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Abstract. Based on the panel data of 31 provinces in China from 2017 to 2022, 

this paper constructs the index system of digital economy and rural revitalization, 

uses the entropy value method to measure the integrated value of digital economy 

and rural revitalization, uses the coupling coordination model to calculate the de-

gree of coupling and coordination between the two systems, further analyzes the 

spatial pattern by using the Moran index, and finally uses the obstacle degree 

model to explore the obstacle factors, which is of great importance for promoting 

the economic and social development of rural areas and Enhancing the competi-

tiveness of rural economy is of great significance. 
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1 Introduction 

China has introduced a series of policies related to the digital economy such as the 14th 

Five-Year Plan for Digital Economy Development Plan, and at the same time estab-

lished corresponding institutional mechanisms to improve the governance system of the 

digital economy and synergistically promote the digital industrialization and industrial 

digitization [1] . 

To promote rural revitalization, China has taken a series of important initiatives,  

clarified the key tasks of rural construction in the Implementation Plan for Rural Con-

struction Actions in 2022, which has laid a solid foundation for the modernization of 

China's agriculture and the overall advancement of rural areas[2]  . 

The booming development of digital economy not only directly accelerates the pace 

of rural revitalization, but also indirectly improves the overall level of rural revitaliza-

tion through the optimization and upgrading of the rural industrial structure[3] .The rural 

revitalization push provides a broader market and development space for the digital 

economy and promotes its expansion and innovation[4] . 

The study of the coupling and coordination mechanism of digital economy and rural 

revitalization provides strong data support for the state to formulate policies tailored to 

local conditions, provides scientific guidance for the in-depth implementation of the 

rural revitalization strategy, and injects a strong impetus for the development of the 

digital economy to better promote the synergistic development of the digital economy  
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and rural revitalization. To a certain extent, this paper enriches the theoretical connota-
tion between the digital economy and rural revitalization system, supplements the re-
search on coupling and coordinated development, and provides new research perspec-
tives for the construction of digital countryside. 

2 Literature Review 

2.1 Digital Economy Measurement Methodology 

The research method of Marklup and Porat in the 1960s not only clarified the scope of 
the digital economy, but also provided a clear idea for the subsequent research. In China, 
scholars such as Chen have constructed an index evaluation system for the digital econ-
omy index, making the measurement of the digital economy more specific and opera-
tional. Xu and other scholars quantitatively analyzed the scale of digital economy from 
a quantitative perspective. Meanwhile, scholars such as Wu and Zeng compiled the 
digital economy input-output table through the full-caliber input-output table. And 
scholars such as Wang and Yuan evaluated the value added and development of the 
local digital economy through this table [5] . 

2.2 Rural Revitalization Measurement Methodology 

Fan and Zhang[6] Based on the entropy weight TOPSIS method to measure the devel-
opment level of agricultural digitization, and using Kernel density estimation method 
to explore the temporal change trend and spatial distribution law of it. Based on the 
social reproduction theory, Xu et al.[7]quantitatively analyzed the spatial pattern and 
evolutionary characteristics of urban-rural factor flows in 31 provinces. Based on the 
comprehensive evaluation method of portfolio-weighted principal component analysis, 
Lu et al.[8] analyzed the development speed measurement and spatio-temporal hetero-
geneity study of inter-provincial rural revitalization in China. 

2.3 The Relationship Between the Digital Economy and Rural Revitalization 

By studying and analyzing the literature related to the relationship between digital econ-
omy and rural revitalization, it is found that most of the studies are conducted from the 
following two perspectives: 

First, the mechanism and path of the digital economy's impact on rural revitalization: 
Yang and Zou .[9] With the help of mediation model to verify that the digital economy 
drives rural revitalization by indirectly promoting the rise of new industrial models of 
agricultural and tourism integration; Bai[10] Quantitatively analyze the role mechanism 
and impact of digital economy empowering rural industrial revitalization, pointing out 
that digital economy and entrepreneurial activity jointly promote rural industrial revi-
talization; He et al. [11] Explained the mechanism of digital economy-enabled rural re-
vitalization theoretically and found that technological innovation and human capital are 
the key driving factors. 
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Second, the practice of digital technology application in agriculture and rural areas: 
Zhao et al. [12] Analyze the transmission mechanism of the impact of digital technology 
application on rural residents' sense of efficacy in social governance, and empirically 
test it using data from 11 provinces nationwide; Yu and Song[13] constructing an inter-
active analytical framework of "technology-institution" and providing a reference for 
digital technology-driven environmental governance; Wu et al [14] argued that digital 
entrepreneurship is a new form of rural entrepreneurship development, which is an im-
portant way to develop rural revitalization strategy and consolidate poverty alleviation. 

Existing research is already quite rich in the area of digital economy and rural revi-
talization, but there is still room for expansion as follows:First, in exploring the rela-
tionship between the digital economy and rural revitalization, existing studies have re-
lied mainly on qualitative analysis and policy-level exploration, while lacking in-depth 
empirical research.Secondly, mostly one-way research on the role of digital economy 
on rural revitalization is dominated by the lack of research on the  coupling and coor-
dination between the two systems. 

Therefore, this paper constructs the index system of digital economy and rural revi-
talization, calculates the coupling and coordination degree of the two systems of digital 
economy and rural revitalization, detects the spatial autocorrelation of the two systems, 
and probes deeply into the obstacle factors affecting the coordinated development of 
digital economy and rural revitalization of provinces, which is of great significance for 
promoting the economic and social development of the countryside and enhancing the 
competitiveness of the rural economy. 

3 Index System and Research Method 

3.1 Indicator System for Digital Economy and Rural Revitalization 

In this paper, from the actual development of digital economy, we refer to Zhang  [15] , 
Mu [16] and Cui [17] and many other scholars' academic achievements to construct a dig-
ital economy indicator system, as shown in Table 1. 

Table 1. Digital economy indicator system 

Primary index Secondary index unit  

Information en-
vironment 

Internet broadband access subscribers 10,000 households

Service environ- Number of  agrometeorological observation stations piece  numbers 
ment Digital Inclusive Finance Index - 

Application en-
Employment in the information transmission,software 
and information technology services industry 

10,000 persons 

E-commerce sales and purchases billions 
In this paper, we refer to the general requirements in the Strategic Plan for Rural 

Revitalization, with reference to He et al. [18] , Lin [19] and many other scholars research 



 

Thriving industry 

ble 

Number of village health units 

Residential floor space per capita in rural areas 
square 

Number of full-time teachers in rural compulsory schools person 
Share of rural consumption of education, culture and rec-

Growth rate of investment in fixed assets in agriculture, 
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results, we constructed a rural revitalization evaluation index system, as shown in Table 
2. 

Table 2. Rural revitalization indicator system 

Primary index Secondary index unit 
Value added of agriculture, forestry, animal husbandry 
and fishery as a share of regional GDP 

% 

Grain production per unit area kg/ha 
Gross output value of agriculture, forestry, livestock and 
fisheries 

billions 

Gross power of agricultural machinery per mu kW/ha 
piece-

Ecologically liva- numbers 

meter 

Civilization of vil-
lage morals 

reation 
% 

Effective govern-
Number of administrative villages with village planning piece 

ance 
forestry and fisheries 

% 

Per capita disposable income of rural residents yuan 
Prosperous Consumption expenditure per rural inhabitant yuan 

Engel's coefficient for rural inhabitants % 

3.1.1 Study Area and Data Sources 
In this paper, panel data of 31 provinces (municipalities and autonomous regions) in 

China from 2017 to 2022 are used as samples, and Hong Kong, Macao and Taiwan are 
excluded.The data are mainly derived from the China Statistical Yearbook and the sta-
tistical yearbooks of 31 other provinces, Peking University's Digital Inclusive Finance 
Index (2011-2020), reports from the Ali Research Institute, China Rural Statistical 
Yearbook and China Urban and Rural Construction Statistical Yearbook. 

3.2 Entropy Value Method 

This paper uses the entropy value method to calculate the comprehensive value of dig-
ital economy and rural revitalization from 2017 to 2022, respectively. 

After standardizing the indicators, the weights of the indicators were calculated. 
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Based on the standardized values and weights of the evaluation indicator system, a 
composite score is calculated for each indicator: 
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3.3 Coupling Coordination Model 

In this paper, the coupled coordination degree model is used to study the interaction 
between two systems, digital economy and rural revitalization. 

The formula is as follows: 

1/2
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( ) ( )1 2T s sα β= +  (4) 

D C T= ×  (5) 

where s(1) and s(2) denote the composite index , C is the degree of coupling, T is 
the composite evaluation index, and D is the degree of coupling coordination.Drawing 
on Wang[20] s related research, this paper sets α and β are both taken as 0.5. 

The proposed classification method divides the coupling coordination degree into 
ten levels[21], and the specific criteria are shown in Table 3: 

Table 3. Criteria for classifying the coupling coordination degree 

Interval  [0.0,0.1) [0.1,0.2) [0.2,0.3) [0.3,0.4) [0.4,0.5) 
Level of co-
ordination 

Extreme 
disorder 

Severe dis-
order 

Moderate 
disorder 

Mild dis-
order 

Borderline 
disorder 

Interval [0.5,0.6) [0.6,0.7) [0.7,0.8) [0.8,0.9) [0.9,1.0] 
Level of co-
ordination 

Forced co-
ordination 

Primary co-
ordination 

Intermediate 
lcoordination 

Good co-
ordination 

Quality co-
ordination 

3.4 Spatial Autocorrelation Analysis 

The global Moran index mainly reflects whether the coupling and coordination degree 
of digital economy and rural revitalization has spatial autocorrelation in general, and 
the formula is as follows: 
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ziis the deviation of the attribute of element i from its mean�xi − X�� deviation of 
element i from its mean, wi,j is the spatial weight between elements i and j, and n is 
the total number of elements. 

The local Moran index mainly reflects what kind of spatial aggregation pattern the 
coupling coordination degree of digital economy and rural revitalization actually pre-
sents in the study area, and the formula is as follows: 

,2

n
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where S2 = 1
n
∑(yi − y�)2 , the Ii represents the localized Moran's index. 

Moran's I>0 indicates positive spatial correlation, and vice versa, otherwise, Moran's 
I=0 and spatial randomness[22] . 

3.5 Barrier Degree Model 

In this paper, the barrier degree model is used to further understand the barrier factors 
for the coupled and coordinated development of digital economy and rural revitaliza-
tion in each region. The formula  model is as follows: 

1
( )
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j
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=

×
=

×∑  (8) 

jU o= ∑  (9) 

4 An Empirical Test 

4.1 Time-Series Change of Coupling Coordination 

Table 4. Results of coupling and coordination degree , 2017-2022 

region 2017 2018 2019 2020 2021 2022 average value 
Beijing 0.785 0.605 0.622 0.745 0.614 0.729 0.683 
Tianjin 0.463 0.380 0.385 0.483 0.406 0.456 0.429 
hebei 0.713 0.511 0.544 0.693 0.671 0.714 0.641 
Shanxi 0.468 0.347 0.369 0.447 0.457 0.445 0.422 
Inner Mongolia 0.448 0.308 0.346 0.418 0.406 0.429 0.393 
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Liaoning 0.535 0.390 0.406 0.513 0.514 0.496 0.476 
Jilin 0.439 0.308 0.307 0.383 0.387 0.397 0.37 
Hei Longjiang 0.503 0.364 0.389 0.473 0.455 0.462 0.441 
Shanghai 0.645 0.483 0.866 0.692 0.674 0.734 0.682 
Jiangsu 0.759 0.564 0.585 0.738 0.707 0.754 0.685 
Zhejiang 0.758 0.563 0.604 0.765 0.691 0.737 0.686 
Anhui 0.619 0.450 0.473 0.616 0.607 0.627 0.565 
Fujian 0.652 0.742 0.507 0.633 0.600 0.627 0.627 
Jiangxi 0.576 0.460 0.416 0.556 0.530 0.555 0.516 
Shandong 0.874 0.636 0.655 0.828 0.822 0.836 0.775 
Henan 0.782 0.557 0.586 0.759 0.778 0.795 0.71 
Hubei 0.650 0.492 0.516 0.603 0.628 0.644 0.589 
Hunan 0.642 0.476 0.506 0.644 0.646 0.641 0.593 
Guangdong 0.918 0.665 0.721 0.930 0.879 0.894 0.835 
Guangxi 0.566 0.407 0.430 0.567 0.561 0.567 0.516 
Hainan 0.412 0.323 0.352 0.462 0.411 0.391 0.392 
Chongqing 0.499 0.364 0.390 0.487 0.661 0.495 0.483 
Sichuan 0.804 0.586 0.610 0.747 0.742 0.743 0.705 
Guizhou 0.492 0.353 0.340 0.476 0.451 0.528 0.440 
Yunnan 0.536 0.385 0.394 0.529 0.531 0.522 0.483 
Tibet 0.268 0.199 0.234 0.360 0.261 0.252 0.262 
Shaanxi 0.503 0.374 0.376 0.458 0.463 0.526 0.450 
Gansu 0.417 0.300 0.313 0.403 0.399 0.401 0.372 
Qinghai 0.431 0.177 0.177 0.154 0.192 0.211 0.224 
Ningxia 0.148 0.133 0.130 0.129 0.135 0.155 0.138 
Xinjiang 0.451 0.321 0.339 0.454 0.478 0.490 0.422 

According to Table 4, over time, the degree of coupling and coordination between the 
digital economy and rural revitalization has fluctuated within a small range in all prov-
inces, but has generally shown an upward trend, which has been particularly evident in 
recent years. This phenomenon is attributed to the formulation of policies, the rapid 
development of the digital economy, the effective implementation of rural poverty al-
leviation, and the continuous strengthening of communication and collaboration be-
tween the government, village committees and other organizations at all levels. 

Most of the provinces dropped to the lowest point in 2018, and then fluctuated up-
ward, as in 2018, the central government released a series of opinions on the implemen-
tation of the rural revitalization strategy, witnessing the state's emphasis on digitization 
in the economic and social development of agriculture and rural areas, which has led to 
a gradual recovery in the development of these provinces. Among these provinces, He-
nan, Hubei, Shaanxi and Xinjiang continued to rise and no longer decline. This reflects 
that these provinces have achieved remarkable results in economic development and 
social progress. Xinjiang, in particular, has seen rapid economic development in recent 
years with the support of the state, and has made great progress in various social pro-
grams.  The two provinces of Qinghai and Ningxia are the only provinces that reach 
their lowest point in 2020, but they also show an upward trend afterward. Despite their 
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late start, Qinghai and Ningxia are also making continuous efforts and achievements in 
digital economy and rural revitalization. 

4.2 Characteristics of Spatial Divergence  

From a spatial point of view, the coupling coordination degree of digital economy and 
rural revitalization in most provinces in China is not up to expectation, and the coupling 
coordination degree of the vast majority of provinces is greater than 0.4, among which 
only Guangdong Province is in a state of good coordination, and most of the provinces 
are in the state of intermediate and primary coordination, and a small number of prov-
inces are in the state of mild to moderate dysfunctional, and only Ningxia Province is 
in the state of serious The only province that is in a state of severe dissonance is Ning-
xia. 

In this paper, using stata18.0, the global Moran's index of coupling coordination for 
2017-2022 is calculated, and the results are shown in Table 5. 

Table 5. Global Moran's index of coupled coordination, 2017-2022 

particular 
year 

Global Moran Index  
Expectation 
E(I) 

Standard devia-
tion sd(I) 

z-value p-value 

2017 0.202 -0.033 0.118 1.993 0.023 
2018 0.334 -0.033 0.119 3.101 0.001 
2019 0.296 -0.033 0.117 2.811 0.002 
2020 0.301 -0.033 0.118 2.841 0.002 
2021 0.259 -0.033 0.118 2.476 0.007 
2022 0.268 -0.033 0.119 2.544 0.005 
The global Moran index fluctuates and rises, reaching 0.268 in 2022. Overall, the 

level of coupling and coordination between China's digital economy and rural revitali-
zation is spatially positively correlated and in a state of spatial agglomeration. 

After that, the local spatial aggregation types of the coupling coordination degree  in 
2017 and 2022 are classified into four types, namely, "High-High (HH)", "Low-High 
(LH)", "High-Low (LL)" and "Low-Low (LL)". "High-Low (HL)" and "Low-Low 
(LL)" types, as shown in Fig. 1. 
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Fig. 1. Local spatial aggregation types of coupled coordination degree, 2017 and 2022



 
          907Research on the Coupled and Coordinated Development of Digital Economy   

The local Moran Index shows that the coupling and coordination degree of China's 
digital economy and common prosperity is characterized by “high high and low low” 
spatial agglomeration, with strong spatial correlation and strong inter-regional influ-
ence. The main reason for this is that the eastern region has strong internal economic 
ties and significant radiation effects, forming a development pattern of complementary 
advantages and mutual benefits. The central and northeastern regions, which are dis-
tributed in the third quadrant, have failed to form effective inter-regional positive inter-
actions due to the low level of importance attached to the digital economy. Beijing, 
Jiangxi and other provinces are gradually converging to the first quadrant, probably 
thanks to scientific policies to guide the flow of resources to agriculture, digital econ-
omy and other fields, promote the optimization and upgrading of industrial structure, 
and promote the development of related industries. Overall, the overall spatial pattern 
of the coupling and coordination degree of China's digital economy and rural revitali-
zation is better, with a higher degree of interaction and coordinated development be-
tween the two systems. However, the development is relatively slow and still needs to 
be continuously promoted. 

4.3 Analysis of the Degree of Obstacles 

The obstacle degree model is used to measure the obstacle degree of each indicator and 
analyze the obstacle factors of the coupled and coordinated development of digital 
economy and rural revitalization in each province. 

Comprehensive national analysis, the degree of obstacles of the digital economy sys-
tem is significantly greater than the rural revitalization system, indicating that the main 
factor of obstacles affecting the coupled and coordinated development of the digital 
economy and rural revitalization is the digital economy system. This is closely related 
to the uneven development of the digital economy, technical bottlenecks, talent short-
ages and other problems in recent years, so the construction of digital infrastructure 
should be strengthened and talents in the field of digital economy should be cultivated 
to promote the coordinated development of the two. 

Barrier factors that hinder the development of the digital economy and rural revital-
ization systems vary across the country's provinces, 2017-2022: 

In the digital economy system, the information environment has become the biggest 
obstacle to the development of the digital economy in Beijing, Shanxi and the Tibet 
Autonomous Region due to the “data silos”, the “digital divide” and geographic loca-
tion; Anhui Province has the highest degree of obstacles in the service environment, 
involving policy, market, legal and other issues; the development of digital economy in 
Tianjin, Hebei, Inner Mongolia and other provinces is constrained by the application of 
the environment, the lack of competitive core technologies in the field of digital econ-
omy, and the lagging of infrastructure restricts the popularization and application of the 
digital economy. 

In the rural revitalization system, Hebei, Inner Mongolia and other provinces have 
the highest obstacles to ecological livability, rural ecological environmental manage-
ment has not been improved, and some farmers are not strong environmental aware-
ness; rural civilization has become the main constraints on the development of rural 
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revitalization in provinces such as Beijing, Shanxi, due to the loss of cultural talent in 
rural areas, lack of educational resources, resulting in a lack of cultural life; living in 
affluence has become an obstacle to Tianjin, Jiangsu and other provinces, the biggest 
obstacle factor, due to the single industrial structure, the lack of diversified economic 
support, resulting in slow growth of farmers' income. On the other hand, industrial pros-
perity and effective governance are better developed, and the obstacle degree shows 
that their hindering effect is not obvious, and their influence on rural revitalization is 
relatively small. 

5 Conclusion 

First, both the digital economy and the level of development of rural revitalization have 
shown an incremental trend. But there is a large gap in the development of digital econ-
omy among provinces, while the gap in rural revitalization is small. 

Secondly, the degree of coupling and coordination between digital economy and ru-
ral revitalization in all provinces of the country fluctuates and changes within a small 
range, but generally shows an upward trend, and the interaction between the two sys-
tems is enhanced. However, the degree of coupling harmonization in most provinces 
falls short of expectations and further adjustments are still needed. 

Thirdly, the coupling and coordination level of China's digital economy and rural 
revitalization shows a positive correlation in space and is in a state of spatial agglom-
eration, with “high - high” regions accounting for most of the area, indicating that the 
overall spatial pattern of the coupling and coordination degree of China's digital econ-
omy and rural revitalization is better, and that the interactions between the two systems 
and the coordinated development are higher. The degree of interaction and coordinated 
development between the two systems is high. 

Fourth, in the comprehensive national analysis, the main obstacle is in the digital 
economy. The obstacle factors are both consistent and different. The application envi-
ronment is the main obstacle to the development of the digital economy in most prov-
inces, and ecological livability, civilized rural culture and affluent living are the main 
obstacles to the development of rural revitalization in most provinces. 

6 Policy Recommendations 

This paper proposes the following policy recommendations: 
First, infrastructure should be strengthened to promote the modernization of agricul-

ture and rural areas. More resources should be invested in building and upgrading dig-
ital infrastructure in rural areas, such as communications and Internet construction, to 
promote the deep integration of the digital economy with rural revitalization and pro-
vide a solid foundation for the development of the digital economy in rural areas. 

Secondly, it will improve innovation capacity and focus on cultivating and attracting 
digital economy talents. Strengthen the cultivation of digital skill-based talents, while 
actively introducing high-level digital talents from inside and outside the province to 
provide talent security for rural revitalization. Strengthen the training of farmers' digital 
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skills and improve their digital literacy so that they can adapt to the needs of digital 
economy development and promote rural revitalization. 

Thirdly, we should explore diversified cooperation to promote the integration of the 
digital economy and rural revitalization. By deepening the integration of the digital 
economy and agriculture, it will promote the modernization and transformation of ag-
ricultural production methods and enhance the market competitiveness of agricultural 
products. Optimize the structure of the rural economy, and encourage the joint partici-
pation of the government, enterprises, social organizations and other multi-party bodies 
to explore a path of rural revitalization that is in line with local realities. 
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