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Abstract 
Based on the data of three provinces and one city in the Yangtze River Delta from 2015 
to 2020, 11 indicators were selected from four dimensions of public education, medical 
care, infrastructure and social insurance to establish an evaluation index system for the 
equalization of basic public services. The entropy method is used to give weights to each 
evaluation index, to evaluate the comprehensive development level and evolution trend 
of basic public services in each province and city, and to use the coefficient of variation 
to measure the difference level of each dimension in the Yangtze River Delta region, so 
as to obtain the equalization of basic public services in each dimension. The level of 
development. 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 level of equalization of public education, health care and social 
insurance is stable and rising. , while the level of infrastructure equalization shows a 
downward trend. 
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1. Introduction 

Promoting the equalization of basic public services is an important way to meet the needs of 
the Chinese people for a better life. China's "14th Five-Year Plan" and Outline of Vision for 2035 
clearly stated: "Focusing on central cities and urban agglomerations and other advantageous 
areas of economic development, we will enhance the carrying capacity of the economy and 
population, and drive the overall improvement of national economic efficiency. Focusing on the 
Beijing-Tianjin-Hebei region, the Yangtze River Delta, and the Guangdong-Hong Kong-Macao 
Greater Bay Area, we will improve the ability to source innovation and global resource 
allocation, and accelerate the creation of the first echelon leading high-quality development.” 
Based on this, this paper selects the Yangtze River Delta region as the research object. This 
paper analyzes the equalization level of basic public services in the Yangtze River Delta and the 
spatial differences between provinces. The core of the equalization of basic public services is to 
promote equal opportunities, and the focus is to ensure that the people have equal 
opportunities to obtain basic public services, not simply equalization. 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. 
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2. Literature Review 

Equalization of public services is a hot issue that has been widely concerned by academic circles 
in recent years, and relevant research results are relatively abundant. Chen Changsheng and 
Cai Yuezhou[1] pointed out that basic public services are necessary for maintaining the stability 
of the country's economy and society, basic social justice and cohesion, and protecting citizens' 
basic rights to subsistence and development. Liu Danlu[2] believes that the equalization of basic 
public services means that different residents, groups and residents in different regions should 
receive basic public services with basically the same quantity and quality. The research objects 
of the equalization of basic public services mainly include the measurement of the equalization 
level of basic public services, the differences in the equalization of basic public services between 
regions, the differences in the equalization of basic public services between urban and rural 
areas, and the equalization of basic public services within cities. Scholars use comprehensive 
evaluation method[3], principal component analysis method[4], entropy weight TOPSIS 
method[5], AHP combined entropy value method[6], linear combination entropy weight 
method[7] to evaluate the supply level of basic public services, using The coefficient of 
variation[8], the Theil index[9] and the Gini coefficient[10] are used to measure the 
equalization level of basic public services. Regarding the calculation of the level of equalization 
of public services among regions, Peng Diyun[11] and others believed that the level of 
equalization of basic public services in the southern coastal areas, the southwest region and the 
northwest region was lower than the national average level; the level of equalization of basic 
public services in other regions was higher than that of the whole country. Liu Xiaochun[12] 
and others found through research that the basic public service level in the eastern and western 
provinces is ahead of the national average level, while the basic public service level in the 
central provinces is lower than the national average level. Existing researches are relatively 
consistent in evaluating the difference in the level of equalization development of basic public 
services between urban and rural areas. Most scholars believe that the difference in 
development level between urban and[13] rural areas is significant. There is a global spatial 
autocorrelation feature; Yang Xiaojun and Chen Hao[14] believe that the overall difference in 
the equalization of basic public services between urban and rural areas in China is increasing 
dynamically, and the regional differences between the two regions show an expanding trend. 
Regarding the research on the equalization of public services within cities, Lv Wei and Zhang 
Yanyan[15] 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 the 
perspective of research, the existing research results are mainly concentrated in the national 
or provincial scope, and there are few studies on urban agglomerations, and the existing 
research is mainly on the spatial difference of public service equalization, and there is a lack of 
regional differences. decomposition. Therefore, this paper takes 41 cities in the Yangtze River 
Delta region as the research scope. First, according to the previous research results, an index 
evaluation system is established from the dimensions of The value method calculates the 
weight of each dimension and each index; secondly, the Gini coefficient method measures the 
equalization level of basic public services between regions, and then uses the Dagum Gini 
coefficient decomposition method to analyze the source and degree of spatial differences in the 
equalization of basic public services. 
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3. Model Setting and Data Description 

3.1. Method Selection 
3.1.1. Entropy Method 
This paper uses the entropy method to weight the index system. As an objective weighting 
method, the entropy method weights each index according to the amount of 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 indicator: 
 

𝑋 =
𝑥 − min (𝑥 )

max (𝑥 ) − min (𝑥 )
 

 
negative indicator: 

𝑋 =
max 𝑥 − 𝑥

max (𝑥 ) − min (𝑥 )
 

(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). 
 

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. Coefficient of Variation 
The coefficient of variation is used to calculate the equalization level of basic public services in 
the three provinces and one city in the Yangtze River Delta region. The calculation formula is as 
follows: 
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𝑉 =
𝜎

𝑋
 

 
𝑉 is the coefficient of variation 𝜎 of the th year, is the variance of the index between regions in 
the ith year, and X is the average value of the index index among the regions of the ith year. 

3.2. Selection of Indicators 
According to the “Thirteenth Five-Year Plan” (Guo Fa [2017] No. 9) to promote the equalization 
of basic public services issued by the State Council, the national basic public services include 
public education, employment and entrepreneurship, social insurance, medical and health care, 
social services, Housing security, public culture and sports, disabled services, etc. Due to the 
incomplete data of some prefecture-level cities and considering the continuity of the data, this 
paper draws on the research of Zhang Degang et al[16]. The public service equalization level 
evaluation system, and the entropy method is used to weight the indicators, as shown in the 
following table: 
 

Table 1. Metric weight table 

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/10,000 
people 

Bit/10,000 
people 

people/10,000 
people 

effect positive positive positive positive positive 
Weights 12.49% 9.55% 11.72% 7.86% 7.09% 

index 

infrastructure social Security 

Per capita post and 
telecommunication 

traffic 

Road mileage per 
capita 

Electricity 
consumption per 

capita 

Pension 
insurance 

participation 
rate 

Unemployment 
Insurance 

Participation 
Rate 

unit 
100 million 

yuan/10,000 people 
km/10,000 people 

100 million 
kWh/10,000 

people 
% % 

effect positive positive positive positive positive 
Weights 8.92% 9.22% 7.33% 7.04% 8.40% 

3.3. Data Description 
The Yangtze River Delta region includes Jiangsu Province, Zhejiang Province, Anhui Province 
and Shanghai. In order to ensure the coherence and consistency of the data, this paper conducts 
research and analysis according to the division of provinces, cities and regions in 2020. The 
indicator data comes from the 2020 China Statistical Yearbook, as well as provincial statistical 
yearbooks and statistical bulletins. 

4. Analysis of Results 

4.1. Descriptive Statistical Analysis of Variables 
Table 1 shows the descriptive statistics of the main variables. It can be seen that the average of 
the teacher-student ratio of ordinary primary schools and the ratio of teachers to students of 
ordinary middle schools is 0.062 and 0.085, respectively, and the standard deviations are 0.007 
and 0.011, respectively, which indicates that the number of teachers in the Yangtze River Delta 
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region is The level is low, but the inter-provincial differences are small. From the perspective 
of per capita public finance education expenditure, the minimum value is 0.184, the maximum 
value is 0.568, and the standard deviation is 0.164, indicating that the per capita education 
expenditure between provinces varies greatly. The minimum number of health workers per 
capita is 82.429, the maximum value is 105.066, and the standard deviation is 10.106, which 
indicates that there are large differences in medical resources among provinces, among which 
Anhui Province is the most deficient in medical resources. 
The minimum number of medical beds per capita is 43.5229, the maximum value is 66.7779, 
and the standard deviation is 6.3121, indicating that the public medical resources of different 
provinces and cities are quite different, but on the whole, the public medical resources of each 
province and city show a year-by-year increase in the number of medical beds. trend. As far as 
the medical insurance participation rate is concerned, Anhui Province has the highest 
participation rate, but the insurance participation rate varies greatly among provinces and 
cities. 
 

Table 2. Basic information of the values of each index 

variable minimum maximum 
value 

mean standard 
deviation 

Teacher-student ratio in ordinary primary 
schools 

0.056 0.071 0.062 0.007 

Teacher-student ratio in ordinary secondary 
schools 

0.073 0.100 0.085 0.011 

per capita public finance education 
expenditure 

0.184 0.568 0.333 0.164 

Number of medical beds per capita 55.862 66.778 62.039 4.714 
Number of health personnel per capita 82.429 105.066 97.127 10.106 

Per capita post and telecommunication traffic 0.928 1.951 1.416 0.424 
Road mileage per capita 5.192 38.736 20.493 13.799 

Electricity consumption per capita 0.398 0.767 0.636 0.169 
Pension insurance participation rate 0.572 0.703 0.657 0.058 

Unemployment Insurance Participation Rate 0.092 0.397 0.244 0.125 
health insurance coverage 0.781 1.098 0.92 0 0.136 

4.2. Analysis of Empirical Results 
4.2.1. The Development Level of Basic Public Services in the Yangtze River Delta 

Region 
The entropy method can be used to obtain the comprehensive development level of basic public 
services in the three provinces and one city in the Yangtze River Delta region from 2015 to 
2020 , as shown in the figure . Overall, Shanghai has the highest level of basic public services, 
Anhui Province has the lowest level of basic public services, and Zhejiang Province and Jiangsu 
Province have intermediate levels of basic public services, with small differences . 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. 
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Figure 1. Change chart of the basic public service level in the three provinces and one city in 

the Yangtze River Delta region from 2015-2020 
4.2.2. Equalization Level of Basic Public Services in the Yangtze River Delta Region 
The coefficient of variation is used to measure the equalization level of basic public services in 
the Yangtze River Delta region in each year. The higher the level. The trend of each indicator 
level of the equalization of basic public services in the Yangtze River Delta region from 2015 to 
2020 is shown in the figure. From the overall level, the level of equalization of social insurance 
is the highest, the level of equalization of medical and health care is the second, the level of 
equalization of public education is the third, and the level of equalization of infrastructure is 
the lowest. Judging from the changing trend, the difference level of the infrastructure dimension 
increased significantly in 2016, and then stabilized in the following years, which shows that the 
infrastructure equalization decreased significantly in 2016, and then stabilized. The level of 
equalization in public education is relatively stable. The differences in medical and health care 
and social insurance fluctuated in a small range during the measurement years, and on the 
whole did not change much. 
 

 
Figure 2. Trend chart of the equalization of basic public services in the Yangtze River Delta 

region from 2015-2020 
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5. Conclusions and Policy Recommendations 

5.1. Conclusion 
This paper uses the data of three provinces and one city in the Yangtze River Delta region from 
2015 to 2020 to construct an evaluation index system for the equalization of basic public 
services. Based on the entropy method and the coefficient of variation, the comprehensive 
development level of basic public services in the three provinces and one city and the 
development differences between provinces and cities are measured. ,conclusion as below: 
Judging from the results of the comprehensive evaluation of the three provinces and one city in 
the Yangtze River Delta region, the comprehensive score of Shanghai ranks first in the 
measurement years, and the overall development trend is relatively stable. The comprehensive 
score of Jiangsu Province is stable with some decline, with little fluctuation. The comprehensive 
score of Zhejiang Province has been stable and improved. In 2015, there was still a certain gap 
with Jiangsu Province, but in 2018, it was on the same level as Jiangsu Province, and in 2019 it 
overtook Jiangsu Province. The comprehensive score of Anhui Province ranks at the bottom in 
the Yangtze River Delta region. The reason for this phenomenon may be that Anhui Province 
has a large number of municipalities and a large population, and the development is mainly 
based on agriculture and light industry. The public service resources that the government can 
provide are limited. From this point of view, the high-quality development of basic public 
services in the Yangtze River Delta region should take Anhui as the main focus. 
Judging from the differences between the indicators, the development level of the basic public 
services in the Yangtze River Delta region is still uneven. Figure 2 presents the annual changes 
in the disparity levels of the four major categories of public services in the Yangtze River Delta 
region from 2015 to 2020. It can be seen that overall the equalization ranking of the four 
categories of basic public services is basically unchanged, with the highest level of equalization 
in social insurance, and the highest level of equalization in medical and health care. The level of 
equalization ranks second, the level of equalization of public education ranks third, and the 
level of equalization of infrastructure is the lowest. From the perspective of changing trends, 
the equalization level of public education, medical care and social insurance is increasing year 
by year, and the equalization level of infrastructure is declining year by year. 

5.2. Countermeasures and Suggestions 
In view of the above research conclusions, the following countermeasures are proposed: 
5.2.1. Narrow the Differences in the Supply Level of Basic Public Services in the Yangtze 

River Delta Region 
The high-quality development of the Yangtze River Delta region depends on the high-quality 
development of Anhui Province. The level of basic public services in cities is often a key factor 
in attracting the flow of talents, and the flow of talents will feed back to the economic 
development of provinces and cities. Therefore, balancing the level of basic public services 
between provinces and cities can guide the rational flow of talents, drive the balanced economic 
development in the Yangtze River Delta region, and prevent the excessive inflow or outflow of 
talents from causing adverse effects on the local economy. For Anhui Province, whose 
comprehensive development level of basic public services is at the bottom of the Yangtze River 
Delta region, the supply level of basic public services should be strengthened in terms of 
medical and health care, public education, infrastructure, social insurance, etc., to promote 
high-quality medical care and education in the Yangtze River Delta region. The balanced 
development of resources increases the city's attractiveness to talents. The economic 
development level and fiscal revenue of Anhui Province, Jiangsu Province, Zhejiang Province, 
and Shanghai are quite different. Therefore, Anhui Province has relatively tight financial 
expenditures, and the development level of basic public services is lower than that of other 
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provinces and cities. In response to this situation, the central government should give full play 
to its macro-control capabilities, improve the modern financial system, improve the level of 
public service supply of local governments, and narrow the differences in the supply level of 
basic public services in the Yangtze River Delta region. 
5.2.2. Make up for the Shortcomings of Infrastructure 
Infrastructure has important practical significance for developing local economy and improving 
the self-sufficiency of basic public services in the region. Whether it is to achieve the second 
centenary goal or to achieve common prosperity, high-level infrastructure conditions are the 
key to improving development capabilities. Achieving equalization of infrastructure should be 
carried out from the following aspects: First, increase infrastructure construction. From 
empirical analysis, it is found that the level of infrastructure equalization in the Yangtze River 
Delta region is the lowest, so we should pay more attention to the level of infrastructure supply, 
increase the inclination of capital policies, and attract social capital through multiple channels 
for transportation, electricity, network, etc. investment in aspects. The second is to formulate a 
strategy for the equalization of basic public services from an overall perspective, strengthen the 
construction of areas with relatively backward infrastructure, and match the level of 
infrastructure equalization with development indicators such as economic and social 
development and fiscal expenditure, so that residents can share the fruits of economic and 
social development. The third is to balance the degree of infrastructure accessibility. Not only 
to fill the shortcomings, but also to develop the strengths. Cities with a higher level of 
infrastructure equalization need to balance the degree of infrastructure accessibility, and then 
promote the coordinated development of cities and towns with urban agglomerations as the 
main body. 
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