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Abstract 
This paper examines the possible competitive behaviour of district and county-level 
governments in China's super and mega cities in terms of spending on compulsory 
education. The theoretical part is based on a principal-agent framework to explain the 
mechanism of mutual influence on compulsory education spending among district and 
county governments: the higher-level governments evaluate the relative educational 
performance of district and county governments and even decide whether local officials 
will be re-elected by comparing compulsory education spending, thus triggering 
competitive behaviour among district and county governments. In the empirical part, a 
spatial panel data model is constructed using data such as compulsory education 
expenditure of 128 district and county-level governments in 9 super and mega cities 
from 2009 to 2018, and the SAR method is used to empirically estimate the response 
equation of compulsory education expenditure of district and county-level governments 
in super and mega cities. The empirical results are consistent with the expectations of 
the theoretical model: there is significant competitive behaviour of district and county-
level governments in terms of compulsory education investment. 
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1. Introduction 

Since the reform and opening up, China's economy and society have been developing rapidly 
and breaking new heights. In 2017, the 19th National Congress of the Communist Party of China 
(CPC) proposed for the first time the expression "high-quality development", which means that 
China's economy will change from a speed-based model to a quality-benefit model, and will no 
longer simply be judged by GDP, but will pay more attention to quality. This means that China's 
economy will change from a speed model to a quality and efficiency model. The provision of 
public goods is closely related to China's social livelihood, especially non-economic public 
goods, which are key to building social livelihood and promoting sustainable development. 
As a representative public service, compulsory education is not only an important part of 
safeguarding the livelihood of society, but also serves as the cornerstone of national 
revitalisation and social progress, and can achieve the goals of technological progress, economic 
growth and social civilisation by enhancing the literacy of the nation as a whole. The level of 
compulsory education has become an important factor in measuring the competitiveness of 
comprehensive national power. In terms of financial input, spending on compulsory education 
is mainly local input, with the central government only assuming partial responsibility for the 
matter and allocating funds to localities through transfer payments. For grassroots 
governments in particular, they are the main providers of basic public services such as 
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compulsory education, which accounts for an increasingly large proportion of local fiscal 
expenditure, and the level of compulsory education has become an indicator for assessing the 
overall performance of the government. Existing studies on fiscal decentralisation show that at 
the current stage of change in the orientation of fiscal expenditure from the pursuit of simple 
economic growth to the pursuit of social livelihood, there is a tendency for the structure of fiscal 
expenditure and officials' assessment criteria to be more biased towards livelihood areas such 
as education, health care and social security than before. So for grassroots governments like 
district and county governments, has compulsory education become an aspect of increasing 
competitiveness? Will local governments compete to increase investment in education because 
of the quality of compulsory education and other educational performance indicators? This is 
the first question that this paper will explore. 
At present, most of China's high-quality education, medical and other public resources are 
gathered in super and mega cities, and it attracts more and more talents to these cities. This in 
turn provides further human resources and intellectual support for the development of local 
cities, which can guide the transformation and upgrading of local industrial structures and 
promote local economic development. Under the influence of such positive externalities, the 
introduction of talents has become a decisive factor in the development of cities, and the level 
of compulsory education is undoubtedly one of the many important factors affecting the 
introduction of talents. Therefore, the issue of compulsory education may become more 
prominent in super and mega cities where talents gather. On the other hand, the economic level 
of super and mega cities is leading in the country, and compared to other regions of the country, 
they have shifted from pursuing simple GDP growth to pursuing high-quality development 
earlier, and they will also pay more attention to the development of livelihood areas, including 
education. For these reasons, this paper finally chooses grassroots governments in super and 
mega cities as the subject of this paper. In previous studies, the vast majority of scholars have 
argued that competition among local governments under the decentralised system distorts 
education spending, is this still the case in super and mega cities? This is the second question 
that this paper will explore. 
This paper will conduct a theoretical analysis and empirical study on the two questions raised 
above, namely, the possible competitive behaviour of district and county-level grassroots 
governments in compulsory education investment in super- and mega-cities, and whether local 
government competition under the decentralisation system also has a crowding-out effect on 
super- and mega-cities. The study of these two issues will not only help to understand the 
mechanisms of mutual influence on compulsory education expenditure decisions of grassroots 
governments at district and county levels under China's fiscal decentralisation system, but will 
also help to clarify the true internal logical relationship between compulsory education and 
inter-governmental competition in super- and mega-cities. The existing literature has also not 
discussed this issue in relation to mega and mega cities as research subjects, and even less 
literature has discussed compulsory education investment by district and county level 
grassroots governments, which is one of the motivations for the text. 

2. Literature Review 

Since the tax-sharing system, the central government's assessment of localities has focused on 
the level of economic growth. This assessment, characterised by political promotion incentives 
and the pursuit of maximising local fiscal revenues, has caused local governments to over-
emphasise economic development at the expense of the provision of compulsory education. 
Most of the existing literature studying local government competition focuses on the existence 
of local government public expenditure competition and the impact of public expenditure 
competition on the structure of public expenditure within the framework of the GDP promotion 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0060 

505 

Frontiers in Economics and Management 

ISSN: 2692-7608 

mechanism and the fiscal decentralisation system, and reaches a largely consistent conclusion: 
under the constraints of the GDP-based incentive for officials' performance appraisal and the 
fiscal decentralisation system, local governments will engage in fiscal expenditure around 
economic resources competition (Zheng, Lei, 2008; Guo, Qingwang, and Jia, Junxue, 2009; Lin, 
Jiang et al. 2011; Zhou, Yahong et al. 2013; Qi, Shouwei et al. 2016; Luo, Guiming, 2017), and 
that government spending competition is keen on economic aspects such as infrastructure 
construction, thus neglecting non-economic fiscal expenditures such as healthcare and 
education, which do not contribute much to economic growth in the short term (Zhou, Li-An. 
2004; Fu, Yong and Zhang, Man, 2007; Lu, Hongyou and Gong, Feng, 2007; Li, Yongyou and Shen, 
Kunrong, 2008; Li, Xiangyun and Chen, 2010; Yin, Heng and Zhu, Hong, 2011; Ye, Bei and Wang, 
Linlin, 2016). 
However, in the new historical period, China's government functions are undergoing a major 
transformation: from an "economic construction government" to a "public service government", 
and the central government is paying increasing attention to public services, especially the 
development of compulsory education, and has successively issued a series of policies and laws 
to support the provision of compulsory education. It has also included compulsory education 
and other livelihood services in the performance appraisal and promotion mechanism of local 
governments, as a political incentive to local governments. A part of scholars therefore argue 
that local government competition has increased the level of effort in government spending on 
compulsory education, which is beneficial to the development of basic and compulsory 
education (Cao Shujiang, 2010). 
In addition, another part of scholars are neutral in their research on the effect of local 
government competition on the supply of non-economic public goods, arguing that the effect is 
subject to numerous factors and cannot be determined. Zhang Xudong and Zhou Zhen (2017) 
point out that an increase in the degree of local government competition raises the supply of 
economic public goods, while their effect on the supply of livelihood-based public goods cannot 
be determined. Zou Rong (2013) used panel data from 1999-2011 for provinces in mainland 
China and empirically found that local government competition can have different effects on 
the supply of non-economic public goods due to geographical differences. Ma (2008) 
investigates the effects of local government competition on non-economic public goods that are 
related to the overall welfare of society and finds that the effects of competition between 
different groups of governments can vary, stemming from the lack of mobility of production 
factors. 
A synthesis of the above literature reveals that there is significant competition between 
provincial governments in terms of economic and non-economic fiscal expenditures, and that 
local government competition under the fiscal decentralisation system has caused distortions 
in the public expenditure structure of local governments to a certain extent, but there are still 
significant limitations. The main limitations are: (1) The existing literature on the relationship 
between inter-governmental competition and compulsory education at home and abroad is 
more based on the provincial level, with far less attention paid to district and county-level areas. 
(2) Existing literature tends to take national regions as the object of study, and this paper argues 
that a generalised study of the whole country would not reflect well the regional differences. 
Therefore, this paper chooses mega- and megacities as the object of study, which makes the 
research object more precise and has some exemplary significance for other regions. (3) Most 
of the existing literature agrees that local government competition under a decentralised 
system distorts education expenditure, while this paper argues that this conclusion may have 
changed under the new normal development. The above deficiencies in the existing literature 
drive us to discuss the competitive behaviour of compulsory education inputs by looking at the 
level of super and mega-city district and county governments. 
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Furthermore, in terms of measurement methods, existing studies have generally used inter-
provincial panel data with a cross-sectional sample size of at most 31, and existing spatial 
measures generally rely on large-sample theory, where consistent estimation can only be 
achieved when the cross-sectional observations are large, so the nature and reliability of the 
estimates at such small sample sizes needs to be further investigated. In contrast, the use of 
district and county level panel data in this paper allows for a much larger sample size, resulting 
in more reliable estimates. 

3. Theoretical Analysis 

This paper focuses on the provision of compulsory education as a public good. Under the above 
theoretical analysis, the mechanism of influence of local government competition on the supply 
of compulsory education by district and county level governments under fiscal decentralisation 
is proposed. 
Based on the principal-agent framework, higher-level governments, as social planners whose 
behavioural objective is to maximise the educational welfare of residents in their jurisdictions, 
are responsible for formulating education development plans and entrusting district and 
county-level governments to complete the provision of education public services. In order to 
discipline and regulate the agents, the higher level government assesses the existence of rent-
seeking behaviour of each subordinate district and county government by comparing the 
education expenditure of neighbouring districts, and decides whether each agent can be re-
elected. Each district and county government spends a portion of its own revenue and transfers 
from the higher government on education. In the past, due to information asymmetries and the 
backwardness of the economy, officials tended to have a greater incentive to spend their 
budgets in favour of the economic sector, and lacked enthusiasm for education as a public 
expenditure. However, with the current higher economic level, district and county 
governments are also more concerned about the level of educational welfare of residents in 
their jurisdictions. Under the existing education finance system, primary and secondary 
education expenditure is mainly borne by the municipal government and the subordinate 
district and county governments. Local governments are obliged to provide compulsory 
education services for their jurisdictions, and if too much of the money that should be invested 
in education is used for other purposes, it may affect the performance of the local government 
in education, thus reducing the probability of re-election of education administration officials 
in the next term. 
Therefore, it is argued that if a neighbouring jurisdiction spends less on education, it will also 
keep education spending low, as this not only does not reduce its re-election probability but 
also allows for more rent-seeking activities, i.e. more money to be invested in infrastructure 
investments with high GDP-driving effects, etc. Conversely, if a neighbouring jurisdiction 
provides a higher level of public services in education, it will also increase education spending 
The competition mechanism will, to a certain extent, weaken the rent-seeking incentive of the 
local government, because if the education investment in the local jurisdiction is low, it will 
convey the belief to the higher level government that the education officials in charge of the 
region are not working hard enough, thus reducing their political prestige. 
Based on the above theoretical analysis, this paper proposes the following hypothesis: 
Under fiscal decentralisation, competition among local governments will promote investment 
in education at the district and county levels. 
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4. Empirical Analysis 

4.1. Setting of the Measurement Model 
4.1.1. Empirical Model and Estimation Method 
From the theoretical model proposed above, it is clear that district and county-level 
governments will consider the reflections of their neighbours when setting compulsory 
education expenditure in their own jurisdictions. Spatial measures can be well used to analyse 
the competitive interactions between districts, thus portraying the spatial correlation or 
dependency of each district and county. The following empirical model will be constructed and 
explained for the competitive behaviour of local governments on compulsory education 
expenditure using panel data at the district and county levels in Guangzhou, Shenzhen, Beijing, 
Tianjin, Chongqing, Hangzhou, Ningbo, Chengdu and Changsha. Central to the model is the 
impact of neighbouring neighbours' compulsory education expenditure on the region's 
compulsory education expenditure. From this, the empirical regression model for this paper is 
proposed with reference to the SAR model as: 
 

𝑌 = 𝑎 + 𝑏(𝑊 ∗ 𝑌) + 𝑐𝑋 + 𝑒 + 𝛾 + 𝜀  
 
where 𝑌  denotes the compulsory education expenditure of district i in year t (i=1,2,...,n; 
t=1,2,...,T); W is a given n×n dimensional spatial weight matrix whose elements 𝑤  denote the 
spatial relationship between the actions of local governments i and j, reflecting the spatial 
interrelationship between different districts; as product vector of the spatial weight matrix W 
and the total compulsory education expenditure Y of each region, (𝑊 ∗ 𝑌)  is the weighted 
average education expenditure of region i in year t excluding other district and county-level 
regions within the city other than region i; 𝑋  represents a set of covariates affecting regional 
compulsory education expenditure, including the degree of fiscal decentralisation, the level of 
economic development, population density, industrial structure, per capita fiscal 
revenue,economic density and natural population growth rate; 𝑒  and 𝛾  represent the time-
invariant regional effect and time-invariant regional effect respectively; 𝜀  represents the error 
term; b and c are both parameters to be estimated in the model, where c is the marginal effect 
of regional economic characteristics on compulsory education expenditure; b portrays the 
reflection coefficient of local government expenditure on education, which is the core If b≠0, it 
indicates that there is competition in the local government's decision to spend on compulsory 
education. If b is significantly positive, it indicates that compulsory education expenditure 
decisions between local governments exhibit strategic complementarity; if b is significantly 
negative, it indicates that compulsory education expenditure decisions between local 
governments exhibit alternative interactions. 
4.1.2. Selection of the Spatial Weight Matrix 
The prerequisite for spatial measurement analysis is to accurately measure the spatial 
correlations between individuals and to construct an appropriate spatial weight matrix. 
Referring to the existing literature, this paper constructs a spatial weight matrix based mainly 
on geographical and economic space. 
Under the fiscal decentralisation system, competition for compulsory education at the district 
and county levels within the same municipality often occurs between different districts and 
counties within the same municipality, so the basic basis for setting the spatial weights in this 
paper is to determine whether two districts belong to the same municipality. Under different 
spatial weight matrix settings, there may be statistically significant differences in the estimated 
values of the response coefficients of compulsory education expenditure, so three different 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0060 

508 

Frontiers in Economics and Management 

ISSN: 2692-7608 

spatial weight matrices are set in order to ensure the reliability and robustness of the statistical 
inference in this paper. These are as follows: 
The first type is the administrative adjacency matrix, i.e. the considered post-adjacency matrix 
W1,with elements taking the value of 1 if regions i and j (i≠j) belong to the same city and the 
two adjacent regions have common edges or vertices, and 0 otherwise.The second type is the 
geographical distance matrix, where the local government's compulsory education input has a 
greater impact on the regions closer to itself. Its geographical distance matrix W2 is calculated 
as follows: firstly, the geographical distance 𝑑  between regions i and j is calculated based on 
the latitude and longitude data of the district and county level administrative units, if regions i 
and j belong to the same city, 𝑤 =1/𝑑 , otherwise it takes the value of 0. The third category is 
the economic distance matrix. According to the theoretical analysis above, the key to the 
phenomenon of strategic imitation in neighbouring regions lies in comparability or similarity, 
the most intuitive is that the two regions have similar economic and social characteristics (e.g. 
level of economic development, degree of fiscal decentralisation, etc.), so in this context 
constructing weights through geographical information may not be the optimal choice, and 
judging the similarity of two regions through the values of economic and social characteristics 
may be in logically more attractive. The type of information used to set weights in empirical 
studies often depends on the study's own understanding of the problem. This paper argues that 
compulsory education spending by district and county governments is more sensitive to other 
districts within a city whose level of economic development or degree of fiscal decentralisation 
differs little from their own, and so this paper sets up a kind of economic distance matrix, W3, 
to indicate that weights are set according to the difference in the level of economic development 
between the two districts. If regions i and j belong to the same city, 𝑤 =1/|𝑒𝑐𝑜𝑛 − 𝑒𝑐𝑜𝑛 |, 
otherwise it takes the value of 0. Where 𝑒𝑐𝑜𝑛  denotes the average of the economic 
development level of region i during the sample period. After the spatial weight matrix W is 
constructed, we also need to normalise the matrix rows to ensure that the sum of elements in 
each row of the spatial weight matrix is equal to 1. 

4.2. Data Description 
4.2.1. Selection of Data and Sources 
On 20 November 2014, the State Council issued the Notice on Adjusting the Criteria for 
Classifying the Size of Cities (Guo Fa 2014 No. 51), which pointed out that since the reform and 
opening up, along with the accelerated industrialisation process, urbanisation in China has 
made great achievements, and the number and scale of cities have grown significantly, so the 
original criteria for classifying the size of cities can no longer meet the requirements of the new 
situation such as urbanisation development. 
(1) Mega-cities: urban areas with a resident population of 10 million or more. 
(2) Megacities: urban areas with a resident population of 5 to 10 million. 
(3) Large cities: urban areas with a resident population of 1 to 5 million. 
(4) Medium-sized cities: urban areas with a resident population of 500,000 to 1 million. 
(5) Small cities: urban areas with a resident population of less than 500,000. 
Based on this criterion and the availability of data, Guangzhou, Shenzhen, Beijing, Tianjin, 
Chongqing, Hangzhou, Ningbo, Chengdu and Changsha, the nine mega and megacities, were 
selected as the subjects of this study. The data used in this paper come from statistical 
yearbooks such as the Guangzhou Statistical Yearbook, the Shenzhen Statistical Yearbook and 
the Tianjin Statistical Yearbook, as well as fiscal yearbooks such as the Guangdong Fiscal 
Yearbook, the Zhejiang Fiscal Yearbook and the Hunan Fiscal Yearbook, and the Tianjin 
Education Yearbook, the Beijing Regional Statistical Yearbook and the statistical bulletins of 
each region. The sample period selected for this paper is from 2009 to 2018 (i.e. T=10), and a 
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total of 128 district and county-level districts in Guangzhou, Shenzhen, Beijing, Tianjin, 
Chongqing, Hangzhou, Ningbo, Chengdu and Changsha were finally used to balance the panel 
data, with a total sample size of 1,280. 
4.2.2. Statistical Description of the Data 
In the empirical study, this paper mainly uses regional per capita education expenditure as the 
explanatory variable of the model. Given that the responsibility of spending on higher education 
in China is generally borne by the central and provincial governments, and that district and 
county governments are mainly responsible for compulsory education spending, this paper 
uses the total education spending of district and county governments divided by the total 
population to measure per capita education spending. 
Based on the characteristics of the data used in this paper and drawing on existing literature, 
the regional characteristics affecting local education expenditure selected in this paper include 
the degree of fiscal decentralisation, the level of economic development, population density, 
industrial structure, fiscal revenue per capita and the natural population growth rate. 
Specifically, as the influence of local governments on the level of supply and development of 
public goods such as compulsory education is mainly achieved through fiscal expenditure, and 
in the context of fiscal decentralisation and high-quality development, local governments, 
unlike once prioritising resources to projects that can boost GDP in the short term, focus more 
on livelihood projects such as compulsory education, i.e. fiscal decentralisation may have a 
positive relationship with education expenditure This means that fiscal decentralisation may 
have a positive relationship with education spending. Therefore, in this paper, the 'expenditure 
indicator' is chosen to portray the degree of fiscal decentralisation, calculated using Fu and 
Zhang's (2007) fd = per capita regional fiscal expenditure/per capita municipal fiscal 
expenditure. This paper uses the indicator pgdp per capita to reflect the level of regional 
economic development; the quantity and quality of public education provided by local 
governments are related to population and area; in terms of industrial structure, this paper also 
chooses the ratio of primary industry to regional GDP to measure the impact of industrial 
structure on the compulsory education expenditure of district and county governments; per 
capita fiscal revenue can reflect the level of government revenue; the economic development of 
the economy and the economic development of the country. There are many indicators to 
measure the size of government, and this paper chooses to measure the size of government 
expenditure by dividing fiscal expenditure by GDP; local government expenditure on 
compulsory education is directly related to the number of local primary and secondary school 
students, the natural population growth rate is an important indicator reflecting the rate of 
population development and the development of population plans. Table 1 summarises the 
names and measures of the main variables, while Table 2 reports the descriptive statistics of 
the main variables. 
 

Table 1. Names and definitions of the main variables 
Variable Variable name Variable definition 

edu Education expenditure per 
capita 

Education expenditure/total population 

fd Degree of fiscal 
decentralisation 

Financial expenditure per capita by region / financial expenditure 
per capita by municipality 

pgdp Level of economic 
development 

GDP/total population 

population_den Population density Total population / total area 
firstgdpratio Share of primary sector Primary sector output / GDP 

pc Financial income per capita Financial revenue / total population 
growth_population Natural population growth 

rate 
(Current year population - Previous year population)/Prior year 

population 
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Table 2 shows that the maximum value of compulsory education expenditure per capita is 
7966.46 and the minimum value is 332.61, with a coefficient of variation of 0.6227. The 
difference in compulsory education expenditure per capita between the nine super and mega 
cities is large and the values are relatively uneven. The maximum value of fiscal 
decentralization is 3.18, the minimum value is 0.13, and the coefficient of variation is 0.5972, 
with a relatively small difference in the degree of fiscal decentralization among the nine super 
and megacities. The maximum value of GDP per capita is 799816.00 and the minimum value is 
5558.84, with a coefficient of variation of 0.9888, showing a large difference in GDP per capita 
between the nine mega and mega cities. Population density has a minimum value of 74.16 and 
a maximum value of 43,750.00, with a coefficient of variation of 1.6960, showing a large 
difference in population density between the nine mega and megacities. The minimum value of 
the proportion of primary industry is 0 and the maximum value is 0.2719, with a coefficient of 
variation of 1.1468. The proportion of primary industry varies considerably among the nine 
super and megacities. The maximum value of fiscal revenue per capita is 90802.4 and the 
minimum value is 189.427, with a coefficient of variation of 1.1026. The natural population 
growth rate has a maximum value of 1.344% and a minimum value of -0.5073%, with a 
coefficient of variation of 4.7533. The natural population growth rate varies considerably 
between the nine super- and megacities. 
 

Table 2. Descriptive statistics of the main variables 
Variable Name Number of Observations Mean Standard Deviation Min Max 

edu 1280 1802.26 1122.38 332.61 7966.46 
fd 1280 0.72 0.43 0.13 3.18 

pgdp 1280 101252.82 100124.90 5558.84 799816.00 
population_den 1280 4355.76 7387.58 74.16 43750.00 

firstgdpratio 1280 0.0606 0.0695 0.0000 0.2719 
pc 1280 7776.42 8574.88 189.427 90802.4 

growth_population 1280 0.0150 0.0713 -0.5073 1.3440 

4.2.3. Analysis of Regression Results 
The regression is preceded by the Moran I spatial correlation test and the LM spatial error 
correlation test shown in Table 3. The results of the Moran I test show that local government 
expenditure on compulsory education is indeed spatially correlated, and the LM test indicates 
that there is also spatial correlation between the random error terms. 
Before using the spatial econometric model for the empirical analysis, the paper first runs a 
simple ordinary panel regression for the case where spatial correlation ('neighbourhood' 
education expenditure) is not taken into account, i.e. the second column of Table 4 shows the 
results of the least squares estimation of the traditional panel data model. In addition, to 
capture the effects of unobservable regional heterogeneity and macro factors, this paper also 
controls for time-regional dual fixed effects, and since the Hausman test rejects the original 
hypothesis of statistical uncorrelation between explanatory variables and individual effects at 
the 1% level of statistical significance, the estimation method in the fixed effects framework is 
chosen for the empirical analysis that follows in this paper. The last three columns of Table 4 
show the regression results of the response equation for local government expenditure on 
compulsory education in China using the spatial autoregressive (SAR) approach in the fixed 
effects framework of the spatial panel data model. 
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Table 3. Results of the Moran I index of education expenditure per capita test 

Year 
Education expenditure per capita 

W1 W2 W3 
I p-value* I p-value* I p-value* 

2009 0.559 0.000 0.530 0.000 0.584 0.000 
2010 0.511 0.000 0.476 0.000 0.510 0.000 
2011 0.962 0.000 0.983 0.000 0.918 0.000 
2012 0.462 0.000 0.380 0.000 0.440 0.000 
2013 0.521 0.000 0.445 0.000 0.508 0.000 
2014 0.512 0.000 0.450 0.000 0.502 0.000 
2015 0.462 0.000 0.443 0.000 0.470 0.000 
2016 0.381 0.000 0.399 0.000 0.378 0.000 
2017 0.411 0.000 0.420 0.000 0.414 0.000 
2018 0.474 0.000 0.479 0.000 0.483 0.000 

 
The empirical results in Table 4 show that, under the three spatial weight matrix settings, all 
spatial autoregressive coefficient estimates of rho are greater than 0 and all reject the statistical 
hypothesis of b=0, indicating that there is indeed significant competition in compulsory 
education spending among district and county governments within Guangzhou, Shenzhen, 
Beijing, Tianjin, Chongqing, Hangzhou, Ningbo, Chengdu and Changsha. This result is consistent 
with the expectation of our theoretical model that there is competitive behaviour in compulsory 
education spending decisions between different district and county governments under the 
same superior jurisdiction, resulting in a positive correlation between education spending in 
'neighbouring' districts. Comparing the weight matrices of geographical distance and economic 
distance, it can be seen that competition is higher between geographically close areas than 
between economically adjacent areas. The results in Table 4 show that the estimated spatial 
effect under the geographical distance weight matrix is 0.191, which can be explained by the 
fact that, all else being equal, a one unit increase in the weighted average per capita expenditure 
on compulsory education in other districts and counties within the city (through geographical 
information) leads to an increase of approximately 0.191 units in the per capita expenditure on 
compulsory education in the region; the neighbourhood effect under the economic distance 
weight matrix is 0.181. 
We next further examine the marginal effects of other variables on local government 
expenditure on education. According to the spatial autoregression results in Table 4, the effect 
of the degree of fiscal decentralisation on local government expenditure on compulsory 
education is significantly positive, a result that indicates that economic growth under the 
decentralised system is no longer the main pursuit of local governments at the stage of high-
quality development, and they are more keen to invest in compulsory education to meet 
people's livelihood needs; GDP per capita has a significant positive contribution to regional 
expenditure on compulsory education per capita, which to some extent reflects that local 
government investment in compulsory education is mainly brought about by the rapid 
development of the regional economy, and the more economically developed the region, the 
more students benefit from local government compulsory education services; the effect of 
population density on local government expenditure on education per capita is positive, 
indicating that in super and mega cities where resources are concentrated, the higher the 
population density the more the average education expenditure in the region, probably because 
local governments are trying to attract The effect of industrial structure and the proportion of 
general primary and secondary school students on regional education expenditure per capita 
is significantly positive, indicating that the increase in industrial structure and the proportion 
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of general primary and secondary school students has to a certain extent promoted the effective 
allocation of education resources; the effect of per capita fiscal revenue on regional education 
expenditure per capita is significantly positive, indicating that the increase in per capita fiscal 
revenue has promoted investment in compulsory education; the effect of natural population 
growth rate on education expenditure per capita is significantly positive. The effect of natural 
population growth rate on per capita education expenditure is statistically positive but not 
significant. 
 

Table 4. Regression results of local government per capita education expenditure under 
different spatial weight matrices 

Explanatory variables 
Explained variables：Education expenditure per capita 

OLS W1 W2 W3 
lnfd 0.009 0.191*** 0.197*** 0.194*** 

(0.12) (11.71) (12.25) (11.87) 
lnpgdp 0.440*** 0.177*** 0.181*** 0.168*** 

(3.45) (7.15) (7.41) (6.74) 
lnpopulation_den 0.139 0.183*** 0.176*** 0.180*** 

(1.14) (10.54) (10.24) (10.34) 
firstgdpratio 1.829* 0.464** 0.432** 0.384* 

(1.82) (2.28) (2.14) (1.88) 
lnpc 0.035*** 0.033*** 0.029*** 0.0210*** 

(4.59) (-13.37) (-13.76) (-13.24) 
growth_population -0.158 0.039 0.036 0.037 

 (-0.35) (1.26) (1.17) (1.18) 
Time-area double fixed effects YES YES YES YES 

LM - 13.406*** 17.120*** 4.742** 
Spatial 

rho 
- 0.171*** 0.191*** 0.181*** 

- (13.68) (14.79) (13.41) 
Observations 1280 1280 1280 1280 

𝑅  0.4352 0.8690 0.8600 0.8623 

4.3. Empirical Testing 
4.3.1. Robustness Tests 
In order to test the reliability of the above regression results, it is necessary to conduct 
robustness tests. Two types of robustness tests are conducted in this paper, the first using the 
average compulsory education expenditure per student as the explanatory variable of the 
model; the second using the economic distance matrix W4, indicating that the weights are set 
according to the difference in population density levels between the two regions, with 
𝑤 =1/|𝑒𝑐𝑜𝑛 − 𝑒𝑐𝑜𝑛 | if regions i and j belong to the same city, otherwise taking the value of 0, 
where 𝑒𝑐𝑜𝑛  denotes the mean of the population density of area i during the sample period. 
Table 5 presents the regression results, as shown in the figure, using the average compulsory 
education expenditure per student as the explanatory variable and the economic distance 
matrix W4 as the spatial weight matrix, the spatial autoregressive coefficient estimates rho are 
greater than 0 and reject the statistical hypothesis of b=0, indicating that compulsory education 
expenditure by district and county governments within Guangzhou, Shenzhen, Beijing, Tianjin, 
Chongqing, Hangzhou, Ningbo, Chengdu and Changsha do have significant competitive 
behaviour, and therefore the model estimates are robust. 
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Table 5. Robustness test regression results 
 W4 Explained variables::Per capita expenditure on education 

LM 14.694*** 65.002*** 
Spatial 

rho 
0.190*** 0.159*** 

(14.26) (14.86) 
Observations 1280 1280 

𝑅  0.8805 0.9419 
Time-area double fixed 

effects 
YES YES 

Control variables Control Control 

4.3.2. Sub-regional Testing 
In view of the spatial heterogeneity of local government competition and compulsory education 
expenditure, and the large differences in the level of economic development, population density 
and degree of fiscal decentralisation between the eastern coastal regions and the central and 
western inland regions, which may lead to large differences in the effects of local government 
competition on compulsory education expenditure, this paper also examines the relationship 
between local government competition and compulsory education in different regions. 
According to the Methodology for Classifying East-West, Central and Northeast Regions 
published by the National Bureau of Statistics in 2011, among the nine cities selected for this 
paper, Guangzhou, Shenzhen, Beijing, Tianjin, Hangzhou and Ningbo belong to the eastern 
region, Changsha to the central region, and Chongqing and Chengdu to the western region. 
Although the central and western regions differ in terms of resource endowments and 
development bases, they still share many similarities and both differ significantly from the 
eastern region. In addition, based on the consideration of sample size, this paper combines 6 
regions in 1 city in Changsha in the central region and 63 regions in 2 cities in the western 
region into the central and western region, and tests the heterogeneity with 65 regions in 6 
cities in the eastern region. The spatial autoregressive coefficient estimates for both the central 
and western regions are greater than 0 and reject the statistical hypothesis of b=0. However, 
the significance of the spatial autoregressive coefficient for the central and western regions is 
significantly weaker than that for the eastern region, indicating that there is significant spatial 
heterogeneity in the relationship between local government competition and compulsory 
education expenditure in the eastern and central and western regions. The spatial 
heterogeneity of the relationship between local government competition and compulsory 
education expenditure in the eastern and central-western regions is evident. 
 

Table 6. Regression results of sub-region test 
Region Midwest East 

Spatial 
rho 

0.029*** 0.289*** 

(3.82) (9.19) 
Observations 630 650 

𝑅  0.9998 0.8131 
Time-area double fixed effects YES YES 

Control variables Control Control 

5. Conclusions and Policy Recommendations 

This paper attempts a theoretical and empirical approach to analyse the possible competing 
behaviours of district and county-level governments of super and mega cities in China in terms 
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of compulsory education expenditure decisions under the fiscal decentralisation system. In the 
paper, a theoretical model based on the principal-agent framework, taking into account the 
characteristics of China's administrative system, better explains the mechanism of mutual 
influence of compulsory education expenditure between different district and county-level 
governments within the same city. By using panel data from a sample of 128 district and county-
level governments in China from 2009-2018, this paper estimates a spatial response equation 
for compulsory education expenditure using a spatial autoregressive (SAR) approach and 
obtains more robust empirical results: there is significant competitive behaviour between 
district and county-level governments in terms of compulsory education investment, and the 
degree of competition is higher between geographically proximate areas than economically 
adjacent areas . In addition, we also find from the empirical results that inter-governmental 
competition under the decentralised system promotes the increase of local government 
spending on compulsory education. For district and county governments, when other 
competitors in the city increase their spending on compulsory education, the local officials will 
also increase their spending on compulsory education to avoid sending a message to higher 
levels of government that they are not working hard enough, thus leading to a positive 
correlation between compulsory education spending of different district and county 
governments in the same city. The paper also finds that fiscal decentralisation, as measured by 
the 'expenditure indicator', significantly boosts local government spending on education. 
The findings of this paper have implications for effectively regulating the behavior of local 
governments and promoting the construction of compulsory education and other social and 
livelihood issues in China, which can be summarized in the following two recommendations. 
First, continue to optimize the performance appraisal mechanism of local governments. In 
order to strengthen the political incentive role of the central government, while establishing a 
scientific view of compulsory education performance, local governments' sense of 
responsibility for compulsory education should be enhanced and the performance assessment 
mechanism should be optimized. This paper suggests that a comprehensive index system for 
compulsory education service assessment can be established, and such a comprehensive index 
system can be incorporated into the scope of government performance assessment, and the 
completion of the index can be published regularly for public supervision of the government. In 
addition, such an assessment mechanism needs to be quantitatively managed, i.e., accessible 
information and data should be used to rate the government's compulsory education 
performance through scientific methods. Specifically, indicators such as financial investment in 
compulsory education, use of comprehensive funds, number of schools and teaching facilities 
and equipment should be included in the performance assessment, and different scores should 
be set for them to score and evaluate the assessment subjects, and the final scores should be 
used as important criteria for assessing officials at all levels. 
Second, increase the speed of government transformation. Accelerate the government's 
transformation from a regulatory government to a service-oriented government, change the 
previous practice of regulatory government, and allow the market to play a decisive role in 
resource allocation. At the same time, it should also make up for the government's lack of 
position in the public service system, strive to improve the supply level and supply efficiency of 
public products such as compulsory education, and improve the quality of supply while 
ensuring the quantity of supply. It is also necessary to make the construction of a service-
oriented government a social goal and fully mobilize local governments so that they have both 
pressure and motivation to focus on the development of compulsory education, implement the 
central government's compulsory education policy, and improve the level of compulsory 
education supply. 
Finally, it should be noted that this paper only makes a more standardised and systematic study 
of compulsory education expenditure by district and county-level governments in nine super- 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0060 

515 

Frontiers in Economics and Management 

ISSN: 2692-7608 

and mega-cities, and does not explore other very important areas. An in-depth discussion of the 
competitive behaviour of regional and county-level government spending on compulsory 
education could be both interesting and meaningful, and will be pursued at a later date. 

References 

[1] Li T., Zhou Y. A.. A study of spending competition among local governments in China_Empirical 
evidence based on provincial panel data in China[J]. Management World, 2009, 185(2): 12-22. 

[2] Zhou YAHONG, Zong QQ, Chen XIMING. Competing scales of education spending by local and 
municipal governments under the fiscal decentralization system[J]. Economic Research, 2013, 
48(11): 127-139, 160. 

[3] Mao Jie, Lv Bingyang, Chen Peixia. The fact of tax sharing_A data base for measuring fiscal 
decentralization at county level in China[J]. Economics (Quarterly), 2018, 17(2): 499-526. 

[4] Chen, Shuo, Gao, Lin. Central-territory relations_Fiscal decentralization metrics and role 
mechanism reassessment[J]. Management World, 2012, 225(6): 43-59. 

[5] Guo QW, Jia JX. Strategic interaction behavior among local governments_Fiscal spending 
competition and regional economic growth[J]. Management World, 2009, 193(10): 17-27, 187. 

[6] Fu Yong. Fiscal decentralization_Government governance and the supply of non-economic public 
goods[J]. Economic Research, 2010, 45(8): 4-15, 65. 

[7] Zhang Yan, Gong Liutang. Tax reform, fiscal decentralization and economic growth in China[J]. 
Journal of Economics (Quarterly), 2005(04):75-108. 

[8] Fu Y, Zhang Y. Chinese decentralization and fiscal spending structure bias_The cost of competing 
for growth[J]. Management World, 2007, 162(3): 4-12, 22. 

[9] Lu Hongyou, Gong Feng. Government competition_climbing effect_and budget spending benefit 
spillover[J]. Management World, 2007, 167(8): 12-22. 

[10] Zhou, Li-An. Incentives and cooperation of government officials in the promotion game-
Omitted_ism and the persistence of duplication[J]. Economic Research, 2004, (6): 33-40. 

[11] Li Yihua, Liu Beibei, Gao Huanhong. Measurement of fiscal decentralization at the grassroots level 
and revaluation of growth effects[J]. Finance and Trade Economics,2014(06):25-35+13. 

[12] Li Xiangyun, Chen Jianwei. Analysis of the causes of insufficient financial expenditure on 
compulsory education at county level in China from the perspective of fiscal decentralization[J]. 
Education and Economy, 2010, 100(2): 51-56. 

[13] Zhu Minglai, Li Tao. Spatial econometric empirical analysis of local governments' residential 
medical insurance _Omitted_ in provincial panel data under the perspective of fiscal 
decentralization[J]. Economic Science, 2017, 220(4): 63-76. 

[14] Ye Bei,Wang Linlin. Fiscal decentralization, scalar competition and education expenditure[J]. 
Journal of Graduate Studies, Zhongnan University of Economics and Law, 2016(06):61-67. 

[15] Lin Jiang,Sun Hui,Huang Liangxiong. Fiscal decentralization_promotion incentives and local 
government compulsory education supply[J]. Finance and Trade Economics, 2011, 350(1): 34-40. 

[16] Luo Guiming. Fiscal decentralization_Local government competition and public education 
investment_Analysis based on spatial panel model[J]. Journal of Dalian University of Technology 
(Social Science Edition), 2017, 38(3): 131-135. 

[17] Cao Shujiang. Incentives of local governments and government spending on basic education in 
China[J]. Journal of Social Sciences, 2010, 186(1): 73-77. 

[18] Zhang Liangliang, Yang Jun, Luo Jianyi. Competition in local government's science and technology 
expenditure under the perspective of fiscal decentralization_An empirical study based on 265 
prefecture-level cities[J]. Contemporary Finance and Economics, 2016, 377(4): 29-39. 

[19] Zhang Xudong,Zhou Zhen. The degree of government competition and public goods supply in the 
region[J]. East China Economic Management, 2017, 31(6): 135-143. 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0060 

516 

Frontiers in Economics and Management 

ISSN: 2692-7608 

[20] Li Xiangyun,Chen Jianwei. Analysis of the causes of insufficient financial expenditure on compulsory 
education at county level in China from the perspective of fiscal decentralization[J]. Education and 
Economy, 2010, 100(2): 51-56. 

[21] Li Qiyun, Sui Anqi. A study on the impact of Chinese fiscal decentralization on the level of 
compulsory education provision[J]. Public Finance Research,2018(04):41-55. 

[22] Nie Ying,Guo Yanjiao,Han Bengjie. Study on the relationship between fiscal decentralization_local 
government competition and fiscal expenditure on education[J]. Local Finance Research, 2011, 
85(11): 50-54. 

[23] Lei Wanpeng, Qian Jia. Research on local government's education spending behavior in the context 
of fiscal decentralization[J]. Journal of Huazhong Normal University (Humanities and Social 
Sciences Edition), 2015, 54(2): 148-157. 

[24] Luo Weiqing. Does fiscal decentralization affect the supply of public education - a study based on 
theoretical models and prefecture-level panel data[J]. Financial Research, 2010, 36(11): 39-50. 

[25] Wang Rong, Yang Jianfang. An empirical study of local governments' education expenditure 
behavior in China[J]. Journal of Peking University (Philosophy and Social Science Edition), 2008, 
248(4): 128-137. 

[26] Ping Xinqiao, Bai Jie. Fiscal decentralization and the supply of local public goods in China[J]. Finance 
and Trade Economics, 2006(02):49-55+97. 

[27] Yin Heng, Zhu Hong. Study on the bias of productive expenditure at county level[J]. China Social 
Science,2011(01):88-101+222. 

[28] Zhang Yingqiang,Peng Hongyu. Competition between local governments and higher education 
development in the period of massification of higher education[J]. Higher Education Research, 2009, 
30(12): 1-16. 

[29] Wang Aimin. Fiscal decentralization, local government behavior and public education 
expenditure[J]. Finance and Economics, 2009(12):47-49. 

[30] Zheng Lei. Fiscal decentralization, government competition and the structure of public expenditure: 
an analysis of the factors influencing the share of government expenditure on education[J]. 
Economic Science,2008(01):28-40. 

[31] Yang, Liang-song, Ren, Chaoran. The impact of sub-provincial fiscal decentralization on county and 
rural compulsory education - based on the perspective of expenditure decentralization and fiscal 
autonomy[J]. Beijing University Education Review, 2015, 13(2): 108-126, 191. 

[32] Sun Kai, Zhang Lei. Inter-provincial differences in the degree of decentralization_Fiscal pressure 
and basic_omission_bias_in the context of inter-local government power and responsibility 
arrangements[J]. Finance and Trade Economics, 2019, 40(8): 18-32. 

[33] Yang Dongliang,Yang Ke. Research on the impact of fiscal decentralization on the equalization of 
public services in education at county level[J]. Journal of Social Sciences of Jilin University, 2018, 
58(2): 93-103, 205-206. 

[34] Shouwei Qi, Yu J, Chen Yawen. Efficiency of basic education spending in China and the impact of 
institutional factors_Analysis based on the local frontier efficiency approach[J]. Fiscal Research, 
2016, 400(6): 103-113. 

[35] Qiao Baoyun, Fan Jianyong, Feng Xinyuan. Fiscal decentralization and compulsory primary 
education in China[J]. China Social Science, 2005(06):37-46+206. 

[36] Li Zhenyu,Li Tao. Analysis of the competitive effect of local government's higher education 
investment in the perspective of fiscal decentralization[J]. China Higher Education Research, 2020, 
319(3): 39-43, 70. 

[37] Hayek,Friedrich A.The Use of  Knowledge in Society[J].American Economic review,1945,(33):519-
530. 

[38] Tiebout.The Pure Theory of Public Expenditure[J].The Journal of Political  Economy,1956(64), 
p.416-424. 

[39] Oates  WE.Fiseal Federalism[M].New York: Harcourt, Brace and Jovanovich,1972:55. 



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0060 

517 

Frontiers in Economics and Management 

ISSN: 2692-7608 

[40] Busemeyer,Marius  R.The  Impact of Fiscal Decentralisation on Education and Other Types  of  
Spending[R].MPIfG Discussion  Paper,2007. 

[41] Paula Salinas Pena.The effect of decentralization on educational outcomes: real autonomy 
matters[R].Working Paper,2014. 

 


