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Abstract

The sustainability of local implicit debt reflects its effect on promoting economic growth.
By analyzing the sustainability of local implicit debt, valuable insights can be gained to
support the high-quality economic development of relevant countries. This study, using
provincial panel data from China spanning 2006 to 2020, constructs a measurement method
for local implicit debt using the MIMIC model and investigates the sustainability of local
implicit debt from an economic growth perspective. The results show that local implicit
debt has a rising trend but strong economic tournament pressure; an imperfect financial
system and stricter financial regulation will affect the scale of local implicit debt. The
economic effects of small-scale local implicit debt are not significant; however, when the
scale of local implicit debt exceeds CNY 123.88 billion, it can have a significant stimulating
effect on regional economic growth. Local implicit debt has a significant sustainability
and can significantly drive regional economic growth, with the driving effect being more
pronounced in the western regions and at higher thresholds.

Keywords: local implicit debt; economic development; sustainability

1. Introduction

Local government borrowing and financing is an important means for many countries
to develop their economies [1,2]; the rapid development of the Chinese economy is largely
due to the issuance of a large amount of local government debt [3,4]. Based on this, local
government debt is defined as sustainable if it can consistently stimulate economic growth.
However, the current scale of local government debt in China is too huge, especially the
implicit local debt formed by raising funds through local government financing platforms
in order to circumvent China’s budget restrictions, which has attracted attention from all
walks of life. According to IMF estimates, China’s implicit local debt is about twice that of
the explicit debt in 2024, accounting for 60% of the GDP [5]. The huge scale of debt has also
raised concerns about financial stability, especially regarding the novel financing methods
and diverse entities within the financial ecosystem, which can also create regulatory blind
spots [6], potentially enabling local governments to circumvent regulations and engage
in divergent borrowing practices. Therefore, we hope to moderately increase the scale of
implicit local debt while controlling risks so as to ensure the sustainability of its contribution
to economic growth. This issue has always been a focus of macro-management in many
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countries, and it is also the most important part of China’s prevention and resolution of
systemic risks.

In many cases, risk is regarded as a negative issue that needs to be addressed with
effort [7]. The existing research has focused on the concept, types, characteristics, and risk
prevention of local implicit debt and has produced many achievements in risk prevention [8,9].
But the purpose of these studies is to control the risk of local implicit debt, reduce the scale
of local implicit debt, and thus believe that finance is safe [10]. But this can also bring some
negative phenomena, as local implicit debt has a significant impact on economic growth
and social stability [11]. If this impact is positive, it can be considered that local implicit
debt is sustainable, but this issue has not received enough attention. Given the large scale
of local implicit debt in China, whether it still has a promoting effect on economic growth
and under what circumstances there may be a threshold effect have not been thoroughly
studied. Therefore, we need to conduct more analyses on the sustainability of local implicit
debt in order to make reasonable use of it to stimulate economic growth and enhance
national competitiveness, and it is this exact issue that this paper wants to focus on.

2. Literature

Local government debt, as a kind of government liability, has attracted many scholars,
who have focused on its basic connotation, formation path, transmission, early-warning
method, and risk prevention theory [12-14]. In particular, the relationship between local
debt and financial risk is a topic that many people are exploring [15]. As a result, China
has become more proactive in managing implicit local government debt [16], and some
regulations, including bureaucratic transfers, are currently being explored, formulated, and
improved [17]. It is hoped that the effective management of implicit local debt can further
alleviate the economic pressure on enterprises, reduce the risk impact on the financial
system, especially banks, and maintain the image and efficiency of fiscal work [18]. How-
ever, scholars have found that, despite the risk of the “grey rhino”, it is generally believed
that implicit local debt, including pensions, urban investment bonds, and government
guarantees, is an important driving force for China’s stimulus, even though the way is
somewhat non-green [19].

Therefore, it is necessary to maintain a moderate scale of implicit local debt. Some
scholars believe that the higher the proportion of central government debt to GDP, the more
significant the positive effect on economic growth [20]. However, most scholars believe that
the debt-to-GDP ratio has specific standards in most cases, and exceeding this standard
will seriously affect economic development [21].

It is precisely because of these debates that many people are currently exploring
whether China’s established scale of local implicit debt matches economic growth, in other
words, whether local government debt (including explicit debt) is sustainable and whether
it will have an effective effect on economic growth. How can we study the issue of debt
sustainability? There have been many explorations in the academic community [11,22]. For
instance, some scholars have extended the discussion on the relationship between debt and
economic growth from the perspective of foreign debt, such as Sub-Saharan Africa and the
West African Agenda [23,24], but this is not a local implicit debt issue in this sense and is
quite different from our research topic.

Different schools of thought, such as Keynesianism, Neoclassicism, New Keynesian-
ism, Ricardianism, etc., believe that debt affects economic growth by influencing unem-
ployment and savings offset, increasing welfare public service expenditure, and so on.
However, these theories are based on the debt surplus, which is not quite in line with
the actual situation [25-28] because, even if the surplus condition is not satisfied, debt
still plays a role in economic growth. Therefore, some scholars also consider this issue
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from other perspectives. In particular, after Andres et al. (2013) [29] proposed the concept
of “fiscal fatigue” and pointed out the definition basis of debt sustainability standards,
others have analyzed it from the perspective of intergovernmental transfer payments [30],
fiscal fatigue [31], and fiscal sustainability [32]. The empirical research results show that
local debt will limit the investment efficiency of non-state-owned enterprises but will not
worsen the phenomenon of fiscal sustainability. Of course, there are many factors that
need to be considered when analyzing the impact of debt sustainability, including high
financial deficits, the low-growth and high-risk premium on sovereign debt [33], infrastruc-
ture investment [34], banks’ political power [35], interest rate swaps within the European
Union [36,37], and small-scale manufacturing enterprises in a low-income economy [38].
These influencing factors actually tell us that, to prevent and resolve implicit debt risks at
the local level, we should address them from multiple aspects, such as fiscal rule constraints,
interest rate fluctuations, and transparency [39,40].

There is also a more significant issue, which is that, in order to analyze local implicit
debt, the first step is to calculate its scale. In recent years, there have been many studies
on measuring the scale of implicit debt, with PPP or financing platform debt as the core.
PPP is a long-term cooperative relationship established between the government and
social capital in the fields of infrastructure and public services through franchising and
other means, characterized by shared benefits and risks. It achieves reasonable returns
through user payments and government payments and has a clear government guarantee
nature. Therefore, it is usually regarded as an important component of local implicit debt.
For example, Ambrose et al. (2015) [41], Bai et al. (2016) [42], and Bo et al. (2017) [43]
adopted a measurement method based on the relevant financial report data of financing
platforms; Yawovi (2023) [44] used the PPP new investment scale as a proxy indicator
for implicit debt. Overall, the statistical data of these scholars on local implicit debt
often focus on the perspective of PPP or financing platforms, which makes the results
somewhat limited because the local implicit debt is also reflected in more aspects. In order
to solve this problem, some institutions such as Yuekai Securities, Haitong Securities, and
the International Monetary Fund have calculated using multiple calibrations for some
years, but they are still relatively scattered and have not formed a systematic calculation
result. At the present, most domestic scholars mainly refer to the debt decomposition
matrix of Hana P and use the index accounting method [45], which is relatively more
comprehensive because it takes into account multiple indicators. Some scholars have
once again proposed, as suggested by Carmen and Rein (2011) [46], that the calculation
of the scale of local implicit debt needs to pay attention to the debt of the central bank,
implicit guarantees, and off-balance sheet liabilities of financial derivatives because these
are important components of local implicit debt. At the time, the way of accounting for
local implicit debt in different countries or regions should be flexible rather than adopting
fixed accounting calibrations. It can be seen that it is controversial in academic circles to
accurately find all the components to calculate local implicit debt because many components
are concealed and are difficult to observe completely. So, we need to reconsider how to
measure the scale of local implicit debt.

The use of indicator accounting to measure local implicit debt is relatively simple
and helps to analyze the internal structure of local implicit debt. However, due to the
lack of a strict definition of local implicit debt in China, there are significant differences in
the statistical approaches considered by different scholars, which also leads to significant
differences in the conclusions drawn from indicator accounting methods. Based on this,
some scholars have adjusted their thinking and adopted statistical methods or mathematical
models to conduct research on the accounting of implicit debt. Narayana (2014) [47] used
inter-generational accounting methods to design actuarial models and attempted to conduct
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research on measuring implicit local debt; Ouyang and Gao (2020) [48] designed a fiscal
revenue and expenditure gap model based on the sources of local implicit debt to solve the
problem of measuring the scale of local implicit debt. However, these estimation methods
also have some defects because both the intergenerational accounting method and the
fiscal gap model need the government department to publish ready basic debt data, which
is very difficult in China because some debt data are not well published. Therefore, it is
necessary for us to consider some new methods to measure local implicit debt, which is
also an important issue that this article needs to think about.

By combing the research results of scholars, we find that these research results hardly
analyze this problem from the perspective of the implicit debt of local government [49]
and seldom perform a case analysis [50]. In fact, China has some differences from other
countries in terms of its administrative management system and debt issuance regulations.
China is the largest developing country in the world, and it can become the second largest
country in the global economys; it has created “economic miracles” many times, which
are closely related to local government debt, especially local implicit debt. Therefore, we
focus our research perspective on China, hoping that it can provide some reference for the
economic development of other countries.

However, it is not enough to analyze the problem of local implicit debt based on
the sample of the whole of China, or to compare it with other countries [51]. It is also
necessary to further carry out research by region, as China has 31 provinces, municipali-
ties, and autonomous regions which have significant differences in geographical location,
transportation conditions, economic development, and financial levels. In addition, each
region has different reasons and scales for issuing local government debt, so we need to
conduct an analysis by region in order to better understand the sustainability of China’s
local implicit debt. Therefore, it is necessary to use data at the provincial level for the
analysis. Unfortunately, scholars have not yet calculated provincial data. Although many
people try to solve the problem of provincial data, almost all of them only use data from
urban investment bonds as a replacement or use indicator accounting methods to obtain
local implicit debt data [4,52]. The implicit debt reflected in this way is not comprehensive
enough, which makes the existing research not thorough enough. Therefore, this article
attempts to use statistical methods to solve the problem of missing provincial data, while
exploring the sustainability of local implicit debt in the current economic downturn in
order to make the research more innovative and to grasp the local implicit debt more
reasonably, so as to more accurately analyze the risks of local implicit debt and use it to
promote economic development.

The contribution of this article mainly lies in three aspects. (1) The MIMIC method
with multiple indicators and multiple causality is adopted to calculate the implicit debt data
of China’s provinces to solve the problem of incomplete published data in China, resulting
in the inability to carry out empirical research, and at the same time avoids the debate on
the theoretical connotation of debt. (2) The sustainability of local implicit debt is described
as the driving force for economic growth, and the relationship between local implicit debt
and economic growth is examined through an empirical lens. (3) The formation path of
local implicit debt in different regions is different, so this paper also explores the different
effects of local implicit debt on economic growth in different regions and combines the
threshold effect to evaluate the critical standard of the impact, which can help different
regions establish different economic growth drivers.
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3. Measurement of Local Implicit Debt Scale
3.1. Measurement Model

Since local implicit debt has a strong concealment, it is difficult for us to estimate the
scale of local implicit debt by accurately finding the specific composition factors at different
levels. Therefore, we must adopt a new perspective, and we can consider designing specific
measurement methods from the two aspects of the influencing causes and influencing
effects of the indicators because, if the indicators in these two aspects are easier to obtain, it
will help us solve the difficulty of finding the indicator data of the composition factors very
well. Fortunately, the MIMIC model is designed for this. The advantage of using the MIMIC
model is that we do not need to know exactly which elements make up local implicit debt.
Instead, we only need to identify the main reasons that may trigger local implicit debt and
analyze the possible outcomes of local implicit debt. By quantifying these reasons and
outcomes, we can calculate the size of local implicit debt using the MIMIC model. It is
also because of this feature that the MIMIC model can effectively solve the shortcomings
of direct variable acquisition difficulties, thus being widely used in the field of economic
society. Therefore, this paper adopts the MIMIC model to estimate the provincial data for
local implicit debt.

The MIMIC model contains two equations: the first is the structural equation, measur-
ing the factors that affect local implicit debt, and the second is the measurement equation,
which mainly analyzes what economic variables will be affected by local implicit debt. The
MIMIC model for measuring implicit local debt includes both structural equations and
measurement equations, designed as follows:

LID = mx1 +max2+ - + g% + ¢ (1)

y1 =MLID 401, yo = ALID+ 0o, ...... yp = ApLID 4+, )

While LID is the local implicit debt (latent variable), x is a series of explicit variables
that trigger implicit local debt, Y is a series of implicit variables caused by local implicit
debt, v and A are the parameters to be estimated, and ( is the estimated residual.

Using matrices, Equations (1) and (2) can be expressed as follows:

LID = ¢/X +¢ 3)

Y =NLID+( (4)

Substituting Equation (3) into Equation (4) yields the following:
Y=AN(VX+0)+( )

The advantage of this conversion is that Equation (5) no longer contains latent vari-
ables lacking a data basis, and the estimation of parameters oy and A can be achieved
based on explicit and implicit variables. This is also the empirical strategy of the MIMIC
model, which solves the problem of obtaining data for latent variables. Therefore, as long
as Equation (5) can be effectively identified, local implicit debt can be calculated based
on Equation (4).

3.2. Indicators and Data

Based on the features of the MIMIC model, several explicit and implicit variables need
to be set. Explicit variables mainly examine which factors may lead to the emergence of
local implicit debt, while the implicit variables mainly examine what results the rapidly
expanding local implicit debt will bring. In China, the formation of local implicit debt has
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special government and market reasons, and many influencing factors can be considered
regarding the aspects of fiscal pressure and financial system market reform. So, referring to
the research results of other scholars [53-56], this paper selects explicit variables from six
aspects, explicit debt control (C.debt), fiscal revenue and expenditure gaps (M. finan), finan-
cial innovation (F.innov), performance impulse (P.impul), fiscal competition (F.compe), and
illegal lending by commercial banks (B.illeg), to examine their impact on local implicit debt.
We select implicit variables from two aspects, relative wage gap (R.wageg) and government
financing (F.scale), to examine the impact of implicit local debt on these variables.

This paper reports the selection and data explanation of the above six explicit variables
and two explicit variables.

The theory of weak budget constraint holds that, when the government faces fiscal
deficits and expects to be bailed out externally, the budget constraint is “weakened”, and
local governments and financing platforms, without being strictly regulated, will breach the
budget boundary and form more implicit local debts. Therefore, for explicit debt control,
according to China’s debt management system, the year with relatively strict explicit debt
management is set as 1, and the year with relatively loose explicit debt management is set
as 0.

Deficit-implicit liability substitution and balance sheet effects (Easterly and David,
2002) [57] suggest that, in the face of persistent fiscal deficit debt accumulation, the govern-
ment may substitute implicit liabilities for explicit liabilities for “fiscal adjustment”, leading
to a rapid rise in local implicit debt. So, for the fiscal revenue and expenditure gap, the
calculation method is (fiscal expenditure — fiscal revenue)/fiscal revenue.

For financial innovation, Hana’s fiscal risk matrix believes that local governments
will institutionalize local implicit debt through financial innovation means such as PPP,
purchasing services, etc., which will increase the actual fiscal burden and amplify debt risks
(Hana, 1998) [45]. This article uses the ratio of the average salary of urban employees in the
financial industry to the average salary of urban employees.

The view of official term-driven debt expansion by De and Orriols (2010) [58] finds
that local officials, under short-term incentives and frequent transfers, will use all resources
to fight for political achievements in order to obtain better promotion opportunities, which
will bring greater debt risks. Therefore, for the impulse of political achievements, as local
governments mainly use the construction industry as the direct basis for performance
evaluation, the total output value of the construction industry/GDP is used as a substitute.
For fiscal competition, it is measured by the ratio of regional fiscal revenue to the average
fiscal revenue of all regions in the country.

The illegal loans of commercial banks are due to their failure to comply with banking
regulatory standards, which makes it difficult for bank credit funds to be safely and
effectively recovered. Therefore, the selected indicator is the non-performing loan ratio of
commercial banks.

The theory of public debt redistribution (Nisreen S., 2015) [59] suggests that local
implicit debt, as an extension of public debt, has its interest and repayment costs shared
through taxation and other means. Since high-income individuals are more likely to hold
relevant financial assets, local implicit debt amplifies the redistribution effect, leading to
a widening income gap. For the relative wage gap, it is measured using the (average
monetary wage index of urban unit employees — GDP index)/100.

The relevant theories of local government competition hold that local governments
generally engage in competitive behaviors, and, against the background of financial de-
centralization, local governments have a strong incentive to expand public investment
in short-term implicit debt, but they need to continuously raise funds to solve the debt
repayment pressure in the long term, while the fiscal revenue and land appreciation income
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brought on by development of the real estate market become important financing channels.
Therefore, for government financing, real estate development investment/fiscal revenue is
used as a substitute.

From the website of the National Bureau of Statistics, the website of the China Bank-
ing and Insurance Regulatory Commission, the WIND database, and the annual China
Financial Yearbook, we manually collect the data of the above indicators. The sample
scope covers 31 provinces, municipalities, and autonomous regions in China from 2006 to
2020 (excluding Hong Kong, Macao, and Taiwan).

3.3. Estimation of MIMIC Model Results

The MIMIC model requires variables to be stationary. According to ADF statistics, it
was found that almost all variables maintain a good stationarity after first-order differencing.
Therefore, the first-order differencing of each variable was used for modeling.

Firstly, we select 6 external variables and 2 non-observable variables to estimate
1 latent variable with the software Amos 7.0, so we first set the MIMIC model to 6-1-2.
However, due to the fact that the estimated coefficients of some observable variables in
some provinces are not significant, we gradually reduce the number included in the model
according to the significance of the variables and the results of the model test and finally
ensure that all the variables are significant. The numbers in columns 2-7 of Table 1 give the
estimated coefficients of the external variables in the MIMIC model for a certain province,
so we can obtain the MIMIC model for the local implicit debt in 31 provinces in China.

Table 1 presents the chi-square values and degrees of freedom of the MIMIC model
estimation results, as well as the path parameters from implicit local debt to relative wage
gap (LID — R.wageg) and government financing (LID — F.scale), and the iteration limit
of the model, so as to ensure the variables pass the significance test. In order to improve the
accuracy of variable estimation and the efficiency of model convergence estimation, this
paper adjusts the path parameters of LID — R.wageg and LID — F.scale appropriately
based on the model fitting results in different regions, as shown in columns 9 and 10 of
Table 1. At the same time, in the MIMIC model, the number of iterations is an important
parameter that affects the effectiveness of the model processing, especially in the aspect of
the smoothing processing. It is very critical to set the number of iterations when performing
smoothing processing. If the number of iterations is set too low, it may not achieve the
desired smoothing effect. On other hand, if it is set too high, it may lead to an excessive
smoothing of the model, resulting in the loss of some important feature details. In order
to improve the accuracy of chi-square values and parameter estimation, we ensure that
the iterative conditional threshold is set to a minimum of 1 x 10~ and the initial iteration
limit is set to 2000 times. When the standardized or non-standardized estimation value
model cannot be accurately identified, resulting in the iterative conditional threshold being
unable to be lowered, the iteration limit is adjusted appropriately until the estimation is
completed. The actual adjustment times are shown in the last column of Table 1.

Based on the estimation results in Table 1, it can be observed that the overall chi-
square statistic is large, and the P statistics corresponding to the RMSEA value and the
number of iterations are also large, indicating that the estimation effect of the MIMIC
model is generally satisfactory. At the same time, the majority of variables have passed the
significance test, indicating that, in most regions, the estimating scale of local implicit debt
needs to consider more explicit variables at the same time, thus verifying the rationality of
the variables included in the MIMIC model considered in this article.

https:/ /doi.org/10.3390/systems14010103


https://doi.org/10.3390/systems14010103

Systems 2026, 14, 103 8 of 23
Table 1. MIMIC accounting model for local implicit debt among 31 provinces.
AC.debt AM. finan AF.innov AP.impul AF.compe AB.illeg Chi RMSEA LID— R.wageg LID— F.scale  Iterations
Beijing —0.096 *** 0.905 *** —0.048 ** —1.935 *** —0.253 *** —0.109 *** 350.2 0.000 1 - 2000
Tianjin —0.041 * 0.259 *** —0.138 *** 0.134 *** 0.105 *** 0.022 *** 310.5 0.001 1 - 2000
Hebei —0.077 *** —0.265 *** —0.482 *** —0.682 *** 0.005 ** 308.2 0.000 1 - 2000
Shanxi 0.968 *** —0.104 *** 0.026 *** 165.9 0.003 1 - 2000
Neimenggu  —0.017 *** —0.033 *** 0.026 *** 0.128 *** —0.042 *** 0.017 *** 327.5 0.000 1 - 500
Liaoning 0.012 *#* —0.093 ** —0.038 * 0.089 *** —0.043 *** —0.006 *** 313.6 0.000 1 - 2000
Jilin —0.084 *** 0.135 *** —0.296 *** —1.846 *** 0.254 *** —0.012 *** 355.2 0.000 1 - 2000
Heilongjiang —0.052 *** 0.090 *** 0.036 *** 0.048 *** 0.169 *** —0.007 *** 318.7 0.000 1 - 2000
Shanghai —0.066 *** —0.027 *** 0.032 *** —0.010 *** —0.026 *** 330.8 0.000 1 - 2000
Jiangsu —0.064 *** 0.014 *** —0.032 *** —0.011 *** 212.5 0.000 1 - 2000
Zhejiang —0.025 *** 0.2071 *** 0.063 *** —0.648 *** —0.093 *** 0.024 *** 325.6 0.000 1 - 1000
Anhui 0.012 *** —0.103 *** —0.526 *** 1.551 *** 0.263 *** 0.019 *** 317.4 0.000 1 - 2000
Fujian —0.125 *** —0.031 *** —0.336 *** 0.692 *** 303.2 0.000 1 - 1000
Jiangxi —0.014 *** —0.020 *** —0.031 *** 0.906 *** 0.098 *** 0.0171 *** 198.6 0.000 1 - 2000
Shandong —0.013 *** 0.025 *** 0.017 *** —0.031 *** 0.018 *** —0.022 *** 346.5 0.000 1 2000
Henan 0.023 *** 0.026 *** 0.212 *** —1.012 *** —0.013 * 268.9 0.000 1 - 2000
Hubei 0.023 *** —0.101 *** 1.885 *** —0.167 *** 263.5 0.000 1 - 2000
Hunan 0.036 * 0.725 *** 0.565 *** 1.426 *** 1.185 *** 0.131 *** 337.5 0.000 - 1 2000
Guangdong 0.100 *** —0.134 *** —0.116 *** 1.102 *** —0.285 *** 0.026 *** 316.8 0.000 - 1 2000
Guangxi —0.331 *** 0.632 *** —0.571 *** —3.112 *** 4.529 *** 303.2 0.000 - 1 2000
Hainan —0.026 *** 0.187 *** 0.362 *** —2.157 *** 3.339 ** 346.7 0.000 - 1 2000
Chongging  —0.105 *** —0.421 *** —0.369 * 1.441 ** —2.052 *** —0.165 *** 300.9 0.000 - 1 2000
Sichuan 0.006 *** —0.081 *** —0.213 *** 0.442 *** 0.103 *** 285.6 0.000 - 1 2000
Guizhou —0.009 *** 4.132 *** —3.625 *** —0.105 ** 243.7 0.000 - 1 2000
Yunnan 0.120 *** 0.336 *** 0.421 *** —0.259 *** 181.2 0.000 - 1 2000
Xizang 0.130 *** —0.382 *** —0.167 *** —3.009 *** 4.576 *** 0.002 *** 275.6 0.000 - 1 2000
Shaanxi 0.017 *** 0.052 *** 0.037 *** 0.029 *** 0.020 *** 0.103 *** 246.8 0.000 1 - 2000
Gansu 0.012 *** —0.009 * 0.015 *** —0.275 ** —1.137 *** —0.025 ** 306.2 0.000 1 - 2000
Qinghai —0.026 *** —0.001 *** —0.142 *** 0.026 ** —0.231 *** 0.022 *** 342.1 0.000 1 - 2000
Ningxia —0.014 *** —0.030 *** —0.172 *** 0.265 *** —1.317 *** 322.6 0.000 1 - 2000
Xinjiang 0.009 * 0.142 ** —0.116 *** 0.329 *** 1.295 * 0.017 *** 305.7 0.000 1 - 1000

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The same below. The p-values of the chi-square statistic and RMSEA are greater than 0.1, indicating
that the overall fitting effect of the model is good.

https://doi.org/10.3390/systems14010103


https://doi.org/10.3390/systems14010103

Systems 2026, 14, 103

9o0f23

3.4. Statistical Measurement of the Growth Rate of Local Implicit Debt

Due to the use of differential variables in fitting the MIMIC model, the measurement
model in Table 1 reflects the relative influence of variables. Therefore, by substituting the
data into the model in Table 1, the growth rate of local implicit debt is shown in Appendix A.

According to Appendix A, during the sample period, there were 18 regions with an
average annual growth rate of implicit debt greater than 0, 3 regions with an average
annual growth rate of 0, and 10 regions with an average annual growth rate of negative
implicit debt. The average annual growth rate of implicit debt among regions in China
was 0.008, indicating an overall upward trend in the scale of local implicit debt. From the
perspective of the growth rate of implicit debt at the provincial level, the debt growth in
Xizang, Yunnan, and other regions is relatively fast, followed by Beijing, Hunan, and Anhui.
The average annual growth rate of local implicit debt in Guangxi is the smallest, —0.027,
indicating that the local implicit debt in Guangxi is decreasing at an average annual rate
of 2.7%, reflecting that Guangxi has a better effect in controlling the growth rate of local
implicit debt, followed by Guangdong, Jilin, and other regions. The estimation results in
Appendix A indicate that the scale of implicit debt in different regions of China shows
heterogeneous growth characteristics, and thes heterogeneous characteristics hold true in
the eastern, central, and western regions.

According to the measured data in Appendix A and according to the audit results
of government debts required by the National Audit Office in 2013, the absolute scale of
inter-provincial local implicit debts in 2006-2020 can be obtained (Figure 1).
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Figure 1. The average scale of local implicit debt in various regions of China.

This paper regards the debts and contingent government debts in the audit results
of government debts in various regions as local implicit debts; the data of the Xizang
Autonomous Region come from the national data minus the data of the other 30 regions.
From the perspective of the implicit debt scale at the inter-provincial level, the local implicit
debt of 31 provinces, municipalities, and autonomous regions in China (excluding Hong
Kong, Macao, and Taiwan) can be divided into three tiers (see Table 2): the first tier
includes provinces, municipalities, and autonomous regions whose local implicit debt
scale is one standard deviation higher than the national average, representing regions
with an abnormally high local implicit debt scale; the main reason is the strong economic
tournament pressure of local government officials. The second tier consists of regions
where local implicit debt is within plus or minus one standard deviation of the national
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average, and the implicit debt in these regions is relatively stable. The third tier refers to
regions where the local implicit debt is less than one standard deviation from the national
average, reflecting the small-scale characteristics of local implicit debt; such regions are
mainly western provinces and Beijing, where the size of local implicit debt is low because
of the imperfect financial system in the west, while Beijing is the administrative center of
China, with more stringent financial regulation.

Table 2. Hierarchical division of local implicit debt.

Tier Area

First tier Jiangsu, Hunan, Hebei, Shaanxi, Chongging

Guangdong, Shanghai, Sichuan, Shanxi, Tianjin, Shandong,
Second tier Yunnan, Guangxi, Anhui, Hubei, Henan, Guizhou, Liaoning,
Fujian, Zhejiang, Gansu, Xizang, Jilin, Heilongjiang, Jiangxi

Third tier Neimenggu, Xinjiang, Ningxia, Qinghai, Hainan, Beijing

4. Empirical Analysis
4.1. Theoretical Model

Based on the experience provided by the C-D function and the reference of existing
academic achievements [60,61], this article constructs the following model of the impact of
implicit debt on economic growth:

GDPy = &g + a1 LIDj + p; + v + &4 (6)

GDPy = ag + a1 LID; + apContralyy + y; + ve + €5 (7)

Equation (6) is a theoretical model for the independent impact of local implicit debt
on economic growth, while Equation (7) is a model for analyzing the impact of local
implicit debt on economic growth while considering control variables. GDP is an economic
growth variable, LID is implicit local debt, Contral is a series of controlled variables, y; is
individual fixed effects, v; is time effects, ¢;; is error, i is an inter-provincial variable which
represent provinces, cities, or autonomous regions, and ¢ is an annual variable.

4.2. Variables and Data

(1) Dependent variable: The existence of implicit local debt has important economic
implications, as it requires moderate borrowing to maintain social stability and maintain
the established economic growth trend, while also being appropriately controlled to reduce
systemic financial risks. Therefore, this article uses the impact of local implicit debt on
regional economic growth to determine its sustainability. In indicator design, nominal
regional GDP is used to measure the economic growth status between regions, while, in
robustness testing, the actual regional GDP obtained through GDP index adjustment is
used for analysis.

(2) Explanatory variables: The local implicit debt is based on the calculation results
obtained from Appendix A and the data published by the China National Audit Office.

(3) Control variables: To control for the influence of other factors on this study, this
article considers introducing two sets of control variables by referring to the methods
used by some scholars [62]. The first set of control variables is based on the theoretical
framework of the C-D function, with technological progress (Tech), human capital (Lab),
and investment (Invest) as control variables. Among them, technological progress selects
the number of domestic patent applications authorized. According to common practices
in academia, human capital is based on the number of students enrolled in regular higher
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education institutions. Considering the feasibility of data sources and the fact that regional
investment is mainly reflected in government actions, the investment indicator selected is
the general budget expenditure of local finance. The second set of control variables mainly
refers to the expenditure accounting method based on GDP, considering the indicators
from three aspects of consumption (Consum), investment (Invs), and net exports (Open)
as control variables. Among them, the consumption is measured by the proportion of
household consumption expenditure, the net exports is measured by the ratio of export
volume minus total import to GDP (the total export and import volume is converted using
the exchange rate of CNY to USD), and the investment indicator uses the length of long-
distance optical cable lines as a proxy indicator, because China’s economic investment in
recent years has mainly focused on transportation development.

The data for the above indicators come from the estimation results in the previous
part of this article and the annual China Statistical Yearbook. The sample data used are
relevant data from 31 provinces, municipalities, and autonomous regions in China from
2006 to 2020 (excluding Hong Kong, Macao, and Taiwan).

4.3. Descriptive

To form a basic understanding of the distribution characteristics of the relevant vari-
ables, the descriptive statistical results of the empirical research on the relevant variables in
this article are first reported, as shown in Table 3. It can be observed that the average GDP
index of the region is CNY 2005.108 billion, with a standard deviation of 1885.846, reflecting
the extreme imbalance of regional economic growth. The average value of the local implicit
debt is CNY 227.8462 billion, with minimum and maximum values of CNY 28.5761 billion
and CNY 780.3273 billion, respectively, indicating significant differences in the scale of
implicit debt among different local governments. Therefore, it is necessary to conduct
empirical research on the sustainability of the local implicit debt scale at the inter-provincial
level.

Table 3. Descriptive statistical results.

Obs Average Min Max Standard Deviation Median
GDP 465 2005.108 29.076 11,076.090 1885.846 1477.680
LID 465 227.846 28.576 780.327 13.533 204.380
Tech 465 42,180.245 68.000 709,725.000 76,214.010 15,060.000
Lab 465 79.482 2.330 249.219 51.441 71.910
Invest 465 384.573 17.454 1743.079 285.909 330.289
Consum 465 0.544 0.211 0.942 0.144 0.533
Open 465 0.288 0.008 1.721 0.346 0.136
Tran 465 2.929 0.080 12.500 1.660 3.010

4.4. Full Sample Analysis

Firstly, we performed logarithmic processing on GDP, LID, Tech, Lab, Invest, respec-
tively, represented as In GDP, In LID, In Tech, In Lab, and In Invest. Then, we conducted
the Granger causality test between variables and found that the F statistic is 2.7958 and the
corresponding p value is 0.0621 when In LID is not the cause of In GDP, while the F statistic
is only 0.0137 and the corresponding p value is 0.9864 when In GDP is not the cause of
In LID. This shows that local implicit debt is more likely to trigger rapid economic growth,
and also shows that the theoretical design of Formulas (6) and (7) is reasonable.

Based on the full sample estimation of Equations (6) and (7), the sustainability impact
of local implicit debt on economic growth was obtained using the software Stata 16, as
shown in Table 4. Model (1) in Table 4 is an economic growth model that only considers
the impact of implicit local debt, and the results of the Hausman test support the null
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hypothesis of random effects. However, after controlling for variables, the use of random
effects was significantly rejected due to the significantly lower p-values of the Hausman test
compared to 0.001. Therefore, models (2) and (3) switched to using fixed effects models.

Table 4. Full sample estimation results.

1) (2) (3)
InLID 0.287 *** 0.214 *** 0.316 **
In Tech 0.043 **
In Lab 0.239 ***
In Invest 0.668 ***
Consum 0.933 ***
Open —0.087 ***
Tran —0.003
cons 2.767 0.530 *** 0.447
Hausman fe fe fe
Province yes yes yes
year yes yes yes
N 465 465 465
R-sq 0.406 0.926 0.544

Note: **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

According to the estimation results given in Table 4, local implicit debt has a signifi-
cant positive impact on regional economic growth, indicating that China’s current local
implicit debt has a certain positive effect on promoting economic growth and is sustain-
able. In models (2) and (3), there was no significant change in the size of the estimated
coefficient of local implicit debt, indicating that there was no significant difference between
the two control variables. At the same time, considering the control variables, the R-sq
was significantly improved, indicating that controlling for other influencing factors can
significantly improve the accuracy of model estimation and enhance the robustness of the
In LID coefficient estimation.

From the results of the full sample analysis, it can be seen that local implicit debt has a
positive promoting effect on economic growth, indicating the necessity of moderate-scale
local implicit debt in China. The reason for this phenomenon still needs to be explained in
conjunction with the new budget law. In 2015, China officially introduced a new budget
law, which abolished the budget law that was originally implemented in 1994. The new
budget law has redefined the borrowing power of local governments, playing an important
role in curbing their illegal borrowing. Before the implementation of the new budget law,
local governments did not have a clear borrowing power, and the reform of the tax sharing
system and urbanization construction continued to widen the gap between local fiscal
revenue and expenditure, resulting in local governments having to open up new financing
channels outside of open, transparent, and legal channels, hoping to meet the funding
needs of economic construction. After the implementation of the new budget law, issuing
government bonds has become an important means of local financing, and the growth rate
of local implicit debt has also shown a trend of slowing down. The scale of implicit debt
is in a stage of controllable risk. But the fiscal policy of living a “tight life” determines
that local governments are still willing to take risks and innovate financing models to
alleviate the current downward pressure on the economy by maintaining a moderate scale
of implicit debt. In particular, against a backdrop where COVID-19 is still generating an
aftermath and global economic recovery is still difficult, local implicit debts have become
an important fiscal issue for China to respond to in the global economic recession. As a
result, China’s current local implicit debt exhibits certain sustainability characteristics, and
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the funds formed from it can be regarded as an important investment indicator, playing a
crucial role in economic growth.

4.5. Endogeneity

The research results of some scholars indicate that the economic growth rate can also
affect debt sustainability to some extent [63], which means that there may be endogeneity
between local implicit debt and economic growth. To alleviate potential endogeneity issues
in empirical research, this article employs two methods for adjustment. One approach is
to re-estimate using the one-order lagged term of the explanatory variable. The second
approach is to use the instrumental variable method for re-estimation. Based on the
selection requirements of instrumental variables and the estimation results in Table 1,
this paper selects the share of health expenditure in local government expenditure as an
instrumental variable, because health expenditure belongs to relatively exogenous rigid
livelihood expenditure, which is less related to the current economic fluctuation, but can
affect the fiscal revenue and expenditure and budget constraint, thus having a strong
connection with local government debt. The 25LS method is used for estimation.

Table 5 reports the results of two endogeneity testing methods. It can be observed
that, when using the one-order lagged term of the explanatory variable for re-estimation,
except for the coefficient that only includes the second set of control variables, which
is not significant, the estimated values of the In LID(—1) coefficient are still significantly
positive. The endogeneity test results of the instrumental variable considering the Hausman
test show that the F-statistic corresponding to the Wald test has passed the significance
test, so the likelihood of weak instrumental variables is relatively low. The p-values
corresponding to the Score test are all above the significance level of 0.1, indicating that
the instrumental variables have a strong exogeneity. Based on the comprehensive test
results, the selection of instrumental variables is relatively reasonable. The results of
re-estimation using instrumental variables showed that the In LID fitting coefficient was
significantly positive, indicating that there is sufficient evidence for the sustainability of
local implicit debt.

Table 5. Endogeneity test.

Endogeneity Test 1 Endogeneity Test 2
InLID 0.336 ***  0.312***  (0.416 ***
InLID(—1) 0237**  0.200**  0.255**
In Tech 0.038 ** 0.185 *** 0.098 **
In Lab 0.307 *** 0.166 *** 0.127 ***
In Invest 0.557 *** 0.403 *** 0.201 ***
Consum 0.668 *** 0.253 *** 0.323 ***
Open —0.042 —0.036 —0.050
Tran 0.001 0.002 0.002
cons 2930 ***  0.733*** 2572 *** 1.896 *** 0.578 ** 2.003 ***
Hausman fe fe fe fe fe fe
Province yes yes yes yes yes yes
year yes yes yes yes yes yes
N 434 434 434 465 465 465
Wald F 6.356 10.356 **  13.257 ***
P(Score) 0.582 0.333 0.479
R-sq 0.366 0.923 0.503 0.310 0.802 0.811

Note: **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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4.6. Robustness

This article conducts robustness tests on the sustainability of local implicit debt from
three aspects. Robustness test 1: This uses the real economic growth obtained by flatten-
ing the GDP index instead of nominal economic growth, and then re-empirical analysis.
Robustness test 2: Considering the historical nature of China’s debt management practice,
this paper takes the 2015-2020 period after the promulgation of the new budget law as a
sample for re-analysis. Robustness test 3: We simultaneously consider the first two sets of
control variables. The robustness test results obtained are shown in Table 6.

Table 6. Robustness tests.

Robustness Test 1 Robustness Test 2 Robustness Test 3
InLID 0.266 *** 0.206 *** 0.293 *** 1.222 *** 0.914 *** 1.014 *** 0.750 **
In Tech 0.046 *** —0.013 —0.034
In Lab 0.240 *** 0.148 0.251 **
In Invest 0.599 *** 0.841 *** 0.750 ***
Consum 0.880 *** 0.049 —0.145
Open 0.078 *** —0.561 *** —0.509 ***
Tran —0.002 0.011 ** 0.007 *
cons 2.784 *** 0.691 *** 2.322 *** 0.253 —2.032 *** 0.975 * —1.077 **
Hausman fe fe fe fe fe fe fe
Province yes yes yes yes yes yes yes
year yes yes yes yes yes yes yes
N 465 465 465 186 186 186 465
R-sq 0.401 0.917 0.537 0.432 0.740 0.225 0.596

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

The results of robustness test 1 show that local implicit debt can not only pull up
the nominal economic growth but also stimulate real economic growth; the results of
robustness test 2 show that the stimulus effect of local implicit debt on economic growth is
stronger after the implementation of the new budget law, and the sustainability of local
implicit debt is improved; the coefficients of local implicit debt in robustness test 3 are also
significantly positive, indicating that the sustainability of local implicit debt can still be
guaranteed by controlling more variables.

By comparing the results of Table 6 with the benchmark regression results in Table 4,
it was found that the coefficient of the local implicit debt variable remained significantly
positive, except for some changes in numerical magnitude, which supports the results of
this study.

5. Discussion
5.1. Different Regions

To further verify the sustainability characteristics of local implicit debt, this article
analyzes the regional differences in the sustainability of local implicit debt from a zoning
perspective. According to the traditional geographical division method, the whole sample
is divided into the east, central, and west regions, respectively, to test the relationship
between economic growth and the sustainability of local implicit debt. The results are
shown in Table 7.

The results of the regional regression show that, except for the eastern and central re-
gions, which are not significant after considering different control variables, the coefficients
for local implicit debt on economic growth are all significant and positive, which supports
the conclusion of the sustainability of implicit debt in the previous empirical analysis. After
considering the first group of control variables, the coefficient of local implicit debt in
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the eastern region was not significant, and, after considering the second group of control
variables, the coefficient of local implicit debt in the central region was not significant. This
may be related to the scale of local implicit debt in these two regions. The calculations
show that the logarithmic mean of implicit local debt in the eastern and central regions
is 3.586 and 3.529, which are very close to each other. The average implicit debt in the
western region after taking the logarithm is as high as 3.968, and its estimated coefficient is
significant in both control variable results.

Table 7. Partition estimation results.

Eastern Central Western

InLID 0.378 ** 0.128 0.499 ** 1.351 *** 0.608 *** 1.276 0.167 ***  (0.159 ***  (.275 ***

In Tech —0.036 0.012 0.023
In Lab —0.324 *** 0.396 *** 0.346 ***

In Invest 0.844 *** 1.014 *** 0.620 ***

Consum 0.431** 0.321 1.582 ***
Open —0.154 *** 0.006 0.286 ***
Tran 0.023 —0.037 * 0.001
cons 2.725 *** 1.696 *** 2.158 *** —0.644 —1.986** —0.440 2.847** 0.661** —0.008 **

Hausman Fe Fe Fe Fe Fe Fe Fe Fe Fe

Province Yes Yes Yes Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 165 165 165 120 120 120 180 180 180
R-sq 0.585 0.738 0.658 0.562 0.927 0.546 0.347 0.930 0.585

Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Among the three major regions, the eastern and central regions have a relatively
stronger economic growth momentum, but the scale of local implicit debt in the western
region is relatively larger. Such findings further show a regional heterogeneity, which is
also similar to the findings of Xiao (2025) [53] et al. The regression results in Table 6 also
show that the western part of China has been helped by local implicit debt in terms of
economic development. The industry in China’s eastern and central regions is relatively
more abundant, and the economic growth momentum is also stronger, but it still cannot
be separated from the support of local implicit debt because the total population in the
eastern and central regions is relatively larger and the frequency of population mobility
is also faster, which will force the eastern and central regions to set up more hospitals
and also build more houses, roads, and bridges, while creating more jobs to reduce the
unemployment rate so as to meet the better life needs and economic growth path. On the
contrary, the western region is an area of net population outflow, and it is also an area
where technological innovation is worse [61]. According to the C-D function, if the western
region wants to achieve economic growth, it can only consider capital input more, and
local government debt can play a role in this regard. In addition, the western region has
received policy help from China, and the threshold of financial subsidies and financial
supervision is relatively lower, which makes the western region have more space to form
local implicit debt, which has also become an important driving force for economic growth
in the western region.

Another potential reason for this conclusion may be the non-linear characteristics of the
sustainability of local implicit debt; that is, the impact of different scales of local implicit debt
on regional economic growth varies. In fact, under the constraints of regulations such as
the new budget law, it has been found that the current statistical standards not only include
the debts that the government is responsible for repaying and the government’s contingent
debts as stipulated by the relevant laws and contracts, but also the debts indirectly raised
to avoid higher-level supervision. Therefore, the scale of implicit borrowing by local
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governments is primarily to maintain social stability and become an important source
of financial resources for maintaining stable economic operation. On the other hand,
efforts should be made to improve the competitiveness of economic growth, which has
become an inevitable condition for local government performance comparisons and official
promotions. From this, it can be seen that, although the relationship between local implicit
debt and economic growth is different from that between local government debt (mainly
explicit debt) and economic growth, there is a high possibility of a non-linear relationship
because local implicit debt may have difficulty stimulating economic growth on the small-
scale stage, but it is highly likely to form an effective driving force for economic growth
after gathering a certain scale [40]. The research dynamics of scholars can support the
estimation results in Table 7.

5.2. Threshold Model

Although our findings show that local implicit debt is sustainable, there is still debate
in the academic community about whether this thrust will continue indefinitely. Some
scholars have pointed out that, under the premise of controlling for other variables, the
driving effect of economic growth only exists at a certain debt ratio stage. After this stage,
the effect of local implicit debt on economic growth will converge, which may not be
significant or may have a limiting effect [64—66]. Some scholars have also found through
research that the sustainability of local government debt (including explicit and implicit
debt) is still strong at present [67]. To further verify the existence and nature of non-
linear effects, this article will conduct a segmented analysis of the sustainability of local
implicit debt.

Now, let us discuss what the threshold for maintaining the sustainability of local
implicit debt is. That is, where is the critical point at which local implicit debt significantly
stimulates economic growth? To address this issue, this article further conducts empirical
analysis through a threshold model:

GDP;; = Bo + B1LIDj x 1(qit < 7y) + B2LIDj x (qit > ) + €it (8)

In Equation (8), I(-) is the indicator function, the g;; in the bracket is the threshold
variable, v is the threshold value, and the other meanings of the symbols are the same
as before.

Figures 2 and 3, respectively, detect whether there is a threshold in scenarios where
only the first set of control variables is included and where both sets of control variables are
included. After a further 5000 bootstrap tests, it was found that the p-values corresponding
to LM statistics without threshold values in both scenarios were 0. This proves that both
models containing only the first set of control variables and those containing both sets
of control variables have a threshold value, and the corresponding threshold values are
very close, both being 3.093. This is the critical point for whether local implicit debt has an
impact on economic growth.

Table 8 reports the estimated threshold results for local implicit debt sustainability
testing. From the estimation results of the fitting coefficient, it can be seen that, when the
threshold value is less than 3.093, the fitting coefficient of In LID is negative, indicating
that lower levels of implicit debt may suppress economic growth. But, when the threshold
value is higher than 3.093, the fitting coefficient of In LID is positive. Due to the fact that
the logarithm of the variable of local implicit debt has been taken from empirical research,
the threshold size for the economic impact of local implicit debt is CNY 123.88 billion, as
determined by calculating the inverse function. This is an average, indicating that, from
the perspective of the average impact results, the scale of local implicit debt exceeding
CNY 123.88 billion can have a significant stimulating effect on regional economic growth.
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Figure 2. A set of control variables.
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Figure 3. Mixed control variables.

Table 8. Threshold estimation results.

Q< 3.093 Q > 3.093

InLID —0.156 (0.070)  —0.102 (0.069) 0.103 (0.033) 0.169 (0.035)

In Tech —0.123 (0.015)  —0.160 (0.016) 0.220 (0.031) 0.267 (0.032)

In Lab 0.653 (0.103) 0.508 (0.102) 0.533 (0.026) 0.541 (0.027)

In Invest 0.596 (0.042) 0.615 (0.043) 0.435 (0.081) 0.536 (0.089)
Consum 0.721 (0.068) —0.157 (0.035)

Open 0.130 (0.052) 0.226 (0.031)

Tran 0.183 (0.022) 0.125 (0.036)
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Table 8. Cont.
Q <3.093 Q > 3.093
cons 2.031 (0.086) 1.764 (0.163) 1.283 (0.111) 0.969 (0.027)
N 120 120 345 345
R-sq 0.963 0.979 0.952 0.966

Note: The values in parentheses are robust standard errors.

The threshold regression results showing only one threshold, combined with the
estimated coefficients of In LID, indicate that China’s local implicit debt has not yet reached
the turning point of suppressing economic growth, and local implicit debt still maintains a
good sustainability in the long run.

6. Conclusions, Implications, and Limitations
6.1. Conclusions

This article focuses on local implicit debt as the research object. Based on the review of
research results on how to measure local implicit debt, it proposes to identify local implicit
debt by designing explicit variables and implicit variables using the MIMIC model and
comprehensively analyze its sustainability. Finally, three research conclusions are drawn:
(1) Local implicit debt has shown an overall upward trend and conforms to the normal
distribution among regions in the country, but intense economic tournament pressure on
local government officials can lead to a rise in the scale of local implicit debt, while the
imperfect financial system of more stringent financial regulation may reduce the scale
of implicit debt. (2) Local implicit debt has a positive contribution to economic growth,
indicating that local implicit debt is sustainable, and the stimulus effect of local implicit
debt on economic growth is stronger after the implementation of the new budget law,
which also means that China should maintain a moderate level of local implicit debt.
(3) The sustainability of local implicit debt shows a heterogeneity among regions, in which
the western region is the most sustainable, while the eastern and central regions are not
significant. (4) Local implicit debt exerts a negative impact on economic growth at a low
threshold, but is stronger at a high threshold, so keeping the moderate scale of local implicit
debt can improve its sustainability and is also helpful to ease the local government’s fiscal
pressure and promote China’s economic recovery.

6.2. Implications

Based on the above conclusions, this article summarizes the following three implications:

Firstly, it is necessary to continue to maintain a moderate scale of local implicit debt to
support China’s economic growth under a complex background. Therefore, it is necessary
to have an objective understanding of the positive effects of local implicit debt on economic
growth, moderately relax the supervision of local government implicit debt, end local
governments with limited debt power, and avoid too strict of a supervision leading to a
significant decrease in the scale of local implicit debt.

Secondly;, it is necessary to improve the sustainability of local implicit debt in the
eastern and central regions. We need to strengthen the importance of economic construction,
encourage all local governments to continuously find the direction of economic growth,
especially to strive to improve the speed of economic growth in the central region, and
provide power for the sustainability of local implicit debt. It is also necessary to actively
explore new fiscal financing models in the eastern central regions and improve the driving
effect of local implicit debt in the eastern and central regions on economic growth.

Thirdly, it is necessary to strengthen the research on debt and risk prevention and be
alert to the “Minsky” moment. Therefore, on the one hand, it is necessary to determine
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regulatory measures according to the economic development conditions of different regions,
closely monitor the scale and growth rate of local implicit debt, and prevent the excessive
growth of debt from increasing the financial pressure of local governments. On the other
hand, it is necessary to explore new debt resolution plans, assess the probability of local
implicit debt becoming explicit, and find and block the cross-regional transmission path of
local implicit debt risk and systemic financial risks.

6.3. Limitations

Some limitations of this study are worth mentioning here. Firstly, this article uses
the MIMIC model, which has powerful functions but also has limitations. For example,
although the MIMIC model provides estimates of the relationship between explicit variables
and observed variables, the interpretation and verification of these relationships may be
challenging. In particular, when there are multiple explicit variables in the model, it may be
relatively difficult to determine the actual significance and impact of each explicit variable.
It is also necessary to strengthen the overall fitness test of the model. Secondly, in terms of
the consideration of the variables, the perspective can be broadened. For example, policy
variables such as intergovernmental transfers, local tax autonomy, and administrative
constraints, etc., may also be considered in control variables. Thirdly, this article carries
out an empirical analysis at the provincial level, but there are also great differences among
different prefecture-level cities within the same province. Therefore, in the next step,
we can consider expanding the sample to the prefecture level and city level for analysis.
Fourth, both benchmark regression and the threshold model find that local implicit debt
has sustainable effects on stimulating economic growth, but the specific channels need
to be further clarified, and the theoretical mechanism of local implicit debt (distinct from
explicit debt) driving economic growth should be further investigated.
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Appendix A
Table 1. The growth rate and average annual growth rate of implicit debt among provinces from 2007 to 2020.

Area 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Average
Beijing 0.025 0.023 0.051 0.003 0.053 0.100 0.026 —-0.058  —0.033 0.131 —0.011 0.100 0.023 0.036 0.034
Tianjin —-0.015 —-0.105 0.021 —0.03 0.029 0.004 0.001 0.034 0.015 0.045 0.028 —0.03 0.002 0.010 0.001
Hebei 0.010 -0.032 -0.023 —-0.027 —-0.018 —0.039 0.017 0.012 0.033 0.011 —0.021 —0.002 0.031 —-0.012  —0.004
Shanxi 0.030 —-0.056  0.069 —-0.028 —0.033  0.006 0.025 0.014 0.006 0.043 —0.045 0.032 0.014 0.002 0.006

Neimenggu 0.001 —-0.049 -0.014  0.000 0.015 0.000 0.004 0.007 —0.011 -0.003 —-0.002  —0.002 0.009 0.003 —0.003
Liaoning 0.004 0.052 —0.001 0.01 —0.007  0.001 0.000 0.003 —0.005 0.005 —0.002  —0.005 0.005 —0.007 0.004
Jilin —-0.027 —-0.022  0.014 —0.024  0.025 -0.025 —-0.008 —-0.024 —0.007 0.022 0.042 -0.083  —0.015 0.001 —0.009
Heilongjiang  —0.001 0.018 0.027 0.002 0.016 -0.007 —-0.017 —-0.015 0.026 0.013 0.005 -0.017 0.06 0.012 0.009
Shanghai 0.001 0.000 —0.003  0.003 0.002 0.002 0.000 0.004 —0.003 0.003 —-0.003  —-0.002 —-0.004 —0.001 0.000
Jiangsu 0.003 0.004 —-0.004  0.003 0.003 0.001 0.000 0.000 —0.005 0.003 0.000 —0.001 0.011 0.085 0.007
Zhejiang —0.005  0.005 —-0.002 —-0.006  0.011 —0.024 —0.02 —0.023 0.000 —-0.014  —0.024 0.007 0.085 0.013 0.000
Anhui 0.032 —-0.020 —-0.003 —0.002  0.023 0.045 0.018 —0.021 0.013 0.055 0.039 0.014 0.101 0.068 0.026
Fujian —-0.004 —-0.028 —0.031 —0.006  0.001 0.005 0.023 0.008 —-0.034  —-0.006  —0.004 0.017 0.002 0.004 —0.004
Jiangxi —0.004 —0.009 0.021 0.015 0.007 0.05 0.021 0.032 0.017 —0.003 0.029 —0.001 0.035 0.013 0.016
Shandong 0.000 0.003 0.004 0.001 0.000 0.001 0.000 -0.002 —-0.002 —0.001 —0.001 0.000 —0.003 0.003 0.000
Henan —-0.017  0.025 -0.015 —-0.012 —0.031 0.025 0.009 —0.013 0.04 0.06 —-0.002  —0.007 0.032 0.013 0.008
Hubei 0.024 0.038 0.037 0.026 —0.01 0.06 0.042 0.043 0.000 0.01 0.025 —-0.032  —0.004 0.031 0.021
Hunan —-0.013  0.015 0.233 —0.027  0.008 0.023 0.116 —0.05 0.094 0.03 0.042 —0.045 —-0.003  —0.011 0.029
Guangdong —0.112 —0.052 0.01 0.012 —0.052 0.05 —0.021 —0.006 0.045 -0.012 -0.038 —-0.024 —-0.004 —-0.003 —0.005
Guangxi -0.114 -0.188  0.133 —-0.105  0.084 0.086 -0179  -0.028 —0.091 0.101 -0.079  —-0.024 0.012 0.011 -0.027
Hainan 0.024 0.025 0.126 0.042 -0.074  —0.002 0.03 0.125 —0.034 0.006 0.051 0.033 0.002 —0.03 0.023
Chongging 0.153 0.09 0.008 —-0.083 —0.155  0.004 0.267 0.014 -0.211 —0.011 0.024 0.013 0.009 0.038 0.011
Sichuan 0.042 -0.006 —0.013  0.017 —0.006  0.006 0.012 —0.001 0.019 —0.013 0.01 0.02 0.032 0.019 0.010
Guizhou —-0.017 0.19 0.106 -0.006 —0.143 -0.195 —0.018 —0.056 0.009 0.093 0.068 0.072 0.014 0.006 0.009
Yunnan 0.064 0.103 0.271 —-0.076 —0.009  0.024 —0.08 0.047 0.047 0.048 0.111 —0.007 0.02 0.072 0.045
Xizang 0.082 -0201 -0.203 -—-0.099 0.185 0.573 0.072 0.235 0.02 0.047 0.093 0.086 -0.015  —-0.001 0.062
Shan’xi 0.001 —-0.023  0.004 —-0.012 —-0.005 —0.011 0.012 —0.003 0.007 —-0.008  —-0.004 —0.011 0.004 0.013 —0.003
Gansu -0.021 —-0.025  0.001 0.006 -0.014 —-0.025 —0.027 0.000 0.011 —0.005 0.014 0.007 0.01 0.021 —0.003
Qinghai 0.000 —0.032  0.002 -0.012 —-0.008  0.002 0.005 —0.005 —0.01 —0.004 0.006 0.013 0.002 0.003 —0.003
Ningxia —0.002 —0.009 0.013 —0.007 —0.009 —0.007 0.005 0.000 —0.009 —0.001 0.000 0.018 0.006 —0.015 —0.001
Xinjiang —0.056 —0.011 0.092 -0.02 -0.025 -0.015 -0.022 —-0.015 0.052 0.048 —0.001 —0.006 0.007 0.003 0.002
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