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Abstract. In the process of China's economic and social transformation, the 

imbalance between urban and rural development is an important issue restricting 

the process of national modernization. Now the western region urgently needs 

the economic circle to drive the urban-rural integration development. In this 

paper, 42 cities in Chengdu-Chongqing economic circle are taken as the research 

objects1. The research show the following conclusions:(1) The overall degree of 

urban-rural integration in Chengdu-Chongqing economic circle has improved, 

and the level of urban-rural integration in Sichuan province is higher than that in 

Chongqing; (2) There are some regional differences in Sichuan province, and 

Chengdu has the best urban-rural integration development; (3) The integration 

degree of urban and rural areas is the highest in the nine districts of Chongqing, 

the second in the new district and the last in the other districts. 

Keywords: Chengdu-Chongqing economic circle; urban-rural integration; en-

tropy method; coupling and coordination degree 

1 INTRODUCTION 

The Chinese government is speeding up the construction of new-type urbanization, and 

the importance of urban-rural integration is becoming increasingly prominent. Focus-

ing on the research of "Chengdu-Chongqing Economic Zone", we find that the 

Chengdu-Chongqing area is rich in natural and human resources. However, due to the 

unbalanced allocation of resources and unreasonable structure, the economic devel-

opment of Chengdu-Chongqing area is still relatively backward. In 2022, the market 

opening index of the Chengdu-Chongqing economic circle was 108.22, an increase of 

0.08 over the previous year, and the index growth rate was only about 0.1 percent, 

restricting economic exchanges among various regions.  

In the past, there have been serious problems in the urban-rural dual structure, such

 as unbalanced development, unfair distribution of resources, and uncoordinated popu

lation flow between urban and rural areas[3]. Therefore, the task that integrating urban 

and rural development in the region has become more urgent. This paper selects the 
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comprehensive development level. It also discusses the background of the coordinated
development of urban and rural areas and present situation of the development of
urban-rural integration. It hopes to make some contributions to the policy of expedit-
ing urban-rural integration in Chengdu-Chongqing area and other areas, as well as the
development of China’s new-type urbanization demonstration zone.

2 MODEL AND STUDY AREAS

2.1 Entropy Value Method

(1) Selection of samples:In this paper, m indicators and n samples are selected. Xij is
the value of the jth index in the ith sample region, i=1,2,3,...n(n=42);j=1,2,3,...m
(m=21).

(2) Data processing
For positive indicators:
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(3) The comprehensive score
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4) Coefficient of variation of the item j index:
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5) The weight of item j index:
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2.2 Coupling Coordination Model

(1) The coupling degree:
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(2) Coordination degree:
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Among them, Ui represents the comprehensive score of item i index, C is the cou-
pling degree of urban and rural development in each region, and T is the comprehen-
sive evaluation index.

2.3 Study Area and Data Sources

According to the Outline of the Construction Plan of Chengdu-Chongqing Twin Cities
Economic Circle, the planning scope of Chengdu-Chongqing economic circle includes
the central city of Chongqing and 27 districts and 15 cities of Sichuan province[1].This
paper focuses on 42 cities and counties to assess the level of urban-rural integration
development in Chengdu-Chongqing Economic Circle from the perspective of the new
pattern in 2020-2022[4]. Most of the index data was obtained from the Sichuan Statis-
tical Yearbook, Chongqing Statistical Yearbook, Chengdu Statistical Yearbook, social
and economic development bulletins of various cities and counties, and China's Eco-
nomic and Social Big Data Research Platform for the years 2020-2022.
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3 CONSTRUCTION OF URBAN-RURAL INTEGRATION
DEVELOPMENT INDEX SYSTEM

Based on the existing literature of scholars, this paper constructs an indicator system for
the integrated development of urban and rural areas from the three dimensions of
population, economy and society (as illustrated in Table 1).

Table 1. Index system of urban-rural integrated development

Dimension Index Indicator
attributes

Indicator
weight

Population
The urbanization rate of permanent residents in all regions + 0.165

The number of new urban employment workers + 0.567
Number of rural workers per 10,000 people[2] + 0.267

Economy

Per capita disposable income of urban residents + 0.215

Per capita disposable income of rural residents[5] + 0.023
The difference in per capita disposable income between urban and

rural residents - 0.002

Per capita living consumption expenditure of urban residents + 0.023
Per capita living consumption expenditure of rural residents + 0.024

Difference in per capita consumption expenditure between urban
and rural residents - 0.023

Value-added of the primary industry + 0.130
Value-added value of the secondary industry + 0.188

Value-added value of the tertiary industry + 0.237
Fixed-asset investment grew over last year + 0.004

The proportion of regional financial expenditure in agriculture,
forestry and water resources[6] + 0.131

Society

Education spending + 0.098

Health expenditure + 0.201
Social health care and employment spending + 0.118

Entertainment service expenditure + 0.247
Rural electricity consumption + 0.110

Number of students in the middle school + 0.105
Number of students in the primary school + 0.121

4 RESULTS

4.1 Measurement of the Level of Urban and Rural Integrated Development

After standardizing the value of the index, the weight of the index in each dimension is
obtained by the entropy value method, and finally the product of the sum weight and the
index value obtains the comprehensive score. According to the calculation results, the
comprehensive score of each region of Chengdu-Chongqing economic circle under
each index system is obtained, as shown in Table 2(due to the large amount of data,
only the calculation results for 2022 in Chengdu are attached).
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Table 2. .Regional scores of measures in each dimension in 2020-2022 in Chengdu

Area 2020 2021 2022

P E S P E S P E S

Chengdu 0.564 0.512 0.659 0.567 0.550 0.653 0.555 0.454 0.888

Zigong 0.133 0.103 0.067 0.138 0.114 0.073 0.132 0.118 0.078

Luzhou 0.182 0.144 0.152 0.181 0.156 0.153 0.181 0.170 0.154

Deyang 0.173 0.126 0.106 0.173 0.126 0.106 0.182 0.149 0.111

Mianyang 0.213 0.167 0.143 0.216 0.184 0.196 0.215 0.157 0.233

Suining 0.152 0.115 0.076 0.153 0.125 0.084 0.154 0.131 0.082

Neijiang 0.156 0.107 0.095 0.154 0.126 0.091 0.147 0.135 0.088

Leshan 0.152 0.137 0.074 0.162 0.152 0.191 0.159 0.159 0.307

Nanchong 0.245 0.176 0.181 0.249 0.176 0.171 0.241 0.198 0.142

Meishan 0.139 0.118 0.068 0.144 0.134 0.077 0.141 0.143 0.086

Yibin 0.211 0.180 0.168 0.221 0.196 0.132 0.217 0.207 0.159

Guangan 0.135 0.114 0.101 0.139 0.126 0.100 0.137 0.135 0.099

Dazhou 0.214 0.168 0.147 0.258 0.162 0.177 0.215 0.107 0.093

Ya'an 0.086 0.068 0.040 0.089 0.077 0.041 0.088 0.083 0.050

Ziyang 0.089 0.089 0.070 0.090 0.098 0.070 0.121 0.103 0.076

According to the analysis of Table 2, the coupling coordination degree in each re-
gion was concentrated between 0.2 and 0.5, indicating a low overall level of coordi-
nation. In 2022, except for Fengdu, the other regions’ scores were higher than 0.2.The
industrial integration development in Chengdu, Luzhou, Mianyang, Leshan, Nan-
chong, Yibin, and other regions of Sichuan Province continues to be at a relatively high
level. And the urban-rural integration development capacity of Ya'an, Jiangbei, Nanan,
Beibei, Banan, Fuling,b Qijiang, Dazu, Qianjiang, Changshou, Jiangjin, Yongchuan,
Hechuan, Nanchuan, Tongliang, Tongnan, Rongchang, Liangping, Fengdu, Dian-
jiang, Zhongxian, and other districts and counties in Chongqing is relatively weak. In
general, the comprehensive scores of all dimensions in Chengdu in 2020-2022 were
ranked first. Within Chongqing, the urbanization rate of Yuzhong District had reached
100%, achieving the integration of urban and rural areas, so it did not listed in the table.

4.2 Comprehensive Score of Chengdu-Chongqing Economic Circle

The comprehensive scores of each region in a single dimension are added up to obtain
the comprehensive scores of each year in each dimension and drawing the chart below.
The chart reflects the changes in the trend of urban-rural integrated development level
in each dimension from 2020 to 2022.
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Fig. 1. The evolution trend of the comprehensive scores in the years of each dimension

According to the data,the population dimension accounts for nearly half, indicating
that urbanization rate and population flow can better represent the situation of ur-
ban-rural integration.Therefore,we can consider promoting the high-quality develop-
ment of urban-rural integration in the Chengdu-Chongqing region by focusing
on population structure and flow.

4.3 Urban-Rural Integration and Coordination Degree

This paper calculates the urban-rural integration development index of each area by the
coupling coordination model for the years 2020-2022(due to the large amount of data,
only the calculation results for 2022 are attached, refer to Table 3 for details).

Table 3. Grade of urban-rural integration in 2022

Area Grade Area Grade Area Grade Area Grade
Chengdu Ⅷ Guangan Ⅳ Yubei Ⅳ Yongchuan Ⅲ
Zigong Ⅳ Dazhou Ⅳ Banan Ⅲ Nanchuan Ⅲ
Luzhou Ⅴ Ya'an Ⅲ Wanzhou Ⅳ Bishan Ⅳ
Deyang Ⅳ Ziyang Ⅳ Fuling Ⅲ Tongliang Ⅲ
Mianyang Ⅴ Dadukou Ⅳ Qijiang Ⅲ Tongnan Ⅲ
Suining Ⅳ Jiangbei Ⅲ Dazu Ⅲ Rongchang Ⅲ
Neijiang Ⅳ Shapingba Ⅳ Qianjiang Ⅲ Liangping Ⅲ
Leshan Ⅴ Jiulongpo Ⅳ Changshou Ⅲ FengDu Ⅱ
Nanchong Ⅴ Nanan Ⅲ Jiangjing Ⅲ Dianjiang Ⅲ
Meishan Ⅳ Beibei Ⅲ Hechuan Ⅲ Zhongxian Ⅲ
Yibin Ⅴ

In general, the grade is higher in Sichuan than that in Chongqing. As we can see,
Chengdu had the highest level, which was grade 8.Except Ya'an, the other area in
Sichuan achieved grade Ⅳ. But in Chongqing only a few districts achieved Ⅳ, and
FengDu has the lowest level of urban-rural integration, it was grade Ⅱ which meant
it has extremely poor fusion degree.
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5 CONCLUSIONS

This paper used entropy method and coupling coordination model to determine the
weight ratio of each selected index and the coupling coordination degree of urban-rural
integration development[7], and drew the following conclusions:

Overall, in 2020-2022, Sichuan Province ranked the top in the comprehensive scores
of the three dimensions, but it was still in the average level of integration, and
Chongqing City changed from poor integration to average integration. It showed that
the urban-rural integration in Sichuan Province has reached the bottleneck stage, and
Chongqing is still in the development stage. From a local point of view, the compre-
hensive scores of various indicators in Chengdu was the best in Sichuan Province, the
worst was Ya 'an, and the rest of the region was at the average level. The integration
level of Chongqing was generally poor and there were obvious regional divisions,
which were successively the main urban area, the new main urban area, and other
districts.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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