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Abstract 
The equalization of basic public services is an important manifestation of coordinated 
regional development in the field of people's livelihood, and it is also a factor restricting 
regional development. Based on the data of three provinces and one city in the Yangtze 
River Delta region from 2015 to 2020, this paper selects eight indicators from three 
dimensions of public education, medical care and infrastructure to establish an 
evaluation index system for the equalization of basic public services. The entropy 
method is used to evaluate the comprehensive development level and evolution trend of 
basic public services in each province and city, and the Theil index decomposition 
method is used to analyze the source of differences in public services in the Yangtze River 
Delta region. The research results show that the basic public service index in Shanghai 
is the highest, the index in Anhui Province is the lowest, the index in Jiangsu Province is 
almost the same as that in Zhejiang Province, and the indexes in all provinces and cities 
are relatively stable; the main factors of the unbalanced development of public services 
in the Yangtze River Delta are different between regions. 
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1. Introduction 

With the rapid economic development and the change of development contradictions, the 
unbalanced and insufficient regional development has become the main problem of current 
development. Unbalanced development within urban agglomerations has become an important 
factor restricting regional economic development. Based on this, this paper selects the Yangtze 
River Delta region as the research object, and analyzes the equalization level of basic public 
services and regional spatial differences in the Yangtze River Delta region. On the whole, the 
ultimate goal of equalization should be that the number and quality of public service resources 
available to residents of all regions and groups are basically the same. Under the background of 
the integrated development strategy of the Yangtze River Delta, it is of practical significance to 
study the equalization of basic public services and accurately grasp the current development 
process of the equalization of public services in the Yangtze River Delta. 

2. Literature Review 

As the imbalance of regional development has become a key issue facing the current economic 
development, the academic community is very rich in research on the equalization of public 
services. Many scholars have carried out research on specific areas of public service, such as Fu 
Caiwu [1] research on public culture, Yang Fenghua et al [2] research on education, Bo Tengfei 
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and Lei Yanyun [3] based on sports research, etc. . The predecessors' methods for measuring 
the level of public services and the level of equalization are also very rich. Wang Xueqing and 
Tian Jiahua [4] used the subjective and objective weighting method and the Gini coefficient 
method to expand the measurement; Fu Caiwu and Zhang Weifeng established a quantitative 
evaluation model that combines the expert scoring method, the comprehensive index method 
and the Gini coefficient method for research; Li Hua [5] et al. The Dagum Gini coefficient and its 
decomposition method, entropy weight method and Kernel density estimation method are 
studied. Regarding the differences in the level of regional development, Peng Diyun [6] and 
others believe that the equalization degree of basic public services in the southern coastal areas, 
the southwest region and the greater northwest region is lower than the national average level , 
and the equalization degree of basic public services in other regions is higher than the national 
average level. Regarding the research on the equalization of public services within cities, Lv Wei 
and Zhang Yanyan [7] found that there are significant differences in the degree of equalization 
of internal public services among Chinese cities, and the improvement of the degree of 
equalization within cities will significantly improve the level of social trust. 
The previous research results on the equalization of basic public services are very rich, which 
has laid a solid theoretical foundation for the follow-up research. However, from a research 
perspective, the existing research results are mainly concentrated in the national or provincial 
scope, and there are few studies on the Yangtze River Delta region . Therefore, this paper selects 
12 cities in the Yangtze River Delta region as the research scope. First, according to the research 
results of predecessors, an index evaluation system is established from the dimensions of public 
education , medical care and infrastructure , and the principles of scientificity, availability and 
representativeness are used. Select the evaluation index and use the entropy method to 
calculate the public service level of the three provinces and one city ; secondly, use the Theil 
index to measure and decompose the equalization level of basic public services between 
regions, and analyze the source of spatial differences in the equalization of basic public services. 
and analysis of differences. 

3. Model Setting and Data Description 

3.1. Method Selection 
3.1.1. Entropy Method 
In this paper, entropy method is used to weight the index system. Entropy method is an 
objective weighting method, which weights each index according to the information contained 
in each index. The specific calculation process of the entropy method is as follows: 
(1) Standardize each index in the index system, x ij represents the jth index of province i, and X 
ij represents the index value after standardization. 

Positive indicator𝑋 =
 ( )

 ( )  ( )
. 

negative indicator𝑋 =
 ( )  ( )

. 

(2) Calculate the proportion of the i-th province and city under the j-th indicator in this 
indicator 𝑃 . 
 

𝑃 =
𝑋

Σ 𝑋
 

 
(3) Calculate the entropy value of the jth index 𝐸 , where k=1/ ln(n). 
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𝐸 = −𝑘Σ 𝑝 𝑙𝑛𝑝  
 
(4) Calculate the utility value of the jth indicator 𝐷 . 
 

𝐷 = 1 − 𝐸  
 
(5) Calculate the weight value of each indicator 𝑊 , m represents the number of indicators. 
 

𝑊 =
𝐷

Σ 𝐷
 

 
(6) Calculate the basic public service level score of each province and city 𝑆 . 
 

𝑆 = Σ 𝑊 𝑃  

3.1.2. Theil Exponential Decomposition 
This paper uses the Theil index decomposition method to decompose the regional differences 
in the equalization of basic public services in the Yangtze River Delta region, and analyzes the 
extent and sources of regional differences in the equalization of basic public services. The 
calculation formula is: 
(1) Disparities within Anhui Province 
 

𝑇 = [
𝑋

𝑋
× ln (

𝑋 𝑋⁄

𝑅 𝑅⁄
)] 

 
(2) Disparities within Zhejiang Province 
 

𝑇 = [
𝑋

𝑋
× ln (

𝑋 𝑋⁄

𝑅 𝑅⁄
)] 

 
(3) Disparities within Jiangsu Province 
 

𝑇 = [
𝑋

𝑋
× ln (

𝑋 𝑋⁄

𝑅 𝑅⁄
)] 

 
In the formula, TA , TZ , and TJ represent the Theil indices of Anhui Province, Zhejiang Province 
and Jiangsu Province, respectively; XAj , XZj , and XJj represent the jth measurement index of 
Anhui Province, Zhejiang Province and Jiangsu Province, respectively; Xij , Xkj , and Xlj 
represent the jth measurement indicators of all prefecture-level cities under Anhui, Zhejiang 
and Jiangsu provinces respectively; RA , RZ , and RJ represent Anhui, Zhejiang and Jiangsu 
provinces respectively Ri , Rk , and Rl represent the year-end resident population of all 
prefecture-level cities in Anhui, Zhejiang and Jiangsu provinces, respectively.  
(4) The formulas of the overall Theil index T 
 

T = 𝑇 + 𝑇  
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(5) The intra-regional Theil index TW  
 

𝑇 =
𝑋

𝑋
× 𝑇 +

𝑋

𝑋
× 𝑇 +

𝑋

𝑋
× 𝑇  

 
(6) The inter-regional Theil index TO 
 

𝑇 =
𝑋

𝑋
× ln

𝑋 𝑋⁄

𝑅 𝑅⁄
+

𝑋

𝑋
× ln

𝑋 𝑋⁄

𝑅 𝑅⁄
+

𝑋

𝑋
× ln

𝑋 𝑋⁄

𝑅 𝑅⁄
 

 
In the formula, 𝑋 represents the basic public service development level of the jth index of the 
three provinces; R represents the total permanent population at the end of the year in the three 
provinces in the Yangtze River Delta region. 

3.2. Selection of Indicators 
According to the State Council, national basic public services include public education, 
employment and entrepreneurship, social insurance, medical and health care, social services, 
housing security, public culture and sports, services for the disabled, and so on. Due to 
incomplete data of some prefecture-level cities, this paper draws on the research of Zhang 
Degang et al., considering the continuity of data.In the evaluation system of public service 
equalization level, entropy method is adopted to weight indicators, as shown in the following 
table: 
 

Table 1. 1Indicator selection and weight 
index public education medical hygiene 

 
Teacher-student 
ratio in ordinary 
primary schools 

Teacher-
student 
ratio in 

ordinary 
secondary 

schools 

per capita 
public 

finance 
education 

expenditure 

Number of 
medical 
beds per 

capita 

Number of health personnel 
per capita 

unit - - 
100 million 
yuan/10,00

0 people 

Bit/10,000 
people people/10,000 people 

effect positive positive positive positive positive 
Weight

s 
12.49% 9.55% 11.72% 7.86% 7.09% 

 infrastructure social security 

index 

Per capita post 
and 

telecommunicatio
n traffic 

Road 
mileage 

per capita 

Electricity 
consumptio
n per capita 

Pension 
insurance 

participatio
n rate 

Unemploymen
t Insurance 

Participation 
Rate 

Health 
Insurance  

Participant
s coverage 

unit 
100 million 

yuan/10,000 
people 

km/10,00
0 people 

100 million 
kWh/10,000 

people 
% % % 

effect positive positive positive positive positive positive 
Weight

s 8.92% 9.22% 7.33% 7.04% 8.40% 10.37% 
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3.3. Data Description and Descriptive Analysis 
3.3.1. Data Description 
Considering the typicality and availability of data, this paper selects Suzhou, Nanjing, Wuxi and 
Nantong in Jiangsu Province, Hangzhou, Ningbo, Wenzhou and Shaoxing in Zhejiang Province , 
Hefei, Wuhu, Chuzhou and Fuyang in Anhui Province in the Yangtze River Delta region . In order 
to ensure the coherence and consistency of the data, we conducts research according to the 
division of provinces, cities and regions in 2020. The indicator data comes from the 2015-2020 
"China Statistical Yearbook" as well as the provincial statistical yearbooks and statistical 
bulletins. 
3.3.2. Descriptive Statistical Analysis of Variables 
It can be seen in table 2 that the average number of students recruited by regular elementary 
teachers and the average number of students burdened by ordinary middle school teachers are 
17.52 and 11.95 , respectively , indicating that a primary school teacher and a middle school 
teacher need to bear 17.52 and 11.95 students . The standard deviation of the per capita post 
and telecommunications business volume is the largest, which shows that the infrastructure 
construction of the three provinces and cities has changed greatly during the 6 years. The 
second is the per capita financial education funds. The provinces and cities have placed the 
construction of education in a high strategic position. Due to the different statistical calibers of 
provinces and cities, some extreme value data are not meaningful for reference. 
 

Table 2. Descriptive statistical analysis of variables 

variable minimum maximum  mean standard 
deviation 

ordinary primary school teachers 10.92 20.84 17.52 1.77 
ordinary middle school teachers 8.62 17.79 11.95 2.19 

Per capita public financial education expenditure 
(yuan/person) 

1046.27 3378.76 2198.88 544.66 

Number of medical beds per capita (10,000 
people/bed) 

38.59 104.93 59.84 13.86 

Number of health personnel per capita (10,000 
people/person) 

38.06 116.60 73.06 18.06 

Per capita post and telecommunication business 
volume (yuan/person) 

931.94 32431.67 5615.13 5697.99 

Road mileage per capita (km/10,000 people) 5.97 51.24 20.41 9.46 
Electricity consumption per capita (10,000 

kWh/person) 136.25 3189.60 900.50 428.13 

Pension insurance participation rate  0.06 1.06 0.50 0.20 
Unemployment insurance participation rate  0.03 1.40 0.25 0.19 

4. Results Analysis and Spatial Difference Analysis 

4.1. The Trend of the Development Level of Basic Public Services in the Yangtze 
River Delta Region 

We use the entropy method to calculate the level of public services in the Yangtze River Delta 
region from 2015 to 2020, as shown in the figure . Overall, Shanghai has the highest level, Anhui 
Province has the lowest level , and Zhejiang Province and Jiangsu Province have intermediate 
levels of basic public services, with small differences . Judging from the evolution trend, the 
level of each province or city is fluctuating, but the growth rate and magnitude are relatively 
low. From the perspective of the degree of difference, the extreme poor level of public services 
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in various provinces and cities has shown an increasing trend, among which Zhejiang Province 
has the largest degree of difference. 
 

 
Figure 1. 1Trends in the development level of public services in three provinces and one city 

4.2. Analysis of Spatial Differences in Equalization of Basic Public Services 
4.2.1. Spatial Differences 
In order to better analyze the spatial differences in the equalization level of public services in 
the Yangtze River Delta region, this paper uses the Theil index to measure the differences 
among the three provinces from 2015 to 2020. Based on the availability of data, this paper 
selects 4 cities from each of the 3 provinces as the analysis objects for the spatial difference 
analysis. The results are shown in Figure 2. Overall, Anhui Province has the lowest equalization 
level, and Zhejiang’s level is higher than Jiangsu’s. The equalization level in Jiangsu Province in 
2018 fluctuated greatly, which was lower than that of Zhejiang Province. Then Jiangsu Province 
and Zhejiang Province have the same level of equalization in 2019-2020. The equalization level 
in Anhui Province and Jiangsu Province has silightly decreased, while that in Zhejiang Province 
has risen steadily, and the spatial difference in the Yangtze River Delta region is still relatively 
large. 
 

 
Figure 2. Calculation results of the Theil index of the three provinces in the Yangtze River 
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4.2.2. Difference Sources and Contributions 
This paper uses the Theil index of the public service cities with the resident population as the 
weight, and decomposes and calculates the Theil index, and the results are as follows. From 
2015 to 2020, the overall fluctuation of the equlization level in the Yangtze River Delta region 
was relatively small, showing a trend of first decline and then increase. From the perspective of 
Theil index decomposition result, intra-regional differences are much higher than inter-
regional differences, which indicates that the main factor affecting the equalization level in the 
Yangtze River Delta region is the differences within provinces and cities. 
 

 
Figure 3. Theil index decomposition results 

 
From the perspective of intra-regional and inter-regional contribution rates, they showed a 
slight rebound in 2018 and 2020, but the inter-regional contribution rate was always higher 
than the other rate. The inter-regional difference rose first and then decreased. In 2018, the 
inter-regional difference reached 89.28%. 
 

 
Figure 4. Unequal contribution rates within and between regions in the Yangtze River Delta 
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5. Conclusions and Policy Recommendations 

5.1. Conclusion 
From the calculation results of the entropy method, Shanghai is the highest while Anhui 
Province is the lowest. Zhejiang and Jiangsu provinces have intermediate levels and have little 
difference. Judging from the evolution trend, the level of public services in each province and 
city is a fluctuating growth, but the growth rate and magnitude are relatively low. From the 
perspective of the degree of difference, the extreme poor level of public services in various 
provinces and cities has shown an increasing trend, among which Zhejiang Province has the 
largest degree of difference. From the decomposition of Theil index, the main reason for the low 
equalization level in the Yangtze River Delta region is the large difference between regions. 

5.2. Recommendations 
In view of the above research conclusions, this paper puts forward the following suggestions: 
(1) Promote the hostic development of the Yangtze River Delta. It is recommended that the state 
formulate an overall plan for the balanced development of public services in the Yangtze River 
Delta region, integrate and optimize resources, realize the flow and sharing of resources 
between cities in the region, and provide assistance to provinces with low equalization levels. 
(2) Adopt differentiated strategies for different cities. Shanghai, which has a relatively high 
equalization level, due to its superior geographical location and high level of economic 
development, its development direction should be to complement the shortcomings of public 
services, balance various indicators, and improve citizens' satisfaction; while for equalization 
of public services Provinces and cities with low levels should strengthen the supply of public 
services in all dimensions, and strive to match the level of public services with the economic 
level. (3) Through fiscal transfer payments, policy preference should be given to provinces and 
cities with low equalization levels. Clarify the division of central and local fiscal powers and 
expenditure responsibilities, and specify the fiscal expenditures of various dimensions of public 
services to each department, so that each transfer payment can maximize its effectiveness. 
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