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Abstract 
Public services of urban health life affect not only urban residents’ life quality, but also the regional economic 
development. This study evaluated the public services of urban health life in the Pearl River Delta in China 
(hereinafter referred to as PRD), aiming at providing decision-making basis for governments’ public services 
construction. Based on the constructed evaluation indicator system of urban health life public services, 
Entropy Weight TOPSIS was used to evaluate nine prefecture-level cities in PRD. The results showed that 
the public service level of urban health life in PRD presented a multi-level state, and the regional differences 
were large. Shenzhen had the highest level of health life public services. Guangzhou and Dongguan were at 
the second level. Foshan, Zhuhai and Zhongshan were at the third level. Huizhou, Jiangmen and Zhaoqing 
were at the fourth level. In terms of geographical distribution of public service, it featured that Shenzhen was 
the center, and it gradually decreased outward. The in-depth analysis of the indicators showed that there 
were still many regional development imbalances in many indicators in PRD. The findings provided some 
suggestions for local governments to carry out public services construction. 
Keywords: public services, urban health life, Pearl River Delta in China, entropy weight TOPSIS 
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INTRODUCTION 
In recent years, the Chinese government has paid 

special attention to promoting the construction of 
Health China. “Outline Plan for Health China 2030” 
has been formulated and “Health China” has been 
adopted as a national strategy to safeguard and enhance 
people’s health comprehensively. Health China focuses 
on residents’ health life and strives to achieve a well-off 
society in an all-round way in the process of promoting 
whole nation health, centering one conomic 
fundamentals, public services, environment, culture 
and medical services, which are closely related to 
residents’ life. 

According to the decision theory of health social 
factors, the environment of birth, growth, life, work, 
and aging and the influences brought by social factors to 
environment have an important impact on life quality 
and life expectancy of individuals. With the acceleration 
of urbanization, many urban health problems have 
emerged, which have seriously affected the urban 

residents’ physical and mental health. Therefore, World 
Health Organization initiated health city construction, 
hoping to build health cities to provide high-quality 
health life for residents. Among the influence factors of 
urban health life, the public services mainly provided by 
governments are the key to the realization of health life, 
gaining more and more attention. Urban public services 
are significant correlated with residents’ life quality and 
life satisfaction (Michalos and Zumbo 1999). The 
public services of urban health life also determine the 
competitiveness of urban development, directly 
affecting the economic development of the city. 
Therefore, studies on public service of urban health life 
are also paid more and more attention. 

The PRD, along with the Yangtze River Delta and 
the Bohai Gulf, are the three major economic 
development zones along the eastern coast of China. 
Research showed that there was a good interactive 
relationship between urban public services and 
economic development (Cai and Qiao 2017, Zhang et 
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al. 2016). The public service level of urban health life in 
PRD affects not only the health life quality of urban 
residents, but also the development of regional 
economy. This study constructed the indicators of 
public health services of urban health life from the 
perspective of residents. It evaluated the public service 
in PRD, hoping to provide valuable reference for 
governments to improve urban public health services 
construction. 

LITERATURE REVIEW 
Public services refer to various services provided by 

governments or public service departments through 
social public facilities, public resources and so on. Basic 
public services, also known as core public services, refer 
to the public service matters related to basic rights of all 
citizens provided by governments. They mean to realize 
social fairness and justice and protect the most basic 
rights of all citizens through the improvement of 
financial system and provision of financial security 
under certain economic and social conditions (Yuan et 
al. 2017). Urban public services can guarantee the basic 
needs of citizens and meet the needs of citizens’ 
development and basic health (Huang et al. 2017). At 
present, public services, as an effective way to improve 
people’s livelihood, provide residents with the necessary 
conditions for health life and effectively improve the 
residents’ health life standards, thus becoming an 
important means of promoting social fairness and 
justice. At the same time, the public service level of 
urban health life has also become an important factor 
affecting the competitiveness of urban development, 
directly affecting urban economic development.  

The studies on public services mainly focus on two 
aspects: first, public service theory, service content and 
quality evaluation. In terms of researches on public 
service connotation, it is changing from the perspective 
of public management to the perspective of public 
services (Xue and Xing 2017). The new public services 
theory proposed by Denhardt et al. (2000) has aroused 
widespread concern and discussion in the academia 
(Han and Zhai 2017). Meanwhile, there are also a few 
studies on the content of basic public services. For 
example, Han and Yin (2010) studied on the types of 
public services. In their study, basic public services are 
divided into bottom-line survival services, public 
development services, basic environmental services and 
security services. In addition, scholars have further 
enriched the study of public service content by 
discussing the related topics of urban public cultural 
services, public transportation services, public sports 
services, basic urban community public services and 

rural public services (Hu et al. 2013, Meng and Zhao 
2012, Song et al. 2012, Wang and Yan 2012, Yuan et al. 
2017). In this process, scholars also began to pay 
attention to the quality of public services provided, and 
evaluated the public service level or quality by building 
public services evaluation indicators. For example, 
Shang and Chen (2013) evaluated urban public service 
performance from two aspects: public satisfaction and 
material improvement. Sun et al. (2016) explored the 
construction of basic public service performance 
evaluation indicator system. Yuan et al. (2017) discussed 
the evaluation of the basic public service quality of 
urban communities from five dimensions: basic public 
service quantity, service structure, service attitude, 
quality of public service products and public 
satisfaction. Through the evaluation of public services, 
it is possible to effectively understand the quality of 
services provided by governments or public service 
departments, which is the basis for further 
improvements. 

Second, studies on the equalization of public 
services. The balance between efficiency and fairness of 
the public service system determines the overall quality 
of public service. The recent development of public 
service theory is more partial to fairness than efficiency, 
especially researches on the equalization of public 
services (Xue and Xing 2017). In order to discover 
problems in the process of the equalization of public 
services, Chinese scholars are committed to establishing 
a series of basic public service indicator systems and 
performance evaluation systems. They have explored 
the inequalities of public services from different levels 
and sought solutions (Zhang 2017). For example, the 
evaluation of public service quality in different regions 
presented regional differences (Chang and Ding 2015, 
Ma et al. 2011). From the urban-rural dual structure, 
inequality of basic public services in urban and rural 
areas was explored (Han et al. 2015, Liu and Wang 2011, 
Wu 2014). Some scholars explored the phenomenon of 
basic public service inequality from the perspective of 
different social groups and pointed out the existence of 
basic public service distribution differences among 
different social identities and social groups. For 
example, the disadvantaged groups, such as the migrant 
worker groups, enjoyed far less public services than 
urban workers (Hu 2010, Sun and Mao 2012). While 
evaluating the phenomenon of inequality in public 
services, scholars have discovered the causes of 
inequality and proposed equalization paths. Suggestions 
for improvement have been made from the aspects of 
basic public service system construction, public finance 
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system construction, and sound government 
management mechanism (Tu 2014, Zhang 2017). 
Therefore, to solve the problem of inequality in public 
services, it is necessary to evaluate the quality of public 
service first. On the basis of discovering the reasons 
behind the phenomenon of inequality, we can find an 
effective solution to the problem of inequality. It is not 
difficult to find out from the above researches that the 
scientific evaluation of public service level is the key to 
the study of public service related issues. 

CONSTRUCTION OF EVALUATION 
INDICATOR SYSTEM FOR PUBLIC SERVICE 

OF URBAN HEALTH LIFE 
In recent years, researches on public services have 

provided good references for the construction of public 
service evaluation indicators for urban health life. There 
are mainly two types of study carriers: one is 
organizations, and the other is experts and scholars. In 
researches carried by organizations, such as the 
evaluation and operation of the World Health 
Organization for Healthy City Project in 1998, the 
proposed health city indicators included urban 
infrastructure, environmental quality, environmental 
health services, education, etc. The Evaluation of Basic 
Public Service Capabilities of Chinese Cities issued by 
Chinese Academy of Social Sciences in 2011 has 
established indicators for basic public service evaluation 
from various aspects such as medical and health care, 
public transportation, public safety, basic education and 
urban environment. The Urban Blue Book issued by 
Chinese Academy of Social Sciences in 2013 also 
established health city evaluation indicators, among 
which public services and social security included in 
health social indicators. 

In the research of public service evaluation carried 
by experts and scholars, the indicators proposed 
provided references for the construction of the public 
service indicator system for health life. For example, 
among the primary indicators for public service 
evaluation, basic education, public health, basic social 
security and employment, public safety, infrastructure, 
and environmental protection, etc. are the main 
assessment contents (Guan 2011, Li 2011, Ma and Zeng 
2011). And the corresponding secondary indicators 
were listed. In the evaluation of livable city or health city 
construction, urban pension, medical care, 
unemployment insurance coverage, urban public safety 
(such as fire, traffic accidents frequency), social 
assistance proportion were commonly used indicators 
(Yang 2012, Yu et al. 2012). In the evaluation of urban 
health development, employment rate, social security, 

medical services (the number of doctors and bedsper 
10,000 people) were important evaluation indicators 
(Wu et al. 2015). In addition, urban per capita road area, 
public transportation vehicles per 10,000 people, and 
municipal facilities construction were also important 
indicators for public service evaluation (Ren and Zhu 
2015, Xie 2005). 

It can be seen that due to the influence of different 
levels of urban development and different research 
perspectives, the established indicator systems for 
public service evaluation are different. The public 
service evaluation system is constantly developing and 
improving. This study focused on building the 
evaluation indicator system based on the basic public 
services needed to promote the health life of urban 
residents. Based on the impact of public services on the 
health life of urban residents, the availability of indicator 
data were taken into account, and the urban health life 
evaluation indicator system was constructed, as shown 
in Table 1. Mainly from 7 aspects: basic education, 
social security, social stability, public health, public 
safety, infrastructure and public environmental 
protection, there are a total of 28 specific evaluation 
indicators. 

URBAN HEALTH LIFE PUBLIC SERVICE 
EVALUATION METHOD 

Data 
This study mainly evaluated the public service level 

of urban health life in all prefecture-level cites 
(excluding Hong Kong and Macao) in PRD. Nine 
prefecture-level cities in PRD were evaluated, including 
Guangzhou, Shenzhen, Dongguan. Zhuhai, 
Zhongshan, Foshan, Jiangmen, Zhaoqing and 
Huizhou. According to the established urban health life 
public service evaluation indicator system, the original 
data were collected from China Urban Statistical Yearbook 
(2016) and the corresponding annual statistical 
yearbooks and urban statistical bulletins. 

Evaluation Method 
This study evaluated the public service of urban 

health life in PRD using the entropy weight TOPSIS 
method, which is a combination of information entropy 
and TOPSIS. Compared with the subjective valuation 
method, it is more objective and accurate to determine 
the indicator weight using the entropy weight method. 
Based on the closeness of the evaluation objects and the 
ideal objectives, the TOPSIS method was used to rank 
the evaluation objectives (Hwang et al. 1981). It is a 
commonly used multi-objective evaluation decision 
method. The combination of the two methods can 
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effectively overcome the disadvantages of subjective 
valuation method, and the evaluation results are more 
convincing. The main steps are as follows: 

 (1) Initial matrix construction 

Based on the indicator system of health life 
environment, the initial matrix was constructed: 𝑋𝑋 =
�𝑥𝑥𝑖𝑖𝑖𝑖�, 𝑥𝑥𝑖𝑖𝑖𝑖  is the sample value of the evaluated objecti in 
the indicator j. 𝑖𝑖 = 1,2,⋯ ,𝑚𝑚 indicates the number of 
objects being evaluated, 𝑗𝑗 = 1,2,⋯ ,𝑛𝑛indicates the 
number of indicators. 

(2) Data standardization processing 

For the normalization method of the forward 
indicator data, it was calculated as follows: 

𝑠𝑠𝑖𝑖𝑖𝑖 =
𝑥𝑥𝑖𝑖𝑖𝑖

max (𝑥𝑥𝑖𝑖𝑖𝑖)
 

The standardization method for negative indicators 
refers to the standardized formula proposed by Yu 
Liping (2009), which calculated as follows: 

𝑠𝑠𝑖𝑖𝑖𝑖 = 1 −
𝑥𝑥𝑖𝑖𝑖𝑖

max�𝑥𝑥𝑖𝑖𝑖𝑖�
+ �1 −𝑚𝑚𝑚𝑚𝑥𝑥 �1 −

𝑥𝑥𝑖𝑖𝑖𝑖
max (𝑥𝑥𝑖𝑖𝑖𝑖)

�� 

Table 1. Urban health life public service evaluation indicator system 
Target 
Level 

Primary 
Indicator Secondary Indicator Indicator Description 

Public 
Service 

Basic 
Education 
B1 

Number of regular primary schools Refers to the number of regular primary schools in the city 
Number of regular secondary schools Refers to the number of regular secondary schools in the city 

Teacher-student ratio in regular primary schools Refers to the ratio of the total number of teachers to the total 
number of students in primary schools in the city  

Teacher-student ratio in regular secondary 
schools 

Refers to the ratio of the total number of teachers to the total 
number of students in secondary schools in the city 

Education expenditure ratioto fiscal expenditure  Refers to education expenditure ratioto fiscal expenditure in the 
city 

Social security 
B2 

Urban endowment insurance coverage Refers to the ratio of the number of people participating in 
endowment insurance to the total urban population 

Urban medical insurance coverage Refers to the ratio of the number of people participating in 
medical insurance to the total urban population 

Urban unemployment insurance coverage Refers to the ratio of the number of employees participating in 
unemployment insurance to the total urban population 

Social stability 
B3 

Urban registered unemployment rate Refers to the proportion of urban registered unemployed people 
in the sum of employed and unemployed people 

Social assistance subsidies rate Refers to the proportion of social security and employment 
expenditure in fiscal expenditure 

Per capita average salary  Refers to the amount of average salary per employee 

Public health 
B4 

Number of hospitals per 10,000 people Refers to the number of hospitals per 10,000 people 
Number of beds per 1,000 people Refers to the number of hospital beds per 1,000 people 

Number of physicians per 1,000 people Refers to the number of practicing (assistant) physicians per 1,000 
people 

Number of health technicians per 1,000 people Refers to the number of health technicians per 1,000 people 

Public safety 
B5 

Traffic accident incidence Refers to the ratio of the number of traffic accidents to the total 
population during the year 

Fire accidentincidence Refers to the ratio of the number of fire accidents to the total 
population during the year 

Public safety expenditure ratio to fiscal 
expenditure 

Refers to the ratio of public safety expenditure to fiscal 
expenditure 

Infrastructure 
B6 

Per capita paved road area Refers to the average road area owned by each urban resident 
Urban maintenance and construction funds ratio 
to GDP  

Refers to the ratio of funds used for urban maintenance and 
construction to total GDP 

Buses per 10,000 people Refers to the average number of buses per 10,000 people 
Metro mileage for 10,000 people Refers to the average metro mileage per 10,000 people 
Built-up area per 10,000  Refers to the ratio of the total built-up area to the total population 

Public 
environmental 
protection 
B7 

Greening coverage rate of built-up area Refers to the ratio of total urban greening area to urban built-up 
area 

Urban sewage treatment rate Refers to the ratio of urban sewage processed by sewage plants to 
total urban sewage discharged 

Household garbage disposal rate Refers to the ratio of urban household garbage treated to the total 
urban household garbage 

Industrial dust removal rate Refers to the ratio of industrial dust removal amount to total 
industrial dust emission 

Industrial solid waste disposal & utilization ratio Refers to the ratio of comprehensive utilization rate of industrial 
solid waste disposal to total industrial solid waste 
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The normalized matrix was obtained, 𝑆𝑆 = �𝑠𝑠𝑖𝑖𝑖𝑖�. 

(3) Calculation of indicator weights with entropy 
weight method 

First, the feature specific gravity value was 
calculated. The calculation formula is: 

𝑝𝑝𝑖𝑖𝑖𝑖 = 𝑠𝑠𝑖𝑖𝑖𝑖/�𝑠𝑠𝑖𝑖𝑖𝑖

𝑚𝑚

𝑖𝑖=1

 

Second, the entropy value of the indicator j was 
calculated. The calculation formula is: 

𝑒𝑒𝑖𝑖 = −𝐾𝐾�𝑝𝑝𝑖𝑖𝑖𝑖

𝑚𝑚

𝑖𝑖=1

ln (𝑝𝑝𝑖𝑖𝑖𝑖) 

while, K = (ln𝑚𝑚)−1。 

Then the degree of deviation and entropy weight 
were calculated. The calculation formula is: 

𝑑𝑑𝑖𝑖 = 1 − 𝑒𝑒𝑖𝑖 

𝜔𝜔𝑖𝑖 = 𝑑𝑑𝑖𝑖/�𝑑𝑑𝑖𝑖

𝑛𝑛

𝑖𝑖=1

 

Finally, the weight matrix W was obtained. 

(4) Construction of weighted normalization matrix  

Calculation of weighted decision matrix: 𝑅𝑅 =
�𝑟𝑟𝑖𝑖𝑖𝑖�𝑚𝑚×𝑛𝑛

= 𝜔𝜔𝑖𝑖𝑠𝑠𝑖𝑖𝑖𝑖  

(5) Calculation of positive and negative ideal 
solutions 

𝑅𝑅𝑖𝑖+ = 𝑚𝑚𝑚𝑚𝑥𝑥1≤𝑖𝑖≤𝑚𝑚�𝑟𝑟𝑖𝑖𝑖𝑖� 

𝑅𝑅𝑖𝑖− = 𝑚𝑚𝑖𝑖𝑛𝑛1≤𝑖𝑖≤𝑚𝑚�𝑟𝑟𝑖𝑖𝑖𝑖� 

(6) Calculation of the Euclidean distance from the 
ideal solution 

𝑑𝑑𝑖𝑖𝑠𝑠𝑖𝑖+ = �∑ �𝑅𝑅𝑖𝑖+ − 𝑟𝑟𝑖𝑖𝑖𝑖�
2𝑞𝑞

𝑖𝑖=1 ，𝑖𝑖 = 1,2,⋯ ,𝑚𝑚 

𝑑𝑑𝑖𝑖𝑠𝑠𝑖𝑖− = �∑ �𝑅𝑅𝑖𝑖− − 𝑟𝑟𝑖𝑖𝑖𝑖�
2𝑞𝑞

𝑖𝑖=1 ，𝑖𝑖 = 1,2,⋯ ,𝑚𝑚 

(7) Calculation of the relative closeness 

𝜂𝜂𝑖𝑖 = 𝑑𝑑𝑖𝑖𝑑𝑑𝑖𝑖
−

𝑑𝑑𝑖𝑖𝑑𝑑𝑖𝑖
++𝑑𝑑𝑖𝑖𝑑𝑑𝑖𝑖

−，𝑖𝑖=1,2,⋯,m 

The larger 𝜂𝜂𝑖𝑖 indicates the closer to the ideal 
solution. Urban health life environment was ranked 
according to the relative closeness. 

(8) The evaluation of high-level indicators repeated 
the above (1) to (7) steps. When the evaluation 
indicators of the objects were divided into different 
levels, the multi-level evaluation model was used. The 
multi-level evaluation model was based on the single-
level evaluation model. The relative closeness of each 
evaluation object was used as the upper-level indicator 
to construct the evaluation matrix, and the above (1) to 
(7) steps were repeated for evaluation to obtain the final 
evaluation results and sorts. 

PRD URBAN AGGLOMERATION HEALTH 
LIFE PUBLIC SERVICE EVALUATION 

Calculation Process of Evaluation 
According to the secondary indicator data 

corresponding to each primary indicator, the 
underlying evaluation results corresponding to each 
primary indicator were respectively calculated. 

First, according to steps (1) to (3) in 4.2, the entropy 
weight method was used to calculate the weights of the 
secondary indicators, and it was concluded that: 

Secondary indicator entropy weight corresponding 
to basic education: 𝑊𝑊1 = (0.48,0.44,0.01,0.01,0.06) 

Secondary indicator entropy weight corresponding 
to social security: 𝑊𝑊2 = (0.29,0.31,0.40) 

Secondary indicator entropy weight corresponding 
to social stability: 𝑊𝑊3 = (0.59,0.05,0.36) 

Secondary indicator entropy weight corresponding 
to public health: 𝑊𝑊4 = (0.21,0.18,0.45,0.16) 

Secondary indicator entropy weight corresponding 
to public safety: 𝑊𝑊5 = (0.43,0.48,0.09) 

Secondary indicator entropy weight corresponding 
to infrastructure: 𝑊𝑊6 = (0.12,0.10,0.10,0.15,0.53) 

Secondary indicator entropy weight corresponding 
to public environmental protection: 𝑊𝑊7 =
(0.45,0.07,0.25,0.05,0.18) 

Next, according to steps (4) to (7), the closeness 
values corresponding to the respective primary 
indicators were respectively calculated, and the results 
were shown in Table 2. 
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Then, according to step (8), the evaluation result of 
the high-level indicator was calculated, and the 
evaluation result of the primary indicator corresponding 
to the public service of the target layer was obtained. 
The weight of primary indicator was calculated by the 
entropy weight method: 𝑊𝑊 =
(0.24,0.26,0.02,0.07,0.08,0.26,0.07). And the public 
service evaluation results of the health life of each 
prefecture-level city in PRD were calculated through 
primary indicators, as shown in Table 3. 

PRD Urban Agglomeration Health Life Public 
Service Evaluation Results 

The evaluation results of the public service of health 
life in the PRD cities showed that the development of 
these prefecture-level cities was not balanced, showing 
four levels. The results in Table 3 showed that 
Shenzhen’s ideal closeness was 0.7574, ranking first in 
all prefecture-level cities. It was at the first level. In 
other words, Shenzhen had the highest level of public 
service for health life in all prefecture-level cities in 
PRD. The closeness of Guangzhou and Dongguan were 
0.5620 and 0.5235 respectively, which was at the second 
level. The closeness of Foshan, Zhuhai and Zhongshan 
was between 0.2007 and 0.2567, which was at the third 
level. The closeness of Huizhou, Jiangmen and 
Zhaoqing was between 0.1104 and 0.1930, which was at 
the fourth level. They had the lowest level of public 
service for health life in all prefecture-level cities in 
PRD. From the perspective of the overall public service 

level, regional differences were presented, as shown in 
Fig. 1. 

Analysis on Evaluation Indicators of Health Life 
Public Service in PRD Urban Agglomeration 
The scores of the evaluation results of the primary 

indicators of the public service in PRD cites were 
standardized. Then the mean value of the standardized 
scores of the entire region was calculated and the mean 
value of the PRD was obtained, as shown in Fig. 2. 
Among all the primary indicators, the PRD had higher 
mean value for social stability, public safety and public 
health, while the lowest mean value for basic education 
and infrastructure. It indicated that the entire region 
also had an unbalanced development in the 
performance of each level of evaluation indicators. 

Table 2. The evaluation results of the closeness of each level of indicators for the evaluation of urban public health 
services in each prefecture-level city in PRD 

Prefecture-
level city 

Basic 
education 

Social security Social stability Public health Public safety Infrastructure Environmental 
protection 

Guangzhou 0.8208 0.2074 0.3579 0.4722 0.7816 0.5357 0.4369 
Shenzhen 0.4220 0.8914 0.6357 0.8103 0.6901 0.8200 0.5649 

Zhuhai 0.0437 0.2473 0.6862 0.5019 0.6264 0.1915 0.9558 
Foshan 0.3394 0.2033 0.6890 0.3323 0.7508 0.0929 0.3547 

Jiangmen 0.0742 0.1569 0.3478 0.2391 0.2056 0.0833 0.4999 
Zhaoqing 0.0521 0.0011 0.6890 0.2214 0.6214 0.1423 0.1359 
Huizhou 0.1615 0.0933 0.7164 0.4921 0.9505 0.1253 0.4916 

Dongguan 0.3099 0.8415 0.8192 0.9528 0.1741 0.2436 0.4575 
Zhongshan 0.1301 0.3005 0.7098 0.3691 0.3423 0.0336 0.2721 

 

Table 3. Results of public service evaluation of urban health life in each prefecture-level city in PRD 
Prefecture-level city 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅+ 𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅− Closeness Ranks 

Guangzhou 0.2257 0.2895 0.5620 2 
Shenzhen 0.1226 0.3828 0.7574 1 

Zhuhai 0.3585 0.1149 0.2428 5 
Foshan 0.3429 0.1184 0.2567 4 

Jiangmen 0.3950 0.0559 0.1240 8 
Zhaoqing 0.4140 0.0514 0.1104 9 
Huizhou 0.3771 0.0902 0.1930 7 

Dongguan 0.2480 0.2725 0.5235 3 
Zhongshan 0.3737 0.0939 0.2007 6 

 



 
 
Evaluation of Public Services of Urban Health Life in Pearl River Delta in China Based on Entropy Weight TOPSIS 
 

 
Ekoloji 27(106): 1065-1075 (2018)  1071 
 

In order to analyze the reasons for the differences in 
health life public service levels in the PRD cities, the 
regional difference coefficient was calculated. Firstly, 
the indicators of the nine prefecture-level cities were 
ranked from low to high. Secondly, the percentage of 
the total value of the indicators in the top 20% 
prefecture-level cities in the total value of all cities was 
calculated, and the regional difference coefficient was 
obtained. The smaller the difference coefficient, the 
greater the gap between the regions in this indicator. 
The results were shown in Table 4. 

In terms of basic education, the regional difference 
coefficient results showed that the number of primary 
schools and secondary schools was the largest, followed 
by education expenditure ratio to fiscal expenditure. 
The number of schools was affected by the total 
number of local students. In order to eliminate the 
impact of population size, the regional difference 
coefficient of the number of schools per 10,000 students 
was calculated. The results showed that the regional 
difference coefficient of number of schools per 10,000 
primary school students and the number of schools per 
10,000 secondary school students were 21.00 and 25.92 

 
Note: Hong Kong and Macao were not included in the evaluation due to lack of data 

Fig. 1. Distribution results of evaluation closeness of health life public service in prefecture-level cities in PRD 

 

Fig. 2. Mean Value of the primary indicators of health life public service evaluation in prefecture-level cities in 
PRD 
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respectively. Therefore, the number of schools was 
essentially balanced in terms of regional development. 
The regional difference coefficient of education 
expenditure ratio to local fiscal expenditure was 13.86, 
which was the most unbalanced indicator of 
development in basic education. The basic education 
assessments results in all cities in the PRD (see Table 
2) showed that Guangzhou had the highest level, 
followed by Shenzhen, Foshan and Dongguan, while 
Huizhou, Zhongshan, Jiangmen and Zhuhai had the 
lowest level. 

In terms of social security, the difference in PRD 
was very large. The results showed that the regional 
difference coefficient was between 5.13 and 6.78. In 
other words, the difference in social security levels in 
the cities of PRD was very large. The evaluation results 
of every prefecture-level city (see Table 2) showed that 
the social security level of Shenzhen and Dongguan was 
the best in PRD, with closeness of 0.8914 and 0.8415 
respectively. The social security levels in the other cities 
were relatively low, ranging from 0.3005 to 0.0011. 

In terms of social stability, the regional difference 
coefficient of urban registered unemployment rate was 
the smallest, which was 5.09, indicating that the regional 
difference of this indicator was the largest. The regional 
difference in per capita average salary was also large, 
with a difference coefficient of 10.82. The evaluation 
results of all the prefecture-level cities (see Table 2) 
showed that the closeness values of Jiangmen and 
Guangzhou were 0.3478 and 0.3579 respectively, which 
were relatively low in the PRD, while the closeness of 
other cities was between 0.6357 and 0.8192. 

In terms of public health, the regional difference 
coefficient of the number of physicians per thousand 
people was the smallest, which was 11.85, indicating 
that the difference of this indicator in PRD was very 

large. The difference coefficients of the number of 
hospitals per 10,000 people, the number of beds per 
1,000 people and the number of health technicians per 
1,000 people were moderate, indicating a certain 
regional difference. The public health evaluation results 
showed that (see Table 2) the closeness of Dongguan 
and Shenzhen was 0.9528 and 0.8103 respectively, 
which were the two best public health levels in PRD. 
The closeness of Zhuhai, Huizhou and Guangzhou was 
between 0.5019 and 0.4722, following Dongguan and 
Shenzhen. Zhongshan, Foshan and Jiangmen ranked 
last, with the closeness between 0.3691 and 0.2391. 

In terms of public safety, the regional difference of 
the traffic accidents incidence and the fire accidents 
incidence was large. The difference coefficients were 
5.10 and 9.02 respectively. The evaluation results of all 
the prefecture-level cities in PRD (see Table 2) showed 
that the public safety evaluation results of Dongguan, 
Jiangmen and Zhongshan were poor, and the closeness 
was between 0.1741 and 0.3423. While the other cities 
were better. 

In terms of infrastructure, the regional differences of 
every evaluation indicator were large and the difference 
coefficients were very small. Among them, the 
difference coefficient of urban maintenance and 
construction funds ratio to GDP was only 1.97. While 
in public transportation, the difference coefficient of 
buses per 10,000 people was 5.72. The metro mileage 
per 10,000 people was smaller. The difference 
coefficient of built-up area was 8.80. The results of 
infrastructure evaluation of every prefecture-level city 
showed that (see Table 2) Shenzhen was the best-
developed city in PRD, followed by Guangzhou. The 
closeness of these two cities was 0.8200 and 0.5357 
respectively, and the closeness of the other cities were 

Table 4. Regional difference coefficient of secondary indicators for health life public service evaluation in the PRD 
Secondary indicator Difference 

coefficient Secondary indicator Difference 
coefficient 

Number of regular primary schools 6.87 Number of health technicians per 1,000 people 15.93 
Number of regular secondary schools 7.93 Traffic accident incidence 5.10 

Teacher-student ratio in regular primary schools 19.40 Fire accident incidence 9.02 
Teacher-student ratio in regular secondary schools 19.64 Public safety expenditure ratio to fiscal expenditure 15.23 
Education expenditure ratio to fiscal expenditure 13.86 Per capita paved road area 6.16 

Urban endowment insurance coverage 6.06 Urban maintenance and construction funds ratio to GDP 1.97 
Urban medical insurance coverage 6.78 Buses per 10,000 people 5.72 

Urban unemployment insurance coverage 5.13 Metro mileage per 10,000 peopl 0.00 
Urban registered unemployment rate 5.09 Built-up area per 10,000 8.80 

Social assistance subsidies rate 19.19 Greening coverage rate of built-up area 17.78 
Per capita average salary 10.82 Urban sewage treatment rate 20.35 

Number of hospitals per 10,000 people 14.60 Household garbage disposal rate 17.54 
Number of beds per 1,000 people 16.24 Industrial dust removal rate 20.99 

Number of physicians per 1,000 people 11.85 Industrial solid waste disposal & utilization ratio 18.69 
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between 0.0336 and 0.2436, which was relatively 
backward. 

In terms of public environmental protection, the 
regional difference coefficients of each secondary 
indicator was relatively large, ranging from 17.78 to 
20.99, indicating that the regional difference in the 
secondary indicators of the public environment was 
small. The environmental protection evaluation results 
of every prefecture-level city showed that (see Table 2) 
Zhuhai was the best in the region, with a closeness of 
0.9558, while Shenzhen, Jiangmen, Huizhou, 
Dongguan and Guangzhou were similar, with a 
closeness between 0.4369 and 0.5649. The 
environmental protection of Foshan, Zhongshan and 
Zhaoqing ranked last in the region. 

CONCLUSIONS 
This paper mainly studied the evaluation of the 

urban health life public service level in PRD. Based on 
the constructed public service evaluation indicator 
system of urban health life, the entropy weight TOPSIS 
method was used to evaluate the health services of nine 
prefecture-level cities in PRD. The results showed that, 
firstly, the urban health life public service in PRD 
presented a multi-level state with large regional 
differences. Shenzhen had the highest level of health 
life public services, ranking first level in PRD. 
Guangzhou and Dongguan were at the second level. 
Foshan, Zhuhai and Zhongshan were at the third level. 
Huizhou, Jiangmen and Zhaoqing were at the fourth 
level. In terms of the geographical distribution of the 
public service level, it was characterized by Shenzhen as 
the center and gradually decreasing outward. 

Secondly, in terms of the average level of the entire 
PRD, seven aspects of urban health life public services 
were not balanced. Social stability and public safety had 
the highest levels of development, followed by public 
health and public environmental protection, and finally 
social security, basic education and infrastructure. The 
evaluation results were consistent with governments’ 
public service policy tendencies. At present, local 
governments at all levels in China put social stability 

and public safety in the first place in social management, 
and will inevitably put more efforts into social stability 
and public safety. 

Thirdly, the in-depth analysis of the indicators 
showed that many indicators were developed 
unbalanced regionally in PRD. Among them, all the 
secondary indicators of social security, the urban 
registered unemployment rate in social stability, the 
incidence of traffic and fire accidents in public safety, 
urban maintenance and construction funds ratio to 
GDP in the infrastructure, per capita paved road area 
and buses per 10,000 people showed the largest 
differences in the region. 

The above conclusions provided a good inspiration 
for the public administration of local governments in 
PRD. First, local governments should increase the 
construction of public services in the third and fourth-
level cities to rapidly improve the quality of public 
services throughout PRD. Secondly, from the 
perspective of public service construction investment, 
the investment in social security, basic education and 
infrastructure should be strengthened in PRD, so that 
the various components of public services can develop 
in a balanced manner. Finally, from the analysis of key 
indicators, urban registered unemployment rate, 
incidence of traffic and fire accidents, urban 
maintenance and construction funds ratio to GDP, per 
capita paved road area and buses per 10,000 people 
should be the key indicators on which the governments 
in PRD focus. Optimizing investment in these 
indicators can effectively improve the public service 
level of the overall region. 

From the perspective of the work emphasis of the 
local prefecture-level governments in PRD, Zhuhai, 
Jiangmen and Zhaoqing should invest heavily in the 
construction of basic education. Zhaoqing and 
Huizhou should strengthen their relevant work in 
social security. More efforts in infrastructure 
construction should be made in Foshan, Jiangmen and 
Zhongshan. Zhaoqing and Zhongshan should 
strengthen their environmental protection. 
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