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Based on the data of explicit debt and implicit debt of local governments in China
from 2012 to 2020, this paper theoretically analyzes and empirically tests the
spatial correlation effect of fiscal decentralization and intergovernmental
competition on local government debt risk. It’s found that local government
debt risk has obvious inertia effect in time and positive spatial correlation effect in
space, and local fiscal spending decentralization and intergovernmental
competition have a significant positive impact on the local government debt
risk, as well as a positive spatial spillover effect. The research of this paper has very
important policy implications for perfecting China’s decentralization system,
standardizing the competition among governments, and preventing and
defusing local government debt risks.
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1 Introduction

At present, China’s economy is in a period of deceleration, and most of China’s local
government finances are in a state of slow growth or even deterioration due to the impact of
unexpected events such as the Sino-US trade war and the COVID-19 epidemic. In 2020,
China’s local government revenue grew by 0.93% compared with the same period last year,
the lowest growth rate since 2001. The average annual growth rate of local fiscal revenue from
2001 to 2020 is 14.72%, of which the average annual growth rates of local fiscal revenue in the
eastern, central, western and northeastern regions are 17.25%, 15.57%, 16.20% and 9.85%,
respectively. There are 14 provinces with negative local revenue growth in 2020, namely
Hubei, Tianjin, Heilongjiang, Xinjiang, Beijing, Guangxi, Jilin, Shanxi, Chongqing, Shanghai,
Shaanxi, Ningxia, Tibet, and Inner Mongolia. In order to mitigate the impact of the COVID-
19 epidemic and the impact of the trade war, Chinese local governments have increased the
scale of bond issuance to stabilize economic growth expectations. For example, in
2020 Chinese local governments issued 6.44 trillion bonds, up 47.71 per cent from a year
earlier. On the one hand, fiscal revenue declines and the ability to repay debt declines, on the
other hand, local governments increase the scale of bond issuance to stabilize growth and
further increase the potential debt service burden in the future, which will further increase the
debt risk of local governments.
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The 1994 Budget Law states that “local governments shall not
issue local government bonds”. The new Budget Law adopted in
2014 stipulates that “part of the funds necessary for construction
investment in the budget may be raised by issuing local
government bonds within the limits determined by the State
Council,” establishing the legal status of local governments to
issue debt on their own. Since the financial crisis in 2008, in order
to hedge against economic downside risks, local governments in
China have raised a large amount of debt through public bond
issuance or local government financing platforms, which is an
important cause of the current debt risk. Although China’s local
government debt has played an important role in promoting local
economic development, with the rapid expansion of China’s local
government debt, the risk of local government debt in China has
gradually increased and will cause immeasurable harm to the
national economy. Therefore, clarifying the scale of local
government debt, the causes of its formation, its mechanism of
action and its impact is an important research topic facing the
academia at present, which has important theoretical and
practical significance for proposing countermeasures to resolve
local debt risks and maintaining stable financial and
macroeconomic development. Therefore, this paper attempts to
find out the cause, mechanism and influence of local government
debt risk.

The possible marginal contribution of this paper lies in: firstly,
the risk of local government debt in China is discussed within the
framework of fiscal decentralization and competitive behavior
among local governments, and the mechanism of the role of
fiscal decentralization and intergovernmental competition in
affecting local government debt risk is theoretically analyzed by
distilling three key institutional factors of fiscal revenue
competition, fiscal expenditure competition, and investment
competition among local governments in China. Secondly, by
establishing a dynamic spatial panel model and a spatial
autoregressive model of heterogeneity coefficients, an empirical
analysis of the spatial impact effects of fiscal decentralization and
intergovernmental competition on local government debt risk is
conducted to provide a reference basis for future decisions to
prevent and resolve local government debt risk by adjusting the
vertical central and local fiscal relationship and the horizontal
competition between local governments.

This paper finds that decentralization of local fiscal
expenditure and intergovernmental competition in the
province have promoted the risk of government debt, fiscal
expenditure decentralization and intergovernmental
competition between local and neighboring provinces have
spatial positive correlation with local government debt risk.
Based on the above empirical findings, this paper argues that
the regulation of local government explicit and implicit debts
should be strengthened from the goal of reducing local
government debt risk, improving the fiscal management system
that matches the authority and expenditure responsibilities
between the central and local governments, and regulating the
competitive behavior among local governments to cope with the
new changes in stabilizing growth and preventing risks.

The rest of this paper is organized as follows. Section 2 analyses
the influence mechanism of fiscal decentralization and
intergovernmental competition on local government debt risk
and proposes the research hypotheses. Section 3 sets up the

econometric model and explains indicator selection and the data
sources. Section 4 focuses on the impact of inter-governmental
competition on local government debt risk under decentralization
based on the estimation results of the model. Finally, Section 5
summarizes the full text and puts forward corresponding policy
suggestions.

2 Theoretical analysis and research
hypotheses

2.1 Fiscal decentralization and local
government debt risk

This paper maps the mechanism of action around the
relationship between fiscal decentralization, intergovernmental
competition and local government debt risk, as shown in
Figure 1.

The traditional fiscal federation theory represented by Tiebout
(1956), Buchanan, 1960 and Oates, 1969 proposes that because the
local government understands the preferences of the residents in the
area better than the central government, decentralization can ensure
that the local government can provide public goods more efficiently
than the central government. Qian and Weingast (1997) believe that
because government officials pursue the maximization of their
political interests, the higher the degree of fiscal decentralization of
local governments, the stronger the motivation of local government
officials to expand government investment through debt financing to
achieve their own interests. Fiscal decentralization consists primarily
of devolving revenue sources and expenditure functions to lower tiers
of government. By bringing the government closer to the people, fiscal
decentralization is expected to boost public sector efficiency, as well as
accountability and transparency in service delivery and policy-making
(DE Mello, 2000).

Whether in developed countries, developing countries, or
countries in transition, fiscal decentralization is accompanied by
political federalism. However, China deduces fiscal federalism
under the vertical political management system, and the core
connotation of Chinese decentralization is the close
combination of economic decentralization and vertical political
management system (Blanchard & Shleifer, 2001; Jin et al., 2005).
Under the pressure of promotion of officials caused by political
centralization and the pressure of local economic development
caused by fiscal decentralization, the local government faces a huge
financial gap so that the local government has to break through the
government budget restrictions by borrowing directly and
indirectly (Neyapti, 2010).

In 1994, China’s tax-sharing reform divided the income
between the central and local governments, and the financial
power was concentrated in the central government. However,
there is little change between the central and local governments
in the division of affairs and expenditures, and local governments
still have a great responsibility for expenditures, thus resulting in a
mismatch between affairs and financial powers and financial
constraints on local governments (Pradhan, 2002). Fiscal vertical
imbalance is not conducive to the sustainability of local public
finance, while the comprehensive impact of transfer payment on
fiscal sustainability is positive (Li and Du, 2021). Overall, local
government revenues have declined while fiscal expenditure
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responsibilities have expanded, thus putting local governments
under tremendous fiscal expenditure pressure (DE Mello, 2000).
As a result, the mismatch between affairs and financial powers has
forced local governments to borrow to make up for the shortfall in
revenue and expenditure.

Hypothesis 1. Local fiscal expenditure decentralization has a driving
effect on local government debt risk, and fiscal expenditure
decentralization in one region can produce positive spatial spillover
effect on local government debt risk in spatially adjacent or
economically similar regions.

FIGURE 1
The mechanism of the role of fiscal decentralization on local government debt risk.

FIGURE 2
The mechanism of the role of inter-governmental competition on local government debt risk.
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2.2 Intergovernmental competition and local
government debt risk

This paper maps the mechanism of action around the relationship
between intergovernmental competition and local government debt
risk, as shown in Figure 2.

Breton (1998) introduced the concept of competitive government,
arguing that competition between local governments and the central
government, and between local governments and local governments
using taxation, healthcare, education, pensions, and environmental
policies to attract mobility factors such as labor and capital to the
region and thus enhance their competitiveness will facilitate the
effective provision of local public goods. The excessive performance
competition among Chinese local governments directly leads to the
distortion of the allocation of land, taxation and other factors. China’s
local governments have pushed up the risk of local government debt
by competing for over-investment in infrastructure (Guo, 2009).

In terms of local government revenue competition, local
governments tend to drive regional economic growth through tax
competition and land finance competition. Tax bottom-to-bottom
competition is a competitive tool used by local governments to attract
investment, but if local governments rely excessively on attracting
investment through tax incentives, it will lead to an imbalance in
regional fiscal balance and eventually local governments will have to
raise debt (Ihori and Yang, 2009; Borck et al., 2015; Kopczewska et al.,
2016). Fiscal decentralization results in stronger intergovernmental
competition and lower tax rates (Crowley and Sobel, 2011). There are
two paths of land finance competition among local governments: first,
local governments offer residential and commercial land at high prices
to obtain high governmental fund revenues, thereby increasing local
government revenues; second, local governments offer industrial land
at low prices to attract corporate investment, thereby increasing the
level of regional industrialization (Qun et al., 2015). Under fiscal
decentralization and economic target assessment, local governments
choose to balance payment by remising more land, which will result in
an increase in the land remise scale and price (Hong et al., 2016).

In terms of fiscal spending competition, under the GDP-oriented
performance appraisal system, local government officials prefer to invest
funds in productive construction projects such as infrastructure
construction and municipal works, so as to achieve the purpose of
rapidly improving the economic development level of their
jurisdictions in the short term (Bird and Tassonyi, 2001). The
behavior of local governments in expanding economic construction
expenditures has a significant “herd effect” among local governments.
This investment preference of local governments leads to a shortage of
funds, and ultimately, local governments have to rely on debt borrowing.

In terms of investment competition, local governments to attract
private investment, foreign direct investment (FDI) in loans and other
aspects of the implementation of a series of preferential investment
initiatives, and these preferential policies to local governments to raise
debt investment in the form of pre-security (Pan et al., 2017; Lv et al., 2020).

Hypothesis 2. Competition for fiscal revenue, competition for fiscal
expenditure, and competition for investment among local
governments in the region have a driving effect on local
government debt risk, and competition for fiscal revenue,
competition for fiscal expenditure, and competition for investment
in one region can produce positive spatial spillover effect on local

government debt risk in spatially adjacent or economically similar
regions.

3 Empirical strategy

3.1 Model setting

3.1.1 Dynamic panel model
Local government debt risk is a dynamic process, and the current

local government debt risk is not only influenced by the current bond
issuance but may also be related to debt factors in past periods. In
order to reduce the endogeneity problem of the econometric model
and scientifically analyze the dynamic effects of fiscal decentralization
and intergovernmental competition on local government debt risk, we
consider adding the lagged term of local government debt risk as an
instrumental variable and revise the econometric model to a dynamic
panel model with a one-period lag.

riski,t � β0 + β1riski,t−1 + β2comi,t + β3fqi,t + β4Xi,t + αi + εi,t (1)
In formula (1), the effects of fiscal decentralization (fqi,t) and

intergovernmental competition (comi,t) on local government debt risk
(riski,t) in province i at period t are tested. The riski,t is the
government debt risk level of province i in year t, Xi,t denotes
other control variables, αi denotes unobservable and time-invariant
province individual effects, εi,t is a random error term, and riski,t−1 is
the government debt risk level of province i in the previous year. In
this paper, we use SYS-GMM estimation method to estimate the
parameters of the above model.

3.1.2 Dynamic spatial durbin model
Under the current fiscal decentralization system arrangement,

local governments are bound to consider the responses and
possible implementation strategies of neighboring regions when
formulating fiscal revenue and expenditure policies as a reference
for their own fiscal implementation activities. In this paper, the global
spatial Moran’s I index is used to determine the spatial correlation of
local government debt risk during the observation period. The global
spatial Moran’s I index is mainly used to examine whether the
distribution of the entire spatial sequence yi{ }ni�1 has spatial
agglomeration or dispersion in a statistical sense, and its specific
formula is as follows.

Moran′s I � ∑n
i�1∑n

j�1wij yi − �y( ) yj − �y( )
S2∑n

i�1∑n
j�1wij

(2)

In formula (2): �y � 1
n∑n

i�1yi is the mean value of local government
debt risk during the observation period; S2∑n

i�1(yi − �y)2 is the
variance of local government debt risk; Wij denotes the spatial
weight matrix, which is used to measure the distance between two
regions i and j. It is the key condition for conducting Moran’s I index
measurement and the subsequent spatial measure estimation are
critical conditions. Two spatial weight matrices are constructed in
this paper. Firstly, a first-order inverse distance weight matrix W1ij is
established in this paper, where dij is the latitude and longitude
coordinates of the location of each provincial capital city. Secondly,
this paper establishes the economic distance weight matrix W2ij, yi

and yj are the per capita GDP of areas i and j.
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W1ij � 1/dij i ≠ j
0 i ≠ j

{ (3)

W2ij � 1/ yi − yj

∣∣∣∣ ∣∣∣∣ i ≠ j
0 i ≠ j

{ (4)

riski,t � τriski,t−1 + ρ∑
j
Wij × riski.t + β1comi,t + β2fqi,t + β3Xi,t

+ γ1∑j
Wij × comi,t + γ2∑j

Wij × fqi,t + γ3∑j
Wij × Xi,t

+ αi + εi,t

(5)
This paper draws on LeSage and Pace (2009) and Elhorst

(2014) to develop a dynamic spatial Durbin model (SDM) for
estimating (Allers and Elhorst, 2005; Elhorst and Fréret, 2009; Lee
and Yu, 2010; Coll and Toneva, 2019). In formula (5), ρ is the
spatial lag term coefficient of local government debt risk, reflecting
the degree of influence of government debt risk in a region by other
factors in its neighboring provinces; τ is the time-lagged first-
order term of local government debt risk, used to examine the
dynamic adjustment degree of local government debt risk; γ1 is the
spatial lag term coefficient of intergovernmental competition; γ2 is
the spatial lag term coefficient of fiscal decentralization; Wij is the
spatial weight matrix, where the first-order inverse distance matrix
is used for the benchmark regression and the economic distance
weight matrix is used for the robustness test, and the spatial weight
matrices are all row normalized. In this paper, we choose MLE
maximum likelihood estimation as the estimation method to

conduct regression analysis on the effect of fiscal
decentralization and intergovernmental competition on local
government debt risk.

3.2 Variable selection

At present, the conventional international debt risk measure is the
debt ratio (risk1it), and the higher the value of this indicator, the
greater the corresponding risk. In this paper, the year-end government
debt balance takes into account both explicit and implicit debts of local
governments, i.e., the year-end debt balance of local governments with
repayment responsibility and the year-end local-government financial
vehicles (LGFVs) debt balance. The data of the debt balance of local
government with repayment responsibility at the end of the year
before 2015 were obtained from three audits of local government debt
conducted by the Audit Office in 2010, 2012 and 2013, and the data
after 2015 were obtained from the local government bond information
disclosure platform, and the missing data were obtained by applying
for information disclosure from local finance departments. Table 1
defines the main variables involved in our empirical analysis.

risk1it � Year − end government debt balance( )/
× Combined f inancial resources of local governments in the current year( )

(6)
risk2it � Year − end government debt balance( )/GDP (7)

TABLE 1 Variable names and definitions.

Types of
variables

Variable Symbol Variables definition

Explained variable Local government debt risk risk1 Year-end government debt balance/Combined financial
resources of local governments

risk2 Year-end government debt balance/Local GDP

Explanatory
variables

Fiscal decentralization exp Local fiscal expenditure per capita/(Local fiscal
expenditure per capita+ Central fiscal expenditure per

capita)

Intergovernmental
competition

Financial revenue
competition

Tax competition tax 1/((Local tax revenue- Local personal income tax)/
Local GDP)

Land finance land Income from the transfer of state-owned land use
rights/GDP

Competition in
fiscal spending

Competition for infrastructure
spending

infra (Urban and rural community expenditure +
Transportation expenses)/General public budget

expenditure

Competition for environmental
and agricultural spending

envagri (Energy saving and environmental protection expenditure
+ Agriculture, forestry and water expenditure)/General

public budget expenditure

Investment
competition

FDI competition fdi (Local FDI per capita/National FDI per capita)/(Local
GDP per capita/National GDP per capita)

Fixed asset investment
competition

fixasset Fixed asset investment growth rate

Control variable Industrial structure upgrading coefficient indus Percentage of primary industry ×1 + Percentage of
secondary industry ×2 + Percentage of the tertiary

industry ×3

Financial decentralization finance Local loan balance/National loan balance

Patents granted per capita innov Number of patents granted/Population
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3.3 Data sources

In this paper, balanced panel data of a total of 270 observations
from 30 provinces (Tibet, Hong Kong, Macau and Taiwan are not
included) from 2012 to 2020 are selected as the study sample. The
main reason for choosing 2012 as the starting year is that in 2012, the
Audit Office organized a comprehensive audit of governmental debts
by the national auditing agencies, from which we obtained local
government debt data, ensuring continuous and uniform caliber of
local government debt data. The indicator data in this paper are

mainly obtained from the China Statistical Yearbook, China Financial
Yearbook, China Population and Employment Statistical Yearbook,
China Regional Economic Statistical Yearbook, financial account
reports, statistical yearbooks and statistical bulletins of each local
government for the relevant years from 2012 to 2020. In addition, this
paper deflates the value volume indicator using the price index with
2012 as the base period to avoid the possible effects of price
fluctuations on the empirical results. Among them, the FDI data is
obtained by converting the exchange rate into RMB in the current year
and then deflating it using the fixed asset investment price index, and

TABLE 2 SYS-GMM Dynamic panel model regression results.

Explained variable risk1 risk2

y (−1) 0.804*** 0.850*** 0.906*** 0.876*** 0.882*** 0.888***

(9.133) (6.781) (7.636) (9.567) (6.890) (8.172)

tax 0.538**

(2.630)

infra 0.885***

(9.847)

fdi 0.447

(1.259)

land 0.915***

(8.190)

envagri 0.570***

(4.026)

fixasset 0.279**

(2.265)

exp 0.226*** 0.413*** 0.319** 0.325*** 0.266** 0.306***

(3.119) (8.654) (2.416) (4.101) (2.478) (7.298)

finance 0.641 0.774*** 0.877*** 0.733*** 0.696*** 0.892***

(0.121) (9.158) (4.902) (4.962) (7.772) (8.155)

indus −0.222*** −0.385*** −0.234*** −0.242*** −0.160*** −0.045***

(−5.911) (−7.596) (−8.652) (−3.558) (−4.602) (−6.755)

innov −0.004*** −0.008*** −0.007*** −0.006*** −0.002*** −0.001***

(−7.860) (−4.521) (−3.568) (−3.433) (−4.844) (−7.669)

_cons 0.054*** −0.563*** 0.644*** 0.836*** 0.629*** 0.439***

(4.990) (−6.015) (7.794) (9.236) (7.884) (7.202)

regional effect Yes Yes Yes Yes Yes Yes

time effect Yes Yes Yes Yes Yes Yes

AR (1) 0.043 0.004 0.004 0.016 0.017 0.017

AR (2) 0.203 0.323 0.963 0.202 0.203 0.197

Hansen_overid 0.863 0.775 0.723 0.807 0.698 0.748

N 240 240 240 240 240 240

Note: The t-statistics are in parentheses. ***, ** and * remark significance at the 1%, 5%, and 10% levels, respectively.
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the exchange rate median data is obtained from the website of the State
Administration of Foreign Exchange. The data of local-government
financial vehicles (LGFVs) bonds are obtained from the Wind
database.

4 Empirical results

4.1 Results for the dynamic panel models

In this paper, the lagged t-2 periods of the explanatory
variables are used as instrumental variables, and the two-stage
systematic generalized moments estimation regression results
show that there is significant first-order serial correlation and
no second-order serial correlation in the residual terms of the
model, and the Hansen over-identification test indicates that the
instrumental variables selection and lagged 2 periods are
appropriate and there is no over-identification problem. The
coefficient of the lagged term of local government debt risk
under the regression model estimation in Table 2 is significant
at the 1% level, indicating that the inclusion of the lagged term of
the explanatory variables in the model is essential and there is a
significant lagged effect of local government debt risk.

The dynamic panel model estimation results indicate that fiscal
decentralization, tax competition, land finance competition,
infrastructure construction expenditure competition, environmental
protection, agriculture, forestry and water expenditure competition,
and fixed asset investment competition have significant driving
effects on local government debt risk. The effects of industrial
structure and the level of independent innovation on local
government debt risk are significantly negative and both pass the 1%
significance test, indicating that themore developed the tertiary industry
and the level of independent innovation are, the lower the risk of local
government debt. The effect of financial decentralization on local
government debt risk shows a significant positive effect, indicating
that the higher the financial decentralization, the higher the risk of local
government debt in the region.

4.2 Results for the spatial SDM panel models

4.2.1 Spatial correlation test
Based on the establishment of the economic distance weight

matrix and according to the formula of Moran’s I, this paper
measures the Moran’s I index value of local government debt risk
level from 2012 to 2020, as shown in Table 3. According to Table 3, it
can be seen that the Moran’s I indexes in the observation period are
positive and pass the 1% significance level test, indicating that the local
government debt risk shows a significant spatial correlation trend in
the two spatial weight matrices set. Therefore, the spatial effects of
fiscal decentralization and intergovernmental competition on local
government debt risk should be emphasized when constructing the
model in order to improve the credibility and accuracy of the
parameter estimation results.

In Figure 3, Local Indicator of Spatial Autocorrelation (LISA)
maps of risk1 under the W1ij spatial weight matrix from 2012 to
2020 are drawn. According to the nine risk1 maps, as time progresses,
the government debt risk in the southeast coastal area shows low-low
aggregation (L-L), while the government debt risk in the northwest
area shows high-high aggregation (H-H).

4.2.2 The test of model
As shown in Table 4, firstly, the results of LR spatial lag test under

two weight matrices show that SDM refuses to degenerate into SLM or
SEM. Therefore, the SDM employed in this paper is robust. Secondly,
the LM-lag, robust LM-lag, LM-error and robust LM-error are
significant at the level of 1%, which indicates that the spatial
econometric model should be chosen for empirical research.
Thirdly, the results of Hausman test reject the null hypothesis at
the 1% significance level, so it was decided to build a fixed-effects
model. Finally, based on the above analysis and testing, it was
determined to construct a spatial Durbin model with fixed effects.

4.2.3 Analysis of spatial effect
This paper focuses on the estimation results of the dynamic SDMwith

a fixed effect where the explanatory variable is risk1 and the spatial weight

TABLE 3 Global Moran’s I index values of risk1 and risk2.

year risk1 risk2

W1ij W2ij

I p I p

2012 0.396*** 0.001 0.396*** 0.000

2013 0.406*** 0.000 0.401*** 0.001

2014 0.383*** 0.000 0.395*** 0.000

2015 0.406*** 0.000 0.394*** 0.000

2016 0.401*** 0.000 0.389*** 0.000

2017 0.375*** 0.000 0.403*** 0.002

2018 0.379*** 0.000 0.405*** 0.000

2019 0.402*** 0.003 0.386*** 0.000

2020 0.384*** 0.002 0.401*** 0.001

Note: The t-statistics are in parentheses. ***, ** and * remark significance at the 1%, 5%, and 10% levels, respectively.
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matrix is a first-order inverse distance matrix. As seen in Table 5, in
general, the effect of the same factor on local government debt risk is
generally consistent across the spatial weightmatrix estimation results. The

parameter estimates of the lagged period of local government debt risk in
the dynamic SDM are all significantly positive, indicating that there is a
significant inertia effect of local government debt risk in time, and local

FIGURE 3
Maps of LISA for risk1 of China from 2012 to 2020.

TABLE 4 The results of model selection.

Explained variable risk1 risk2

Spatial weight matrix W1ij W2ij

com Tax infra fdi land envagri fixasset

Hausman 97.62*** 37.71*** 49.41*** 72.36*** 103.17*** 63.59***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

LR-SDM-SEM 34.60*** 36.81*** 31.61*** 42.51*** 32.89*** 30.88***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

LR-SDM-SAR 33.71*** 32.35*** 29.05*** 40.66*** 32.98*** 30.89***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

LM-Lag 71.908*** 68.026*** 70.000*** 65.262*** 65.132*** 67.891***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

LM-Error 90.499*** 78.792*** 80.905*** 76.107*** 93.077*** 92.174***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Robust LM-Lag 14.836*** 11.477*** 13.939*** 8.081*** 10.098*** 6.531***

(0.000) (0.001) (0.000) (0.001) (0.000) (0.002)

Robust LM-Error 21.625*** 12.068*** 11.749*** 11.725*** 29.043*** 24.714***

(0.000) (0.001) (0.001) (0.001) (0.000) (0.000)

Note: The t-statistics are in parentheses. ***, ** and * remark significance at the 1%, 5%, and 10% levels, respectively.
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TABLE 5 Estimation results of dynamic spatial measures.

Explained variable risk1 risk2

Spatial weight matrix W1ij W2ij

W × y 0.738*** 0.619*** 0.781*** 0.798*** 0.682*** 0.969***

(4.840) (3.941) (5.963) (4.033) (4.342) (3.209)

y (−1) 0.823*** 0.911*** 0.773*** 0.894*** 0.624*** 0.855***

(4.293) (6.880) (6.836) (6.691) (3.940) (9.491)

Tax 0.633***

(8.940)

infra 0.838***

(3.215)

fdi 0.359***

(8.228)

land 0.837***

(4.494)

envagri 0.536

(0.663)

fixasset 0.184

(0.496)

exp 0.166 0.204 0.127*** 0.163*** 0.199 0.224***

(1.341) (1.261) (4.174) (4.455) (0.325) (4.061)

finance 0.650*** 0.806*** 0.765*** 0.736 0.899 0.796***

(5.886) (4.765) (6.917) (1.314) (0.824) (4.042)

indus −0.249*** −0.380*** −0.393*** −0.229 −0.149 −0.080***

(−3.039) (−5.630) (−6.170) (−1.338) (−0.842) (−2.962)

innov −0.085*** −0.050*** −0.088*** −0.008*** −0.001 −0.012***

(−3.837) (-8.457) (-6.563) (−9.097) (−1.351) (−9.698)

W × tax 0.451***

(9.496)

W × infra 0.679***

(8.867)

W × fdi 0.368***

(5.733)

W × land 0.705***

(6.000)

W × envagri 0.473***

(3.597)

W × fixasset 0.201***

(8.446)

W × exp 0.406 0.310*** 0.275*** 0.364*** 0.492*** 0.295**

(1.065) (8.588) (6.666) (3.458) (4.827) (2.329)

(Continued on following page)
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government debt risk in the previous period has an isotropic effect on local
government debt risk in the current period. The parameter estimates of the
spatial lag term of local government debt risk in each model are
significantly positive, indicating that there is a positive spatial
correlation effect of local government debt risk in space, a large
number of regions with higher local government debt risk are also
bound to cluster around the regions with higher local government debt
risk, and the debt raising behavior of local governments is imitative and
competitive. There is a spillover effect of debt risk in neighboring regions,
the higher the risk of government debt in this region will affect the higher
risk of local government debt in neighboring regions.

The coefficient of fiscal spending decentralization on local government
debt risk is significantly positive, which means that fiscal spending
decentralization has a significant driving effect on local government
debt risk. The coefficients of intergovernmental competition on local
government debt risk in tax competition, land finance competition,
expenditure competition, and investment competition are all
significantly positive, i.e., intergovernmental competition shows a
significant contribution to local government debt risk through fiscal
revenue competition, fiscal expenditure competition, and investment
competition. Industrial structure and autonomous innovation show a
significant negative effect on local government debt risk, and financial
decentralization shows a significant positive effect on local government
debt risk.

4.2.4 Decomposition of spatial spillover effect
Since the spatial econometric model contains spatial lagged terms of

the explanatory variables and explained variables, the total effect of an
explanatory variable on the explained variable is not equal to the
magnitude of its coefficient, so the spatial spillover effect cannot be
directly judged as significant or not based on the significance of the
coefficient of the spatial econometric model. LeSage and Pace (2009)
analyze the effects of changes in explanatory variables through a partial
differential approach and classify these effects into direct, indirect, and total
effects. The direct effect indicates the magnitude of the effect of the
independent variable in a region on that dependent variable, and the

direct effect is equal to the sum of the spatial Durbin model coefficient and
the feedback effect. Indirect effects, also known as spatial spillover effects,
are used to measure the effect of an explanatory variable in a neighboring
region on the explanatory variable in the region. This paper further
measures the direct and indirect effects of fiscal decentralization and
intergovernmental competition on local government debt risk based on the
point estimates of the dynamic spatial Durbin model in Table 5. Table 6
reports the results of short- and long-term direct and indirect effect
estimates for the explained variable of risk1, spatial weight matrix of
first-order inverse distance matrix, and dynamic SDM with fixed effects.

Both the direct and indirect effects of fiscal spending decentralization
on local government debt risk are significantly positive, indicating that
there is a positive spatial correlation between inter-regional fiscal spending
on local government debt risk, and this homogeneous competitive
relationship leads to a significant imitation effect of government
spending behavior between regions. The results obtained in this paper
are consistent with the results of the Ouyang and Li (2021) empirical
evidence. Ouyang and Li (2021) examine the effects of fiscal
decentralization on the default risk of Chinese local government debts
based on data from both urban construction investment bonds and local
government bonds, find that fiscal expenditure decentralization tends to
increases the default risk of local government debts. Both the direct and
indirect effects of tax competition on local government debt risk are
significantly positive, indicating that inter-regional tax competition exhibits
a significant positive spatial correlation. Local governments adopt tax
incentives to attract enterprises to invest locally on a priority basis, but tax
competition has led to a growing gap between local government revenues
and expenditures, pushing up the risk of local government debt. Both the
direct and indirect effects of land finance on local government debt risk are
significantly positive, indicating that there is a significant positive spatial
correlation between inter-regional land finance competition on local
government debt risk. With high land prices and strong land collateral
capacity, local governments have a strong impulse to raise debt. The rise in
local land prices will also be transmitted to neighboring areas, and the risk
of local government debt in neighboring areas will further expand. The
direct and indirect effects of infrastructure construction and

TABLE 5 (Continued) Estimation results of dynamic spatial measures.

Explained variable risk1 risk2

Spatial weight matrix W1ij W2ij

W × finance 0.844*** 0.738*** 0.689*** 0.722*** 0.877 0.647***

(7.044) (5.944) (3.798) (4.816) (0.008) (7.263)

W × indus −0.118*** −0.149*** −0.265*** −0.219*** −0.142*** −0.044***

(−7.113) (−3.601) (−3.737) (−8.070) (−3.790) (−7.315)

W × innov −0.022*** −0.019** −0.136*** −0.022*** −0.001 −0.029***

(−4.199) (−2.008) (−9.362) (−6.022) (−0.361) (−8.812)

individual fixed Yes Yes Yes Yes Yes Yes

time fixed Yes Yes Yes Yes Yes Yes

log-likehood 131.4731 143.4919 151.9589 346.3684 392.1730 400.3152

R2 0.488 0.441 0.328 0.105 0.105 0.105

N 240 240 240 240 240 240

Note: The t-statistics are in parentheses. ***, ** and * remark significance at the 1%, 5%, and 10% levels, respectively.
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TABLE 6 Spatial spillover effect under W1ij matrix as the explained variable is risk1.

Variables Short term effect Long term effect

Direct effect Indirect effect Direct effect Indirect effect

Tax 0.322 0.420** 0.360*** 0.565***

(0.417) (2.130) (6.429) (8.610)

Infra 0.765*** 0.680*** 0.635*** 0.697***

(3.518) (6.356) (3.330) (8.880)

Fdi 0.254* 0.241*** 0.570*** 0.369***

(1.888) (6.909) (5.958) (4.669)

Exp 0.227 0.220*** 0.161*** 0.211 0.345*** 0.407*** 0.192 0.237*** 0.201*** 0.273 0.303*** 0.495***

(0.691) (3.974) (4.932) (1.281) (5.244) (8.674) (1.150) (2.739) (3.009) (0.700) (9.863) (4.590)

Finance 0.788** 0.752*** 0.890*** 0.864** 0.995*** 0.763*** 0.972*** 0.892*** 0.945*** 0.823*** 0.791*** 0.824***

(2.047) (3.434) (6.819) (2.223) (7.376) (8.658) (5.456) (3.423) (7.040) (6.583) (3.528) (5.760)

Indus −0.352 −0.219*** −0.380*** −0.116** −0.040*** −0.343 −0.185*** −0.155*** −0.221*** −0.124*** −0.086*** −0.157***

(−0.266) (−3.446) (−7.163) (−2.261) (−8.209) (−1.451) (−7.076) (−4.511) (−5.859) (-4.171) (-9.762) (-4.380)

Innov −0.096*** −0.020*** −0.061*** −0.157* −0.041*** −0.047*** −0.074*** −0.055*** −0.042*** −0.026*** −0.042*** −0.049***

(−5.230) (−7.103) (−3.858) (−1.677) (−6.401) (−3.455) (−3.471) (−4.753) (−4.728) (−5.994) (−7.961) (−8.838)

Note: The t-statistics are in parentheses. ***, ** and * remark significance at the 1%, 5%, and 10% levels, respectively.
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environmental, agriculture, forestry and water conservancy expenditures
on local government debt risk are both significantly positive, indicating
that infrastructure construction and environmental, agriculture, forestry
and water expenditures exhibit significant positive spatial correlation
effects. Both the direct and indirect effects of FDI competition and
fixed asset investment competition on local government debt risk are
positive, indicating that investment competition exhibits a significant
positive spatial correlation effect on local government debt risk. The
results obtained in this paper are in agreement with the findings of the
Qu et al. (2022). Qu et al. (2022) find that investment-driven economic
growth has led to a surge in local government debt in the past decade, with
GDP growth falling behind its competitors, a local government tends to
issue debt more aggressively.

The direct and indirect effects of financial decentralization on local
government debt risk are both positive, indicating that financial
decentralization shows a significant positive spatial correlation effect on
local government debt risk. The local-government financial vehicles
(LGFVs) are more likely to obtain loans from local financial
institutions than private enterprises, thus increasing the risk of local
government debt. If the local-government financial vehicles (LGFVs) in
the region raises more debt, the local-government financial vehicles
(LGFVs) in neighboring regions will also compete for credit support
from banks and other financial institutions, leading to the local financial
decentralization showing a driving effect on government debt risk in
neighboring regions. The vertical fiscal imbalance caused by fiscal
decentralization is not conducive to the rationalization and
advancement of industrial structure (Lin and Zhou 2021). Both the
direct and indirect effects of industrial structure on local government
debt risk are negative, indicating that industrial structure exhibits a
significant negative correlation effect in space. The upgrading of local
industrial structure will promote economic development and reduce the
risk of local government debt, and the upgrading of local industrial
structure will lead to the simultaneous up-grading of industrial
structure in the surrounding areas, thus reducing the risk of
government debt in the surrounding areas. Government debt reduces
firms’ R&D expenditures and lowers firms’ number of new patents. One
plausible explanation is that government debt raises firms’ capital costs,
which limits innovation activities (Fan et al., 2022). Both the direct and
indirect effects of innovation on local government debt risk are
significantly negative, indicating that innovation exhibits a significant
negative spatial correlation effect on local government debt risk.
Enhancing innovation in the region makes local economic
development more de-pendent on technological innovation rather than
government investment, and innovation will reduce the risk of local
government debt in the region.

5 Conclusion

Strengthening local government debt management in China is of
great significance to prevent and resolve the financial crisis and
stabilize the sustainable and healthy development of the local
economy. This paper explains the influence mechanism of fiscal
decentralization and intergovernmental competition on local
government debt risk from three aspects: fiscal revenue
competition, fiscal expenditure competition, and investment
competition, and on this basis, using local government debt data
from 2012 to 2020, we empirically test the spatial correlation effect of
fiscal decentralization and intergovernmental competition on local

government debt risk. This paper finds that, firstly, there is an obvious
inertia effect of local government debt risk in time, and the local
government debt risk in the previous period has an isotropic effect on
the local government debt risk in the current period; there is a positive
spatial correlation effect of local government debt risk in space, and
the local government debt raising behavior is imitative and
competitive. Secondly, local fiscal spending decentralization and
intergovernmental competition have a significant positive impact
on the local government debt risk, as well as a positive spatial
spillover effect. Thirdly, financial decentralization has a significant
positive impact on the local government debt risk, as well as a positive
spatial spillover effect; industrial structure upgrading and science and
technology innovation have a significant negative impact on the local
government debt risk, as well as a negative spatial spillover effect.
According to the above conclusions, this paper puts forward the
following three policy implications.

First, for local government debt risk prevention, we should pay
attention not only to the total amount and risk of immediate debt, but
also to long-term potential risks. Strengthen the information disclosure and
rating system of local government bonds, and play the role of supervision of
local government bond issuance and use bymarket players. Replacement of
local government stock bonds with excessively high interest rates and
raising of additional bonds in accordance with market-based principles.
Improve the efficiency of debt use, so that debt funds are really used on the
“cutting edge”. Develop green bonds, expand the scale of green bonds, and
play the application of green bonds in green transportation, green
agriculture, pollution prevention and control, etc. Accelerate the
transformation and upgrading of local financing platforms, break the
rigid payment of urban investment bonds, and improve the market-
based debt default disposal mechanism.

Second, optimize the central general transfer payments and special
transfer payments in the distribution system between regions to
maintain a balanced regional development. Optimize the tax
sharing mechanism and reduce the dependence of localities on
central transfer payments. In terms of local expenditure on people’s
livelihood, the use of funds directly from the central government has
been steadily increased.

Third, the local government is not simply a competitive zero-sum
game relationship, but a competitive win-win relationship. In terms of
fiscal revenue competition, local governments should moderately
implement policies to reduce taxes and fees, both to ensure the
vitality of enterprises and to prevent fiscal risks. In terms of fiscal
spending competition, local governments should strengthen their
support for new infrastructure construction, science and
technology, and education.

Fourth, local governments should achieve differentiated
competition in the industrial structure between regions, extending
upstream and downstream in the industrial chain to form a vertical
complementary co-development, to avoid homogeneous competition
caused by horizontal competition in industrial structure. Rationalize
the allocation of financial resources among regions and strengthen the
supervision of non-standard financing business of local government
financing vehicles (LGFVs).

This study performs a preliminary exploration into the impact
of fiscal decentralization and intergovernmental competition on
the local government debt risk, but much remains to be known.
First, this study adopts macro data at the provincial level, which
are admittedly too rough. Because the degrees of fiscal
decentralization, intergovernmental competition and
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government debt risk in different cities in the same province are
obviously heterogeneous, future research can use city-level data to
carry out further detailed research from a more microscopic
perspective. Second, because of the data limitations, the time
span chosen in this study is from 2012 to 2020, and the latest
local government debt risk cannot be analyzed. In future research,
we will seek breakthroughs in these aspects.
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