these, the Southwest region had the largest
increase, and the coupling coordination degree was upgraded from a “D” grade to an “E”
grade from 2017 to 2018; that is, from the “Mild disorders” level to the “On the verge of
imbalance” level.

Figure 10 shows that in terms of the coupling coordination value of digital economy
and rural revitalisation, the coupling coordination degree shows an increasing trend year-
by-year and reached a maximum in 2020. In terms of the annual growth rate of the coupling
and coordination between digital economy and rural revitalisation, from 2016 to 2018, the
development level of coupling coordination was high at about 3%; From 2019 to 2020,
the development of coupling coordination slowed down to about 2%. Compared with
the coupling degree showing negative growth, the coupling coordination degree still
maintains a growth trend under the background of slowing growth. This shows that after
the regulation and guidance of the digital economy by the CPC Central Committee, the
digital economy still maintains the direction of mutual benefit and common development
with rural revitalisation.

4.4. Analysis of Grey Correlation between Digital Economy and Rural Revitalisation
4.4.1. Analysis of Grey Correlation of the Digital Economy

According to the calculation formula of the grey correlation degree between digital
economy and rural revitalisation (as shown in Equation (10)), the grey correlation degree of
digital economy was calculated (Table 11).
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Table 11. Calculation results of grey correlation degree of digital economy indicators.

Level 1 Indicators Potential Correlation Factors Reference
Sequence

Grey
Correlation

The Degree of
Correlation Ranking

Infrastructure

Cable line length 0.3172 0.4078 2 8

Internet broadband access port 0.3059 0.5082 2 6

Number of computers used per
100 people 0.2559 0.4724 2 7

Economic situation

E-commerce sales 0.1562 0.5648 2 4

Technology market turnover 0.0920 0.5522 2 5

Number of persons employed
in the postal industry 0.2608 0.8022 3 1

Innovative
development

R&D funding 0.1680 0.6652 3 3

Number of domestic patent
applications received 0.1333 0.6666 3 2

Digital Financial
Inclusion Index 0.4022 0.2188 3 9

It can be seen from Table 11 that in the digital economy subsystem, in the first-
level indicators, the correlation of economic conditions ranked first among the three,
followed by innovation and development; infrastructure is ranked last. At the level of
potential correlation factors, the number of employed persons in the postal industry was
the most correlated. The Digital HP Financial Index is the least relevant. Therefore, when
it comes to promoting the development of the digital economy, the development of the
economic situation is second to none, and the importance of the employment level of the
relevant personnel is the top priority. Secondly, the correlation strength of domestic patent
application applications is at the forefront, which reflects the strong creativity of residents
in daily life and the strong help of the state. Therefore, the development of domestic patent
application acceptance has laid a solid innovation foundation for the development of the
digital economy.

4.4.2. Analysis of Grey Correlation Degree of Rural Revitalisation

According to the calculation formula of the grey correlation degree between digital
economy and rural revitalisation (Equation (10)), the grey correlation degree of rural
revitalisation was calculated (Table 12).

As can be seen from Table 12, in the rural revitalisation subsystem, the correlation
of industrial conditions ranked first among the three, followed by cultural environment,
and finally living conditions. In terms of potential correlation factors, per capita grain
output, the number of ordinary colleges and universities, and the total power of agricultural
machinery ranked among the top three correlation factors affecting rural revitalisation and
development. The goal of China’s rural revitalisation strategy is to improve people’s lives
and meet people’s daily life, spiritual, and cultural needs. Therefore, the three correlation
factors are the decisive factors affecting the development of rural revitalisation, the foothold
of the implementation of the rural revitalisation strategy, the only way, and the realistic goal.
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Table 12. Calculation results of grey correlation degree of rural revitalisation indicators.

Level 1 Indicators Potential Correlation Factors Reference
Sequence

Grey
Correlation

The Degree of
Correlation Ranking

Cultural
environment

Number of regular high schools 0.4932 0.603 2 2

Number of full-time teachers in
junior high schools 0.3267 0.4984 2 4

Public library collections per capita 0.1688 0.4242 2 6

Life conditions

GDP per capita 0.2616 0.2332 1 9

Number of people receiving
unemployment insurance benefits

at the end of the year
0.7775 0.48 2 5

Per capita disposable income of
rural residents 0.2864 0.247 1 8

State of the
industry

Gross agricultural output 0.3176 0.3168 1 7

Food production per capita 0.2001 0.7844 3 1

Total power of agricultural
machinery 0.2909 0.583 2 3

5. Conclusions and Policy Recommendations
5.1. Conclusions

Based on the panel data of 31 mainland provinces (municipalities directly under
the central government and autonomous regions) from 2016 to 2020, this paper divided
the 31 provinces into 7 regions by region, creatively combined the coupling coordination
degree model and grey relationship model, and measured the development level of digital
economy and rural revitalisation. Firstly, the coupling coordination degree model was used
to calculate the regional coupling coordination degree and study the regional differences
and sequential characteristics of the development of digital economy and rural revitalisation
coupling coordination degree. Secondly, the grey relationship degree model was used
to calculate the correlation between the digital economy and the potential correlation
factors in the rural revitalisation subsystem; furthermore, the influencing factors on the
development of the digital economy and rural revitalisation were studied. The conclusions
of the coordinated development of digital economy and rural revitalisation are as follows:

(1) China’s digital economy and rural revitalisation have shown an upward trend year-
by-year at the time-series level and regional differences at the regional level. Among
them, the development level of the East ranks first in the country, and the momentum
of innovation and development is strong; the development level of the Northwest
region ranks last in the country and needs guidance.

(2) The coupling degree between China’s digital economy and rural revitalisation devel-
opment is decreasing year-by-year, and the coupling coordination degree is increasing
year-by-year. It is found that the coupling degree of digital economy and rural revi-
talisation development is at a high level, and the coupling degree value calculated is
higher than 0.9; although the coupling coordination degree is increasing year-by-year,
the overall development level is weak, and the coupling coordination degree value is
lower than 0.5.

(3) Industry-related factors have a significant impact on the digital economy and rural
revitalisation and development.

Through the research of the grey correlation degree model on the digital economy
system and rural revitalisation system, it was found that industry-related factors have a sig-
nificant impact on the two systems. The number of postal employees in the digital economy
reflects the development level of the postal industry, thereby reflecting the development
level of the digital economy; the per capita grain output in rural revitalisation reflects the
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basic production level of the people, thereby reflecting the development degree of local
industries and then showing the development level of rural revitalisation.

COVID-19 has had an impact on the development of digital economy and rural
revitalisation.

According to the above analysis, it is not difficult for us to conclude that 2020 is a
turning point for the development of digital economy and rural revitalisation. The annual
growth rate of the digital economy changed from falling to rising, whereas the development
rate of the rural revitalisation development level slowed down.

5.2. Policy Recommendations

Based on the above conclusions, this study makes the following recommendations:

(1) Strengthen the construction of digital talents

Talent is an endless source of innovation and development. Therefore, it is necessary to
deeply implement the coordinated development of digital economy and rural revitalisation,
strengthen the implementation of the strategy of strengthening the country with talents
in the new era, and ensure the smooth progress of the mining, training, and application
of high-tech talents in the digital economy. Relevant departments need to implement
supervision work, innovate training models, reform production and operation models,
and establish a two-way talent flow mechanism [27]. This is to achieve the steady and
coordinated development of digital economy and rural revitalisation.

(2) Improve the corresponding laws and regulations

The Central Committee of the Communist Party of China has issued a series of support
and encouragement policies, such as the 14th Five-Year Plan for the Development of the
Digital Economy and the Law of the People’s Republic of China on the Promotion of Rural
Revitalisation, which have laid a solid foundation for the coordinated development of
digital economy and rural revitalisation in terms of goals and methods. However, there are
few laws regulating digital economy and rural revitalisation. Therefore, strengthening the
construction of the legal system of digital economy and rural revitalisation can standardize
the behaviour of practitioners and promote the efficient and organic development of both.
Improve the laws and regulations and have all parties coordinate, cooperate with each
other, and work together.

(3) Accelerate the digital transformation of industries

Digital economy and rural revitalisation still need to increase integration, promote
industrial digital transformation, and use digital economy development to help the im-
plementation of the rural revitalisation strategy. First, strengthen the construction of
infrastructure in basic industries. For infrastructure construction such as roads, land, ma-
chinery, water, and electricity in rural areas, local governments and relevant departments
can accelerate infrastructure construction by setting up standardized reward and punish-
ment mechanisms. Second, strengthen the construction of digital technology infrastructure.
Enterprises are required to strengthen their sense of cooperation, actively seek cooperation
with enterprises in different industries, deepen the concept of cooperation and innovation,
build a new cooperation platform of “digital + industry”, encourage benign competition
between enterprises in the same industry, and seek innovation and development through
competition.

(4) Promote coordinated regional development

Coordinated regional development is an important measure to promote the deep
organic integration of digital economy and rural revitalisation. In order to achieve coor-
dinated regional development, it is necessary to coordinate the total regional economic
aggregate, industrial structure, economic layout, development timing, and economic rela-
tions according to the local conditions. The Central Committee of the Communist Party of
China uses the market intervention mechanism to reallocate resources and help regional de-
velopment in remote areas; local residents exert their subjective initiative, actively respond
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to the call of the state, and cooperate with the government in both directions. Strengthen
interregional cooperation, enhance interregional cooperation in technology and talent,
apply the excellent construction experience of high-level development areas to low-level
development areas, and provide financial, technical, and human resources support to
low-level development areas so as to achieve coordinated regional development.

5.3. Limitations and Future Research

There are some limitations to this paper that can be improved in the future. First of all,
the data samples are provincial units, so it is not clear whether these conclusions can be
applied to different urban areas in the province. Therefore, the sample of future research
can be specifically extended to urban units. Secondly, based on regional and population
characteristics, the whole of China is roughly divided into seven regions for research. The
characteristics of the provinces in each region are homogeneous. Another future research
direction is to determine how to implement the research conclusions according to local
conditions. In addition, the cultural indicators selected in this paper are not comprehensive
enough and lack the characteristics of the traditional culture; future studies should include
the traditional culture in the research category.
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