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Abstract. In the new economic development situation, it is of great significance 

to scientifically evaluate the high-quality development level of Chengdu metro-

politan area for promoting regional coordinated development. This paper con-

structs the evaluation system of high-quality development of Chengdu metropol-

itan area from six dimensions and uses Entropy method and TOPSIS method to 

calculate the high-quality development level. Finally, it finds that the high-qual-

ity development level of Chengdu is the highest in the metropolitan area, and 

Ziyang is the lowest. According to the research results, the cities in the metropol-

itan area need to strengthen the regional coordination and cooperation ability, and 

improve the high-quality development level from the economic, green, innova-

tion, sharing and other dimensions. Chengdu needs to strengthen the driving ra-

diation effect on the surrounding cities, and Deyang City, Mianyang City, Ziyang 

City, and Meishan city need to improve their regional coordination and coopera-

tion ability with Chengdu City, so as to contribute to the high-quality develop-

ment of Sichuan province and even the whole country. 

Keywords: Chengdu Metropolitan Area, High quality development evaluation, 

TOPSIS 

1 Introduction 

Since the outbreak of COVID-19, the global economy has suffered a huge impact. Chi-

na's economic development is also faced with huge challenges such as uneven distribu-

tion, large gap between rich and poor, and unbalanced urban and rural development. 

General Secretary Xi Jinping pointed out in the report of the 20th National Congress of 

the Communist Party of China that we must accelerate the construction of a new devel-

opment pattern and focus on promoting high-quality development. High quality devel-

opment aims to promote the integration of urban and rural areas and coordinated re-

gional development through the construction of a modern economic system, compre-

hensively promote rural revitalization, and thus achieve the goal of building a socialist 

modernized country. Therefore, China needs to be guided by the concept of high-qual-

ity development, improve the imbalance between urban and rural development, and  
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promote the transformation of the economy from high-speed growth to high-quality 
development. Jun Zhou uses entropy method and TOPSIS method to calculate the high-
quality development index of panel data in Henan Province in the past 15 years [1]. Li 
uses entropy weight method and multi criteria decision-making model to measure the 
level of high-quality development in Northeast China[2]. Qi measures the level of high-
quality development in Chinese provinces from six dimensions[3].. Lin studied the syn-
ergistic effect of high-quality development and dual carbon goals[4]. Yao discusses the 
differences in high-quality development in ethnic regions[5]. 

As an important economic growth pole in the western region, the high-quality de-
velopment of the Chengdu metropolitan area is of great strategic significance for pro-
moting coordinated urban development in the Chengdu Plain, promoting rural revitali-
zation in Sichuan, and creating an open highland in the western region. Especially in 
the Chengdu metropolitan area located in western China, the phenomenon of unbal-
anced and insufficient regional economic development is still prominent, and there is a 
large gap between urban and rural development. Against this backdrop, this article 
measures the current level of high-quality development in the Chengdu metropolitan 
area, aiming to comprehensively grasp the current situation of high-quality develop-
ment in the Chengdu metropolitan area, reveal the problems and shortcomings in the 
process of high-quality development in the Chengdu metropolitan area, and provide 
decision-making basis for further improving the level of development quality. 

2 Data Sources and Research Methods 

2.1 Data Sources 

The data in this paper are mainly from the Statistical Yearbook of Chengdu City, the 
Statistical Yearbook of Deyang City, the Statistical Yearbook of Meishan City, the Sta-
tistical Yearbook of Mianyang City and the Statistical Yearbook of Ziyang City during 
the ten years from 2018 to 2022. In addition, some data are from the annual statistical 
bulletins of each city. 

2.2 Building an Evaluation Index System 

Based on the connotation of high-quality development, this paper divides the evaluation 
of high-quality development level into three levels: target level, criteria level and index 
level. Among them, the target level is the core issue of the study, that is, the high-quality 
development level of Chengdu Economic Circle, and the criteria level is divided into 
six levels: economic high quality, innovative high-quality, coordinate high quality, 
green high quality, open high quality, and shared high quality. For the specific indica-
tors of each criterion level, 30 indicators are selected with reference to the relevant 
research results and the operability of data sources. The detailed index system is shown 
in Table 1 below: 



level  

Chengdu 
metropol-

Coordinate 

ity 

Consumption ratio of urban residents to rural residents 

Urbanization rate 
The registered urban unemployment rate 

Harmless treatment rate of household waste 
Energy consumption per 10000 yuan of GDP 
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Table 1. High quality development evaluation index system 

Target 
layer 

Criteria 
layer 

Index layer 

 
 
 
 
 
 
 
 

Economy 
high qual-
ity  

Innovation  

Regional Gross Domestic Product Index 
Per capita GDP 
The proportion of the tertiary industry to the regional gross do-
mestic product 
Local fiscal revenue 
RMB deposits in financial institutions 
Proportion of technology professionals 

 high qual- Number of units in the technology industry 

High 
quality 

ity Proportion of technology education expenditure to fiscal ex-
penditure 

develop- Library holdings per 10000 people 
ment Number of regular higher education institutions 

of high qual- Income ratio of urban residents to rural residents 

itan area 
Engel coefficient 

Green and Forest coverage 
high qual- Per capita commonly used arable land area 
ity Urban sewage treatment rate 

Open high-
quality 

Number of international tourists entering the country 
International tourism foreign exchange income 
Newly signed foreign direct investment projects 
Newly signed project contract foreign investment amount 
Total imports and exports 

Share high 
quality  

Per capita disposable income to per capita GDP ratio 
Intensity of financial expenditure on science, education, culture, 
and health 
Urban basic medical insurance coverage rate 
Per capita urban road area 
Proportion of land used for public service facilities 

2.3 Determination of Weight  

Weight Determination. Establish a matrix of n indicator data for m cities that require 
evaluation, where X and ij represent the values of the jth indicator for the ith city. 

  945



 

 

 

 

 

 

 

 

 

 

946             Y. Wen et al.

Standardize Indicator Data Using Extreme Value Method: 
Positive indicators: 

𝑋𝑋𝑖𝑖𝑖𝑖 =
𝑋𝑋 ,
𝑖𝑖𝑖𝑖−𝑚𝑚𝑖𝑖𝑚𝑚(𝑋𝑋 ,

𝑖𝑖𝑖𝑖)

𝑚𝑚𝑚𝑚𝑚𝑚(𝑋𝑋,𝑖𝑖𝑖𝑖)−𝑚𝑚𝑖𝑖𝑚𝑚(𝑋𝑋 ,𝑖𝑖𝑖𝑖𝑖𝑖)
 (1) 

Negative indicators: 

𝑋𝑋𝑖𝑖𝑖𝑖 =
𝑚𝑚𝑚𝑚𝑚𝑚(𝑋𝑋 ,

𝑖𝑖𝑖𝑖)−𝑋𝑋 ,
𝑖𝑖𝑖𝑖

𝑚𝑚𝑚𝑚𝑚𝑚(𝑋𝑋,𝑖𝑖𝑖𝑖)−𝑚𝑚𝑖𝑖𝑚𝑚(𝑋𝑋 ,𝑖𝑖𝑖𝑖𝑖𝑖)
 (2) 

Calculate the Proportion of the j-th Indicator Value in the i-th City: 

𝑃𝑃𝑖𝑖𝑖𝑖 =
𝑋𝑋𝑖𝑖𝑖𝑖

∑ 𝑋𝑋𝑖𝑖𝑖𝑖
𝑚𝑚
𝑖𝑖=1

 (3) 

Calculate the Information Entropy of Various Indicators: 

𝐸𝐸𝑖𝑖 = −𝑘𝑘∑ 𝑃𝑃𝑖𝑖𝑖𝑖 ln𝑃𝑃𝑖𝑖𝑖𝑖𝑚𝑚
𝑖𝑖=1  (4) 

Calculate the Coefficient of Difference for the jth Indicator: 

𝐷𝐷𝑖𝑖 = 1 − E (5) 

Calculate the Weight: 

𝑊𝑊𝑖𝑖 =
𝐷𝐷𝑖𝑖

∑ 𝐷𝐷𝑖𝑖
𝑛𝑛
𝑖𝑖=1

 (6) 

2.4 Evaluation Method 

This paper will use the TOPSIS method to evaluate the high-quality development level 
of Chengdu metropolitan area. The specific steps are as follows. 

Normalization and Homogenization of Raw Data. Preprocess positive attribute 
data and negative attribute data separately. 

𝑋𝑋𝑚𝑚𝑖𝑖𝑚𝑚 = min (𝑥𝑥1𝑖𝑖 , 𝑥𝑥2𝑖𝑖 , , , , , 𝑥𝑥𝑚𝑚𝑖𝑖) (7) 

𝑋𝑋𝑚𝑚𝑚𝑚𝑚𝑚 = max (𝑥𝑥1𝑖𝑖 , 𝑥𝑥2𝑖𝑖 , , , , , 𝑥𝑥𝑚𝑚𝑖𝑖) (8) 

For positive indicators: 

𝑧𝑧𝑖𝑖𝑖𝑖 =
𝑚𝑚𝑖𝑖𝑖𝑖−𝑚𝑚𝑚𝑚𝑖𝑖𝑛𝑛

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚−𝑚𝑚𝑚𝑚𝑖𝑖𝑛𝑛
 (9) 

For negative indicators: 

𝑧𝑧𝑖𝑖𝑖𝑖 =
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚−𝑚𝑚𝑖𝑖𝑖𝑖
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚−𝑚𝑚𝑚𝑚𝑖𝑖𝑛𝑛

 (10) 

Calculate the Optimal and Worst Solutions: 
Optimal solution:(𝑧𝑧1+, 𝑧𝑧2+, , , , , , 𝑧𝑧𝑚𝑚+) 
Worst solution:(𝑧𝑧1−, 𝑧𝑧2−, , , , , , , 𝑧𝑧𝑚𝑚− ) 
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Calculate the Difference Between Each Evaluation Index and the Optimal and 
Worst Solutions. 

𝐷𝐷𝑖𝑖+ = �∑ 𝑤𝑤𝑖𝑖�𝑧𝑧𝑖𝑖+ − 𝑧𝑧𝑖𝑖𝑖𝑖�
2𝑚𝑚

𝑖𝑖=1  𝐷𝐷𝑖𝑖− = �∑ 𝑤𝑤𝑖𝑖�𝑧𝑧𝑖𝑖− − 𝑧𝑧𝑖𝑖𝑖𝑖�
2𝑚𝑚

𝑖𝑖=1  (11) 

Calculate the Closeness Between the Evaluation Object and the Optimal Solu-
tion: 

𝐶𝐶𝐼𝐼 = 𝐷𝐷𝐼𝐼
−

𝐷𝐷𝐼𝐼
++𝐷𝐷𝐼𝐼

− (12) 

3 Evaluate Results 

This paper uses the entropy method and TOPSIS evaluation method to calculate the 
high-quality development index of five cities in the Chengdu metropolitan area from 
2018 to 2020. The specific data is shown in Table 2 below. 

Table 2. Evaluation results of high quality development of Chengdu metropolitan area 

City 2018 2019 2020 2021 2022 
Chengdu 0.528 0.534 0.582 0.586 0.546 
Mianyang 0.476 0.478 0.425 0.426 0.418 
Deyang 0.356 0.368 0.421 0.374 0.392 
Meishan 0.342 0.367 0.325 0.305 0.303 
Ziyang 0.335 0.335 0.285 0.273 0.264 
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Fig. 1. Trend chart of evaluation scores for high-quality development of Chengdu metropolitan 
area from 2018 to 2022 
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As shown in Figure 1 in the past five years, the high quality development index of 
Chengdu metropolitan area has been fluctuating. Chengdu has the highest high quality 
development index among the five cities in the Chengdu metropolitan area, followed 
by Mianyang City, Deyang city and Meishan City, and Ziyang city is the last in the 
ranking of high quality development index. Except for Deyang city and Meishan city 
in 2019, and the high quality development index of Deyang city and Mianyang city in 
2020 is close, the gap of high quality development index among cities is relatively ob-
vious in the rest of the time period. 

4 Conclusion 

Generally speaking, in the past five years, the high-quality development level of 
Chengdu metropolitan area has shown a fluctuating upward trend, but in 2022, the high-
quality development level has shown a downward trend, so Chengdu metropolitan area 
needs to take corresponding measures to curb this downward trend. The cities in 
Chengdu metropolitan area need to strengthen the level of connectivity and improve 
the ability of collaborative development. The cities in the metropolitan area can regu-
larly carry out joint meetings in the fields of economy, science and technology, tourism 
and so on. Among them, Chengdu city should play a leading radiation role, Mianyang 
city should play its advantages in education, science and technology, and Deyang city 
should play its advantages in the industrial field to jointly promote the development of 
the metropolitan area. 

From a regional perspective, Chengdu, as a super city with a population of more than 
10 million, can play a more radiation driven role in the city circle, and reasonably and 
orderly move some enterprises and factories to Deyang, Mianyang, Meishan, Ziyang 
and other areas, which can not only promote the high-quality development of cities in 
the city circle, but also effectively alleviate the big city disease of Chengdu, and orderly 
help Chengdu ease the population. 

Deyang City, Mianyang City, as an important industrial town in Sichuan Province, 
has a strong industrial base. In addition, Mianyang City, as a Chinese science and Tech-
nology City, has a profound scientific and technological heritage. How to guide the 
scientific and technological advantages of Mianyang city and promote the industrial 
development and transformation of Mianyang City, Deyang City, is the local govern-
ment's concern. 

Meishan city is the bridgehead of Chengdu's southward development. The establish-
ment of Tianfu new area has directly drawn in the distance between Chengdu and 
Meishan. Meishan city needs to take advantage of the historical opportunity of the 
Meishan line of the subway to seize the pace of development with Chengdu city. 

Ziyang city is one of the important radiation cities of Chengdu's "Eastward Strategy". 
After Jianyang county was assigned to Chengdu in 2016, the economy of Ziyang city 
suffered a certain blow. However, with the construction of Tianfu airport and the Metro 
Ziyang line, the economy of Ziyang city began to improve. Therefore, Ziyang City 
needs to actively connect with Chengdu's "Eastward Strategy", and more consider the 
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development of the same city with Chengdu, collaborative development, and strength-
ening the connectivity level with Chengdu city. 
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