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Abstract

 The literature research on China’s New-Type Urbanization is gradually turning to 

the evaluation and development level of new-type urbanization. The objectives of this research 

is to 1) Use Data Envelopment Analysis to measure the Public Expenditure Efficiency of Eleven 

Regions in Jiangxi Province. 2) Use Data Envelopment Analysis to compare the Efficiency 

Differences of Public Expenditure of Eleven Regions in Jiangxi Province. 3) Study Changes 

of Efficiency Value Gained from Data Envelopment Analysis of Eleven Regions in the 

Process of NUP. and 4) Study the Methods for Improving the Public Expenditure Efficiency 

for Inefficient Regions in Jiangxi Province. This research is a quantitative research using 

secondary penal data collected from Jiangxi statistical yearbooks and websites, in which 

input and output data of NUP process in 11 regions of Jiangxi province can be adapted 

to measure the efficiency of fiscal expenditure. The research employs Data Envelopment 

Analysis to measure the relative efficiency including technical efficiency, pure technical 

efficiency, scale efficiency and Malmquist index of 11 regions of Jiangxi province from 

2014 to 2019.

 Analysis of this research shows that fiscal expenditure efficiency of different regions 

in Jiangxi Province are different, therefore, those inefficiency regions need to place more 

emphasis on the efficiency of fiscal expenditure, and gradually establish an efficiency-based 

mechanism, in order to make limited financial resources play a greater role in the process 

of NUP.
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Introduction

 According to China’s ‘national new-type urbanization planning (2014-2020)’ 

(hereafter NUP), Jiangxi province and its eleven prefecture-level regions should vigorously 

promote the implementation of NUP by using fiscal expenditure efficiently to achieve 

the NUP goals. 

 New urbanization is a major strategy related to China’s economic and social 

development in the future, and it is the basic premise to grasp the direction of new 

urbanization to clarify the current situation of China’s urbanization. However, based on 

the current situation of urbanization in China, answer from the course of Urbanization 

in China should be found. The level of new-type urbanization in modern China has been 

hovering at a low level. Therefore, for China, large-scale urbanization was gradually 

initiated after the founding of New China in 1949. After more than 60 years of tortuous 

development, China’s urbanization construction has made remarkable achievements, 

the urban population increased from 57.65 million in 1949 to 771.16 million in 2015.

 Inspecting and measuring the performance of NUP implementation is essential 

for policy making. However, there are few studies on measuring the relative efficiency 

of NUP in time dimension and space dimension using panel data.

 Therefore, this paper adopts Data Envelopment Analysis (hereafter DEA) 

methodology to measure the fiscal expenditure efficiency of eleven regions in Jiangxi 

province during the NUP process from 2014 to 2019 by using statistical data extracted 

from Jiangxi Statistic Yearbooks

Research Objectives

 This study provides an empirical basis for the public expenditure efficiency in 

the construction of NUP in Jiangxi Province. This paper uses the relative data of Jiangxi 

Province and eleven regions under its jurisdiction for a total of 6 years from 2014 to 

2019 since the launch of NUP, adopts the DEA model to measure the efficiency of public 

expenditure in the process of NUP in various regions of Jiangxi Province. Moreover, 

the efficiency changes and efficiency differences in various regions are obtained.



203

◆ Efficiency of Local Government Fiscal Expenditure in Support of China’s New-Type Urbanization ◆

Plan: An Empirical Analysis of Jiangxi Province, China

 3.1 To Use Data Envelopment Analysis Measures the Public Expenditure Efficiency 

of Eleven Regions in Jiangxi Province.

 3.2 To Use Data Envelopment Analysis Compares the Efficiency Differences of 

Public Expenditure of Eleven Regions in Jiangxi Province.

 3.3 To Study Changes of Efficiency Value Gained From Data Envelopment Analysis 

of Eleven Regions in the Process of NUP.

 3.4 To Study the Methods for Improving the Public Expenditure Efficiency for 

Inefficient Regions in Jiangxi Province.

Literature Review

 Research on NUP

 As an improved model of traditional urbanization, NUP is the most recent national 

plan of China which as launched in March 2014 proposed to achieve scientific and 

reasonable urbanization by 2020. 

 Around 2014, researches mainly focused on the aggregate capital requirement 

and financial distress in the construction of new urbanization. Chen Yulu (2013) points 

out that NUP is faced with huge challenge in financing, which will become an important 

strategic task for China’s financial development to effectively guarantee the capital needs 

of NUP. According to China’s National Bureau of Statistics, the capital needed for NUP 

will be around 20 trillion yuan by 2020. Sun Dongqi et al. (2016), with the help of 

SPSS and Arc GIS platform, predict that from 2015 to 2030, the capital needed for the 

construction of NUP will be 105.38 trillion yuan. However, the capital demand of each 

province or region is unbalanced and varies greatly. Cao Fengqi (2013) proposes that 

urbanization needs a large amount of capital investment, which is mainly used for urban 

infrastructure construction, public service system construction, commercial housing and 

social security housing construction, employment, entrepreneurship and vocational training, 

and modern agricultural development. 

 After studying financial dilemma of new-type urbanization, research then mostly 

focus on fiscal reform to find a way to break through the financial dilemma. Ma Jiujie 

et al. (2013) point out that reform and improvement of the financial system and innovation 
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of financial service mode are crucial to the development of small and medium-sized cities 

and towns. The construction of inclusive finance system which includes policy-based finance, 

open finance and commercial finance would be mutually reinforced with urbanization.

 The development of new-type urbanization is not only an important theoretical 

problem, but also a major practical issue. 

 Existing empirical studies on the development level of NUP generally adopt a 

comprehensive evaluation index system of urbanization to evaluate. Lü Dan et al. (2014) 

take the equalization of public services and urban-rural coordination into consideration 

and construct a new quality index system of urbanization from five dimensions. Xu Lin 

and Cao Honghua (2014) add four concepts including equality, happiness, health and 

sustainable development to the “galaxy” model of the new urbanization. Zhang Yin 

et al. (2015) further put forward resource utilization model and ecological environment 

as dimensions when evaluating the quality level of NUP in Chongqing, China. Yu Jiang 

and Ye Lin (2018) construct a model including four indicators of urbanization level, 

public service level, infrastructure level and resource environment to evaluate the level 

of NUP process.

 However, fiscal expenditure efficiency measurement in the process of NUP is still 

in a blank stage. There are three reasons according to Yu Jiang and Ye Lin (2018). First, 

the implementation effect of NUP needs to be measured from multiple dimensions and 

indicators, which are difficult due to weak internal connection between these dimensions 

and indicators and difficult determination of causality. Second, current empirical analyses 

often lack of definite NUP objectives, which will lead to the lack of NUP process analysis. 

Third, due to data availability constraints, current researches are mostly focused on 

the time dimension, the horizontal comparison across regions is relatively fewer.

 Therefore, DEA is adopted to measure relative efficiency in this study, which has 

several advantages in evaluating complex multiple input-output system and comparing 

the efficiency between regions.
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Indicators Used in Measurement of Fiscal Expenditure Efficiency

 According to the existing literature, non-parametric methods such as DEA and 

FDH measure the fiscal expenditure efficiency of Decision-Making Units (hereafter DMUs) 

by selecting certain input and output indicators, with the purpose of describing the effective 

production frontier. Table 1 summaries the common input and output variables selected 

when calculating the efficiency of fiscal expenditure using non-parametric methods. As 

can be seen from the table, the vast majority of researchers use indicators include the 

current expenditures, total expenditures, personnel expenditures, capital and financial 

expenditures in terms of input variables. Eleven categories are chosen to characterize the 

output of public expenditure, including population, area of municipality and build area, 

infrastructures, communal services, parks, sports, culture and recreational facilities, health, 

education, social services, public safety, environmental protection and others.

Table 1 Indicators Adopted to Measure Fiscal Expenditure Efficiency Using Non-Parametric 

 Method

Studies Variables

Input indicators Output indicators

Van den Eeckaut 

et al. (1993)

current 

expenditures

Population, social service, primary and 

secondary education, municipal roads, 

public safety

Loikkanen, 

Susiluoto (2005)

current 

expenditures

libraries, health, Primary and secondary 

education, care for elderly, social services and 

organizations

Loikkanen 

(2011)

current 

expenditures

health, primary and secondary education, grants 

beneficiaries, care for children, social services 

and organizations

Athanassopoulos, 

Trianties (1998)

current 

expenditures

population, area of municipality and build area, 

environmental protection, others
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Studies Variables

Input indicators Output indicators

De Borger, 

Kerstens (1996)

total

expenditures

population, municipal roads, recreational 

facilities, primary and secondary education, 

social service

Prieto, Zofio 

(2001)

total

expenditures

street lighting, municipal roads, sewerage 

system, water supply, sport facilities, culture 

facilities, parks and green areas

De Borger et al. 

(1994)

Personnel 

expenditures, 

capital and financial 

expenditure

population, municipal roads, recreational 

facilities, primary and secondary education, 

grants beneficiaries

Chen S.Y., 

Zhang J., (2008)

Personnel financial 

expenditure

education, medical and health care, infrastructure

Sun Q.L., et al. 

(2016)

personnel financial 

expenditure

infrastructure, education, medical and health 

care, public cultural services, social security, 

environment protection, social management

Wang J.X., 

Yu J.Y., (2018)

Personnel public 

expenditure, personnel 

investment spending

education, science and technology, medical and 

health care, infrastructure

Source: Research developed from various sources of information

Conceptual Framework

 The conceptual framework in this study is developed following 1). Farrell (1957), 

Debreu (1951) definition and measurement of efficiency, i.e. the ‘Debreu-Farrell measure’ 

method, 2). Coelli T. J’s (1998) DEAP Version 2.1, a DEA (Computer) program Concepts 

as stated below:

Table 1 Indicators Adopted to Measure Fiscal Expenditure Efficiency Using Non-Parametric 

 Method (cont)
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Research Methodology

 The purpose of this research is to measure the public expenditure efficiency of 

eleven regions of Jiangxi Province, so as to assist the local governments in making the 

best use of public expenditure and improving the efficiency through deep comparison 

among the regions contrasting to the benchmarks which are efficient.

 A six-year set of secondary panel data collected from websites and statistical 

yearbooks is adopted in this research. First, the author uses descriptive statistics to analyze 

the data. Secondly, the author measures the technical efficiency, scale efficiency, pure 

technical efficiency and Malmquist index of eleven regions in Jiangxi Province from 2014 

to 2019 based on a non-parametric method, that is Data Envelopment Analysis method.

Fig. 1 Conceptual Frame work
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 According to the research purpose, the first part is the theoretical research part, 

which mainly expounds the theory of efficiency, the measurement of local government’s 

efficiency, the Data Envelopment Analysis method and its application in measuring local 

government especially public expenditure efficiency in three kinds of area, finally the 

NUP related researches. Then, in the model construction part, the author selects one 

input indicator and four output indicators to represent the production process of local 

Fig. 2 Research design process

Source: designed by the author
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government public expenditure in the NUP process by referring to the existing research. 

This research, therefore, is designed to use quantitative method to complete the research 

objectives and to test the hypotheses.

 Again, it is the empirical test part. The data collection is carried out. This study 

analyzes the penal data obtained from Jiangxi Province statistical yearbooks using CRS, 

VRS and Malmquist DEA model to measure the values of technical efficiency, scale 

efficiency, pure technical efficiency and Malmquist index of eleven regions in Jiangxi 

Province, China. Finally, conclusions are drawn and the suggestions on how to improve 

efficiency based on data analyzing are proposed. The logical idea of this study is shown 

in Figure 2.

 This research mainly adopts descriptive statistics and DEA method which includes 

CRS model, VRS model and Malmquist DEA model. Descriptive statistical analysis is to 

provide a statistical description of the data related to all variables in the survey population. 

CRS and VRS model are mainly used to measure the annual technical efficiency, scale 

efficiency and pure technical efficiency of eleven regions of Jiangxi Province. Malmquist 

DEA model is mainly used to process panel data and measure the efficiency change index.

Research Results

 A set of six-year panel data of eleven regions refers to one input indicator and 

four output indicators is adopted to measure efficiency of public expenditure of local 

government in support of NUP.

 Based on the descriptive analysis of input, the average public expenditure of local 

government in eleven regions have increased year by year, which shows the positive 

efforts of local governments to implement NUP.

 Then, efficiency values on CRSTE, VRSTE, SE, TFP, TEC, PTEC, SEC and TC 

are obtained by running DEAP 2.1 computer program. 

 Annual technical efficiency of public expenditure in eleven regions of Jiangxi 

province is kept at around 0.80, with a higher value of scale efficiency and a lower value 

of pure technical efficiency. This indicates that the public expenditure scale contributes
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a lot to technical efficiency and the pure technical efficiency is relatively low in the NUP 

construction of Jiangxi province. 

 However, noted that average values of TFP in the six-year period are lower than 

1, we should aware that productivity of public expenditure in Jiangxi province from 2014 

to 2019 was decreasing. Further analyze the Malmquist index, conclusion can be drawn 

that technological progress is the main driver of improving the efficiency of public 

expenditure in Jiangxi province.

Conclusions and Discussion

 Since the implementation of the NUP, how efficient is the public expenditure of 

Jiangxi local government. If there are inefficient regions, how big are the gaps between 

these regions and benchmark/benchmarks? What’s the cause of the inefficiency? What 

approaches can these governments be suggested adopting to improve the efficiency score 

through deep comparison among these regions? Above are the key information what

the policy makers want to know the best. 

 Therefore, the current study tries to apply DEA to measure relative efficiency of 

public expenditure in all the eleven regions of Jiangxi Province, China. The objectives of 

this research is: 1) to use the DEA measuring the public expenditure efficiency of eleven 

regions of Jiangxi Province; 2) to use the DEA comparing the efficiency differences of 

public expenditure in eleven regions of Jiangxi Province; 3) to study changes of efficiency 

value gained from DEA in these regions in the process of NUP; and 4) to study the 

methods to improve the efficiency score of public expenditure in inefficient regions of 

Jiangxi Province. 

 This study uses the relevant data of Jiangxi Province and its eleven regions for 

a total of five-year period from 2014 to 2019. The secondary penal data was collected 

from websites and Jiangxi Statistical Yearbooks. 

 The research is studied from a representative input angle, i.e. public expenditure 

to measure local government’s fiscal policy in process of NUP. Meanwhile, the research 

selects urbanization rate of population per capita disposable income of urban resident 
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urban community service facilities , number of joining unemployment insurance as output 

indicators to represent the outputs produced by public expenditure.

 The descriptive results from this study found that with the implementation of 

NUP, the average public expenditure of local government in eleven regions have increased 

year by year. Among these regions, Ganzhou has the largest annual public expenditure 

while Yingtan has the smallest annual public expenditure. This means that since the 

implementation of NUP, Jiangxi local governments have gradually increased their financial 

support for the plan. The outputs that characterize the progress of the NUP have been 

steadily increasing from 2014 to 2019. Although both PDIU, UCSF and NJUI have 

increased to higher degrees, it is worth noting that the regional gap of PDIU and NIUI 

is widening year by year. 

 Technical Efficiency Differs among Regions 

 Through this study, a conclusion can be drawn that there are significant differences 

in the technical efficiency of public expenditure in different regions each year. The average 

value of technical efficiency over the six-year period is 0.801, indicates that the public 

expenditure efficiency of Jiangxi province is generally not high. Among eleven regions, 

Nanchang and Yingtan are DEA efficient six times while Jiujiang, Ganzhou, Ji’an, Yichun, 

Fuzhou and Shangrao are DEA inefficient six times. In other words, there are significant 

differences in technical efficiency among these regions. 

 As the two decomposition factors of technical efficiency, pure technical efficiency 

and scale efficiency have different contribution or influence to the technical efficiency. The 

average value of pure technical efficiency over the six-year period is 0.857, meanwhile, 

scale efficiency averages 0.940. Compared with scale efficiency, the pure technical 

efficiency of eleven regions is lower.

 Main Driving Force to Public Expenditure Efficiency Change: The Technological 

Progress

 Noted that average values of TFP in the six-year period are lower than 1, we 

should aware that productivity of public expenditure in Jiangxi province from 2014 to 2019 
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is decreasing. Further analyze the Malmquist index, conclusion can be drawn that TFP is 

significant correlated with TC, which means that the technological progress is the main 

driving force to improve the efficiency of public expenditure of Jiangxi local government.

 The average value of TC in the observed six-year period is 0.948 (less than 1), 

which indicates a decline in production technology of public expenditure throughout Jiangxi 

province. Therefore, Jiangxi province and its 11 local governments should notice that 

achieving the purpose of NUP not only requires an increase in financial inputs, but also 

need the improvement of technology efficiency by allocating and managing the limited 

financial resources, and gain the advantage from leverage effect of fiscal capital.

Recommendation

Policy Recommendation

 1. To Establish an Efficiency-based Public Expenditure Operation Mechanism

 As previously analyzed, DEA inefficient regions need to pay more attention 

to the public expenditure efficiency and gradually establish an efficiency-based fiscal 

allocation and operation mechanism, so that the limited financial resources, including 

public expenditure, can play a greater role in the implementation of NUP.

 At the same time, the central government can also conduct annual public expenditure 

efficiency evaluation on local governments, promote local governments to establish an 

operating mechanism of local public expenditure based on efficiency, which can supervise 

and help local governments continuously improve the efficiency of their fiscal spending. 

Under this mechanism, when the efficiency of public expenditure is relatively low, local 

government can timely find the reasons for the inefficiency from the aspects such as 

allocation, management or scale, and adjust allocation policy and resource operation. 

 2. To Develop the Urban Economy and Expand the Supply of Jobs

 DEA inefficiency can be interpreted in two ways, one is that the output is 

insufficient under the current input scale; the other is that at the current level of output, 

input surplus. Therefore, for inefficient regions, if they are in the stage of increasing 
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returns to scale, input can be appropriately increased to improve efficiency value. If they 

are in the stage of demising returns to scale, the current input level should be reduced or 

the DEA efficiency should be reached by adjusting the input allocation.

 A conclusion can be come up from the result that DEA inefficient is mainly 

caused by the inefficiency of local government in solving the employment problem of 

rural migrant population, which directly lead to the slack in PDIU. The above conclusion 

can point out the direction for the allocation and management of public expenditure of 

local governments, that is, in the process of NUP, the limited public expenditure should 

be used more to develop urban industry and economy, so as to provide more attractive 

job opportunities for the rural migrant population and make them willing to settle down 

in urban regions permanently.

 3. To Establish Community Service Cooperatives 

 Community service cooperative refers to the establishment of a community 

residents self-involved management, with a set of sound rules and regulations and 

procedures, so that community residents can be better quality and more convenient to 

live in the legal organization. It provides comprehensive civilian services to the masses 

through the integration of the work functions of the Street People’s Service Centre and 

the City Management Service Station. At the same time, community cooperatives have set 

up convenient service points in various communities, extending many service functions 

to the community and providing more convenient services, forming urban management 

teams, implementing market-oriented application, and strengthening the comprehensive 

management of the urban environment. With the solid progress of China’s comprehensive 

rural reform, we must find a breakthrough, deepen reform, promote the equalization of 

urban and rural public services and promote the promotion of township public services 

to the village level, and constantly improve the level of public services in the process of 

urbanization.
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Managerial Recommendation

 1. To Improve the Public Finance System Covering Basic Public Services in 

Urban Area

 The core and essence of the new urbanization construction are always the 

urbanization of “people”, so “people-oriented” is the main line running through and 

embodying the ultimate development goal. In other words, without the continuous 

improvement of the quality of life and level of urban and rural residents, without the real 

sharing of the fruits of economic and social development and social justice and equality, 

then the new urbanization construction has become a castle in the sky and dream bubble. At 

present, china’s urbanization level has improved rapidly, but there are many problems, and 

due to the lag in the reform of the household registration system, as well as administrative 

reasons, rural transfer population and its civilization in essence include many complex 

problems. To this end, in order to provide the necessary support for the solution of the 

above-mentioned problems, it is necessary to establish a basic public service system and 

public finance system covering both urban and rural areas as soon as possible.

 2. To Improve the Social Security System In Urban and Rural Areas

 As a social stability device and safety valve, the social security system has an 

unusually important position and influence in the development of modern industrial society, 

so it is bound to be embedded in the whole process of industrialization and urbanization. 

A gradually sound and relatively perfect social security system can provide basic material 

security for workers and urban and rural residents, thereby alleviating income disruption 

caused by old age, illness, unemployment, work injuries, etc. In a certain sense, perfect 

social security system and social security treatment not only have the typical welfare 

nature, but also can play the function and effect of human capital investment. However, 

the shortcomings of the system and inadequate coverage can also have a significant 

impact on the effectiveness of social security and may even lead to widening disparities 

between regions, industries and groups. Therefore, it is important and urgent to improve 

the social security system covering urban and rural residents, whether from the point of 

view of the construction of social security system alone or from the point of view of 

the construction and development of new urbanization.
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 3. To Improve the System of Unemployment Assistance and Employment 

Security in Urban and Rural Areas

 Urban and rural unemployment assistance and employment security system is 

the “firewall” and “stabilizer” of economic and social development, which play an 

important role in ensuring the development of new urbanization. A sound urban and 

rural unemployment assistance and employment security system can be carried out from 

the following two aspects. On the one hand, we should expand the coverage of the 

unemployment insurance system and improve the unemployment insurance system. 

The development process of unemployment insurance in our country is relatively tortuous, 

which evolved from the previous “unemployment insurance” as a transitional policy, and 

the current unemployment insurance system is still not perfect. At present, the coverage of 

unemployment insurance is obviously relatively narrow, requiring both urban residents and 

registration and guidance and training, so it is in fact “urban registered unemployment”. 

On the other hand, when the unemployment insurance is introduced in various regions, 

there is no uniformity in the implementation of training and assistance to employment, 

and the emphasis is often very different, and some are even confused with the minimum 

living security system. To this end, the author’s view is that the first should continue to 

expand coverage, because with the gradual increase in the level of urbanization and the 

gradual transfer of surplus rural labor force, “hidden unemployment” problem is always 

an important aspect to face; On the other hand, consideration could be given to gradually 

increasing unemployment insurance benefits while shortening the duration of benefits to 

avoid the unemployment trap. According to a large number of relevant studies at home 

and abroad, there is a significant correlation between unemployment insurance treatment 

and unemployment time and labor supply, and there are no shortage of examples of 

unemployment traps caused by excessive unemployment insurance treatment. Considering 

the current unemployment insurance treatment in China, although the wage replacement 

rate level has not reached a high level, but can enjoy a relatively long period of time, 

even up to two years. It is clear that this, in the case of hidden unemployment is more 

serious, it is equally easy to length up the period of unemployment, and may even lead 

to the problem of unemployment trap, which will have an important impact on the supply 

of the whole workforce. To this end, both the increase in treatment and the shortening 
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of the period of time can be adopted, which can provide workers with the necessary 

protection, while reducing the problem of voluntary reduction of labour supply as a result 

of unemployment insurance benefits. This is very important for a country with a large 

population and employment pressure. 

 Perfecting the labor security employment service system can not only fully

protect the legitimate rights and interests of workers, but also give full play to the role of 

street labor security employment service centers and community labor security employment 

service points, and actively provide services for the masses’ employment. We will 

improve the labor security employment service system, conduct regular skills training in 

the community, combine the development needs of the urban industry, train the surplus 

labor force in a targeted manner, solve the employment problem of the urban population, 

raise the income level of urban residents, and really close the gap between urban and 

rural areas. Increase comprehensive protection efforts, starting from small things, to the 

four major areas of public services tilt, improve the level of comprehensive protection.
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