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Abstract: Local governments around mainland China initiated over 14,000 public–private partnership
(PPP) projects with a total investment of 18 billion RMB in recent years, but nearly half have been
withdrawn since the end of 2017, which raised wide concerns about whether PPP can contribute to
the sustainable infrastructure development in urban China. In this study, we empirically investigated
major factors affecting local governments’ PPP adoption, especially factors that led local governments
to initiate inappropriate PPP projects. Based on a unique panel dataset of 286 Chinese cities between
2014 and 2017, the empirical findings suggested that local governments’ financial pressure was the
most important factor and cities with higher off-budgetary debts or lower budgetary deficits tended
to initiate more PPP projects. PPP projects initiated under off-budgetary burdens were more likely to
be inappropriate and subsequently withdrawn. Based on the empirical results, we provide policy
suggestions to promote sustainable PPP developments in China.

Keywords: public–private partnership (PPP); PPP adoption; local governments; financial
pressure; China

1. Introduction

A public–private partnership (PPP) refers to an arrangement between public and private sectors
to share both risks and benefits in planning, financing, constructing, and operating public projects [1].
PPP is widely adopted around the world as a long-term cooperation between public and private
sectors in infrastructure investment and public service delivery [2]. Local governments in mainland
China, in particular, have been extremely enthusiastic in initiating PPP projects since 2014 under the
promotion of the central government [3,4]. According to the statistics published by the Ministry of
Finance of China, local governments around China initiated over 14,000 PPP projects between 2014
and 2017, which substantially outpaced not only the total number of PPP projects initiated in the rest
of the world during the same period, but also the aggregated number of PPP projects in China in the
previous three decades.

This unprecedented increase within a short period naturally led to the question as to whether PPP
had been over-adopted or even abused and whether it was helpful for the sustainable infrastructure
development in urban China [5]. Although PPP, in general, is perceived to be more efficient than most
traditional infrastructure procurement processes [6], literature points out that not all infrastructure
projects are suitable for PPP [7,8]. In particular, due to high pre-contract negotiation costs and high
financing costs for the private sector, many studies suggested that private participation in infrastructure
may also increase the cost of delivery of public services and PPP is only suitable for projects with a
clear output, large market demand, and certain profitability [9–11]. Therefore, the local governments
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should fully pre-evaluate the appropriateness before initiating a PPP project. In the Chinese context,
many projects initiated by local governments were proven unsuitable for PPP. Notably, after the
Chinese central government issued a stricter regulation policy at the end of 2017, the local governments
withdrew over 40% of the 14,000 PPP projects, which not only substantially wasted social resources,
but also undermined local governments’ credibility as a reliable partner.

In this study, we constructed a unique panel dataset on the volume and types of PPP projects
initiated by all 286 cities in China between 2014 and 2017. Based on this dataset, we empirically
investigated the effect of major factors on local governments’ PPP adoption. We used the withdrawn
project data to investigate which factors led to the initiation of inappropriate PPP projects by local
governments. Most of the literature focuses on how microlevel factors, such as contract design, affect
the performance of PPP projects [12,13], while only a small number of empirical studies investigate
the impact of macrolevel factors on PPP development, especially whether local governments choose
to adopt PPP in local infrastructure development. To the best of our knowledge, we provide one of
the first empirical insights into local governments’ PPP adoption. Considering the key role of local
governments in PPP development, the results and associated policy suggestions can contribute to the
sustainable development of PPP in both China and other emerging economies.

2. PPP Development in China

The development of PPP in China can be traced back to more than 30 years. With the change in
China’s macro-economic environment, PPP has undergone several phases. Cheng et al. [3] divided the
PPP development process into four phases: exploration (1984–2002), stable expansion (2003–2008),
development with fluctuations (2009–2013), and new boom (2014–present). Since 2014, China’s central
government has issued a large number of regulations to promote the application of PPP and to
standardize the implementation of PPP projects. According to these regulations, PPP is applicable
to infrastructure and public service projects with a large investment scale, long-term stable demand,
flexible price adjustment mechanism, and high degree of marketization.

Furthermore, any project must pass the value-for-money (VFM) evaluation and fiscal affordability
assessment before initiated as a PPP project by the local government. VFM analyzes whether the cost
of infrastructure and public service projects provided by the PPP mode is lower than that provided by
the traditional mode, which is widely used as a principle for the adoption of PPP projects [14,15]. Fiscal
affordability assessment is a method used to judge whether local governments have sufficient financial
budgetary resources to implement PPP projects. According to the relevant regulations of China’s
central government on fiscal affordability assessment, local governments must complete life-cycle
budgetary expenditure responsibility calculations for each PPP project initiated and summarize
budgetary expenditure of all PPP projects implemented and planned to be implemented in that year.
The central government regulates that the budgetary expenditure of all PPP projects cannot exceed
10% of the general public budget expenditure. Fiscal affordability assessment can effectively prevent
and control financial risks and help achieve the sustainable development of PPP projects.

Currently in China, the whole life of a typical PPP project mainly includes four stages, namely,
initiation, bidding, implementation, and transfer. A PPP project can enter into the implementation stage
only when the private partner is selected through the bidding process. During the implementation
process, which might last for up to 30 years, the funding structure is crucial to the PPP project’s
performance. Since local governments are responsible for infrastructure delivery in China, China’s
central government has no obligation to directly fund PPP projects. Therefore, the main funding
sources of PPP projects are from local governments and the private partners, while the investment share
typically depends on the payment mechanism. According to the data by the Ministry of Finance (MOF)
of China, 35.4% of the PPP projects in China were mainly funded by local governments, 32.1% were
mainly funded by the private sectors, with the rest 32.5% jointly funded by both the local governments
and private partners under the so-called “viability gap funding” mechanism.
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To standardize the operation process of PPP and improve the transparency of the whole life of PPP
project, MOF developed the National PPP Integrated Information Platform and stipulated that PPP
projects not included in this information platform (i.e., database) cannot receive financial budgetary
support (MOF (2015) No. 166), which is the main source of most PPP projects’ income. The above
stipulation ensures all PPP projects initiated by local governments are included in the database. The
total investment in PPP projects in the database reflects the willingness of local governments to adopt
PPP. From 2014 to 2017, 14,016 PPP projects with a total investment of nearly 18 billion RMB were
initiated. In terms of geographic distribution, the PPP projects have been substantially dispersed
geographically, but the spatial imbalance in PPP projects is still severe. As shown in Figure 1, the
investments in PPP projects are imbalanced in space and show no obvious correlation between local
governments’ willingness to adopt PPP and the local economic development level. Referring to the
income inequality indicator, we plotted the Lorenz curves of cumulative investment in PPP projects by
city to reveal the imbalance in PPP adoption (Figure 2). The straight line in the figure shows that the
number of PPP projects initiated by each city is the same, and the closer the diagonal line, the stronger
the balance. The imbalance has been alleviated since 2014, but remained at a high level until 2017.
As of the end of 2017, 20% of the cities invested almost 50% of the total in PPP projects.
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With the rapid development of PPP, many local governments rely excessively on PPP for
infrastructure development, resulting in the abuse of PPP. PPP is not suitable for every kind of
infrastructure construction project, such as those with a small investment, vague output, or insufficient
market demand [9]; however, many projects unsuitable for PPP were initiated by local governments.
The abuse of PPP application may increase the financial risk of local governments, and thus undermine
the efficiency of infrastructure investment. Therefore, the Ministry of Finance issued the Notice on
Regulating the Operation of the Management Database of the PPP Integrated Information Platform
(MOF (2017) No. 92) at the end of 2017, which is considered the strictest regulation on PPP development.
In accordance with the requirements of this regulation, local governments should review the PPP
projects and withdraw inappropriate projects, including: (i) projects without strict economic feasibility
evaluation according to the regulations (MOF (2014) No. 113), (ii) projects that neither belong to public
service projects nor include operation process, and (iii) other situations that are unsuitable for the PPP
mode. In the same regulation, the Ministry of Finance also explicitly urged the local governments
to carefully review each previously initiated PPP project and withdraw all of the inappropriate PPP
projects. We matched all the PPP projects included in the database at the end of 2017 with those at the
end of August 2018 and found that 5943 projects had been withdrawn, accounting for 43.5% of all
projects initiated by local governments at the end of 2017. Figure 3 depicts the spatial distribution of
the investment in withdrawn PPP projects. The scale of withdrawn PPP projects reflects the scale of
the inappropriate PPP projects initiated by local governments. This provided a valuable opportunity
to directly investigate why local governments initiate inappropriate PPP projects.
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3. Theoretical Analysis and Hypothesis

3.1. Theoretical Analysis

Some studies have examined the key factors that influence PPP development from the
macro-economic perspective [6]. Yehoue et al. [16] found that countries with heavy debt burdens,
a large market size, or a high institutional quality tend to encourage PPP development. Albalate
et al. [17] found that private sector is more willing to participate in PPP in the regions with higher
possibility of recovering investment costs. Girth [18] concluded that cities with a higher level of
political–administrative autonomy and greater economic stability are more likely to adopt PPP. Wang
and Zhao [19] identified traffic demand, fiscal pressure, and PPP legislation as the main drivers of PPP
adoption in highway tolling projects. Tan and Zhao [5] reviewed the development of PPP in China and
indicated that PPP plays an important role in delivering infrastructure and reducing financial pressure.

Among the studies investigating different factors influencing PPP development, only Yang et
al. [20] developed a generic framework to explain the adoption of PPP. The framework is composed of
three aspects: the market, the government, and the operating environment. We further developed the
framework of Yang et al. [20] and propose an empirical analysis framework to explore the determinants
of local governments’ PPP adoption. The market factor indicates the profitability in undertaking PPP
projects. The gap between infrastructure demand and supply affects the amount of PPP project usage,
and further affects the return level of the private sector partner in PPP projects. The government factor
refers to the credibility or capacity of the government. For PPP projects, the credibility or capacity
of the government mainly refers to the government’s ability to pay and the corresponding default
risk, which is mainly affected by the government’s financial pressure. The operating environment is
mainly the institutional environment [21]. Thus, we propose that the factors influencing government
PPP adoption can be divided into three categories: infrastructure shortage, financial pressure, and
institutional environment.

3.2. Hypotheses

Firstly, since 1978, China’s urbanization rate has been rising rapidly by nearly one percentage
point per year, which brings a huge infrastructure demand [22]. Infrastructure investment in China has
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even become a major driver of economic growth [23]. Governments, however, struggle to deliver the
infrastructure by themselves to meet infrastructure demand [8]. The participation of private sectors can
improve the efficiency and effectiveness of public service delivery and achieve the goal of sustainable
development [24,25]. Thus, we have:

Hypothesis 1 (H1). Local governments with larger infrastructure shortages are more likely to initiate more
PPP projects.

Secondly, financial pressure is an important factor influencing government innovation in
infrastructure delivery [26]. Since PPP is an innovative tool for infrastructure investment and
financing, the influence of financial pressure is reflected mainly in two aspects: (i) PPP can smooth
financial expenditure and provide an off-balance-sheet financing option to the governments [27], which
would reduce local governments’ financial pressure; and (ii) Glasser [28] found that countries with lesser
financial resources are more inclined to encourage private sectors to participate in public investment.
In response to the 2008 global financial crisis, China’s central government started to implement the
4 trillion RMB stimulus plan. As a result, local governments’ debt rose steeply, accounting for 22%
of gross domestic product (GDP) in 2013, which had only been 5.8% in 2006 [29]. To control the risk
of local governments’ debt, China’s central government proposed that the private sector should be
allowed to participate in infrastructure investment and public services delivery at the end of 2013.
Thus, we have:

Hypothesis 2 (H2). Local governments with higher financial pressure tend to have stronger incentives to adopt
PPP mode.

Thirdly, some researchers implied that the institutional environment is one of the major
determinants of PPP development [30–32]. A PPP, as a long-term infrastructure contract involving
many actors, faces considerable uncertainty in the implementation process [33]. Brewer and Hayllar [34]
implied that good partnerships between the public and private are easy to build and sustain in a sound
institutional environment. Sanghi et al. [35] concluded that regions with a higher level of management
by the governments are more likely to promote PPP development. China’s legal and institutional
environment is still relatively unstable. For example, as the leader of the local government, local chiefs
have been rotated at high frequency, which might increase political risks [36]. Thus, we have:

Hypothesis 3 (H3). Local governments with better institutional environment tend to initiate more PPP projects.

4. Data and Method

4.1. Data and Variables

We manually collected information about all the PPP projects included in the National PPP
Integrated Information Platform (i.e., database) developed by the Ministry of Finance. As the most
important data in the empirical analysis, the data structure of the dependent variables was a panel
dataset, which was constructed on the investment of PPP projects initiated by 286 cities in China
between 2014 and 2017. The total sample size of this panel dataset was 1144, which equaled 286 cities
multiplied by 4 years (from 2014 to 2017).

The key dependent variable, the scale of local governments’ PPP adoption (INVEST_PPP), was
measured by the total investment volume in all PPP projects initiated by the local governments in the
city-year, normalized by the permanent urban population at the end of the year. In addition to the
total volume of all PPP projects, we also grouped the projects from two perspectives. Firstly, from
the perspective of economic and social impacts, PPP projects were divided into two major categories:
economic infrastructure (INVEST_ECO) and social infrastructure (INVEST_SOC) [37–39]. Economic
infrastructure, including energy, technology, and transportation, aims to promote short-term economic
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growth; social infrastructure, including education, medical care, environmental hygiene, and social
security, aims to improve the overall welfare of the society. Secondly, according to whether the projects
were withdrawn or not after the Ministry of Finance issued the strict regulation in 2017, all the PPP
projects in the sample were divided into two categories: PPP projects withdrawn by its initiators
(WITHDRAW) and PPP projects not withdrawn by its initiators by the end of 2018 (NWITHDRAW).
The withdrawn projects were then further divided into economic infrastructure (WITHDRAW_ECO)
and social infrastructure (WITHDRAW_SOC).

As mentioned in the theoretical analysis, we mainly focused on three categories of variables as
explanatories. Firstly, infrastructure shortage refers to the gap between the aggregate demand and
the stock supply of infrastructure. The aggregate demand for infrastructure was measured by per
capita GDP (GDPPC) and the growth rate of annual per capita GDP (D_GDPPC) [16]. Per capita
GDP reflects the level of economic development. A higher level of economic development means
a higher infrastructure demand. The growth rate of annual per capita GDP reflects the potential
for economic growth. The greater the potential for economic growth, the greater the growth of the
demand for infrastructure. Although no direct indicator exists for infrastructure stock, cities with
higher infrastructure stock level have higher maintenance costs. Therefore, the infrastructure supply
was measured by the ratio of the fiscal expenditure for maintenance and management of public service
to GDP (INFRA_STOCK). We expected that cities with a higher demand for infrastructure or lower
infrastructure stock would initiate more PPP projects.

The financial pressure can be decomposed into three indicators according to the different
sources of financial revenues. In China, the three main sources of local government revenue for
infrastructure investment are budgetary fiscal revenue, land-grant premiums, and funds borrowed
through local governments’ financing vehicles (LGFVs) [40,41]. Due to the different regulations from
the central government for each revenue source, different types of financial pressure have different
impacts on PPP adoption. Firstly, budgetary fiscal revenue is strictly supervised by the central
government [42]. As mentioned in Section 2, when initiating PPP projects, local governments should
abide by the fiscal affordability assessment requirement. In the empirical analysis, budgetary fiscal
deficit (BUDGET_DEFICIT) was adopted to reflect the influence of budgetary fiscal revenue. Budgetary
fiscal deficit (BUDGET_DEFICIT) is the gap between fiscal revenue and fiscal expenditure divided by
fiscal expenditure. We expected that cities with a higher budgetary fiscal deficit would initiate fewer
PPP projects. Secondly, land-grant premiums have become one of the major local governments’ revenue
sources to finance infrastructure investment [43,44]. We adopted the ratio between land-grant premiums
and fiscal revenue (LAND_REVENUE) as the proxy, with the assumption that local governments would
rely less on PPP if they have a higher revenue from the land market. Finally, LGFVs are established
for the explicit purpose of borrowing and spending on behalf of local governments [45], and funds
borrowed by LGFVs constitute the most important part of local governments’ debt [41]. Due to concern
about increasing local government debt, the central government revised the budget law in 2015, further
strengthening the administration of local government debts, making cities with higher debts face
greater financial constraints and initiating more PPP projects to relieve the financial pressure on local
governments. We estimated the total outstanding volume of LGFVs debt at the beginning of the year,
normalized by the GDP at the same time point (DEBT). More specifically, we obtained the list of all
LGFVs authorized to issue bonds from the China Banking Regulatory Commission and collected the
balance sheet data for these entities from the Wind database. Finally, we added the total outstanding
debt of all LGFVs for each city-year. Cities with a higher debt stock have a lower financing capacity,
which reduces the government’s ability to invest in infrastructure. We expected that cities with a higher
debt stock would be more dependent on PPP.

Institutional environment is a comprehensive concept that reflects the basic rules of politics, society,
and law. PPP development is mainly affected by the degree of marketization, the level of private sector
development, and the management capacity of government. In the empirical analysis, the effects of the
institutional environment were captured by three indicators from different aspects. The first variable
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was the marketization index (MARKETIZATION), which is widely used to measure the quality of an
institution [46,47]. It is measured by the provincial index compiled by the National Economic Research
Institute, and comprehensively captures the regional market development conditions [48]. The latest
data of the marketization index are from 2014, and only these cross-sectional data can be used to reflect
the differences among provinces. The second variable was the ratio of private sector employees to the
total working population (PRIVATERATIO). Cities with a more developed private sector will initiate
more PPP projects. The third variable was the government integrity index (INTEGRITY), compiled by
the Renmin University of China, to measure the management capacity of the government.

In addition to the above factors, we included the logarithmic form of the permanent urban
population at end of the year (POP_UR) as the control variable. We also controlled for provincial and
year fixed effects to eliminate the potential omitted variable problem. Table 1 lists the definitions and
descriptive statistics of all the variables.

Table 1. Definition and summary statistics of all the variables.

Variable Definition N Mean SD Min Max

Dependent Variables

INVEST_PPP Per capita investment in PPP initiated by local governments;
in 104 RMB 1144 0.308 0.609 0 9.296

INVEST_ECO Per capita investment in PPP for economic infrastructure
initiated by local governments; in 104 RMB 1144 0.268 0.548 0 7.456

INVEST_SOC Per capita investment in PPP for social infrastructure
initiated by local governments; in 104 RMB 1144 0.040 0.100 0 1.839

WITHDRAW Per capita investment in PPP for those projects that are
withdrawn by their initiator; in 104 RMB 1144 0.130 0.464 0 8.986

NWITHDRAW Per capita investment in PPP for those projects that are not
withdrawn by their initiator; in 104 RMB 1144 0.178 0.296 0 2.902

WITHDRAW_ECO Per capita investment in PPP for those economic projects that
are withdrawn by their initiator; in 104 RMB 1144 0.115 0.420 0 7.388

WITHDRAW_SOC Per capita investment in PPP for those economic projects that
are withdrawn by their initiator; in 104 RMB 1144 0.152 0.269 0 2.885

Infrastructure Shortage (IS)

GDPPC Per capita gross domestic product (GDP); in 104 RMB 1144 6.175 3.608 0.413 43.932
D_GDPPC Growth rate in annual per capita GDP 1144 0.073 0.449 −0.903 9.511

INFRA_STOCK The ratio of fiscal expenditure for construction, maintenance,
and management of public services to GDP 1144 0.046 0.078 0.000 1.305

Financial Pressure (FP)

BUDGET_DEFICIT Gap between fiscal revenue and fiscal expenditure accounts
for the proportion of fiscal expenditure 1144 0.514 0.231 −1.107 0.925

LAND_REVENUE Ratio of land grant premiums to fiscal revenue 1144 0.538 0.388 0.009 3.495

DEBT Ratio of total local government financial vehicle (LGFV)
debts to GDP 1144 0.177 0.218 0 1.521

Institution Environment (IE)

MARKETIZATION Index of marketization for China’s provinces calculated by
Fan and Wang (2014) to capture regional disparity 1144 6.946 1.555 0.620 9.780

PRIVATERATIO Ratio of private sectors’ employees to the total
working population 1144 0.916 0.408 0.056 3.135

INTEGRITY

The government integrity index compiled by the Renmin
University of China based on the data of 2016, including two

main aspects: the fiscal transparency and the level of
anti-corruption

1144 0.216 0.197 0.003 1.000

Control variable

lnPOP_UR Logarithmic form of the permanent urban population at end
of the year; in 104 RMB 1144 5.260 0.781 3.213 7.838

4.2. Empirical Method

We employed a regression model to investigate the effects of the aforementioned infrastructure
shortage (IS), financial pressure (FP), and institutional environment (IE) on the investment in PPP
projects initiated by local governments (INVEST_PPPit). Notably, the investment in PPP projects
initiated by the city government was fixed to zero and the observation of INVEST_PPPit was zero, even
if the value should be negative according to the macro-economic environment. As 17% of the 1144
observations of INVEST_PPPit were zero, employing the ordinary least squares (OLS) model would



Sustainability 2019, 11, 6831 9 of 14

lead inconsistent regression coefficient. The Tobit model was adopted to address this problem in the
empirical analysis [49], the basic regression model is (Equations (1)–(3)):

INVEST_PPPit
* = α + β1ISit + β2FPit + β3IEit + εit, (1)

INVEST_PPPit = INVEST_PPPit
* if INVEST_PPPit

* > 0, (2)

INVEST_PPPit = 0 if INVEST_PPPit
*
≤ 0 (3)

where INVEST_PPPit
* is the latent dependent variable; INVEST_PPPit is the per GDP total investment

in PPP projects initiated by local governments by city-year, which can be observed directly; the
explanatory variables include vectors of IS, FP, and IE, as described in detail in the previous section; α
is a constant; β1, β2, and β3 are vectors of coefficients; and εit is the error term.

5. Empirical Results

5.1. Impact of Factors on PPP Projects Initiated by Local Governments

The purpose of this part of the study was to examine the impact of factors on PPP projects initiated
by local governments. The empirical results are reported in column (1) of Table 2.

Table 2. Empirical results of the impact of factors on public–private partnership (PPP) projects initiated
by local governments.

(1) (2) (3)

Variable INVEST_PPP INVEST_ECO INVEST_SOC

GDPPC −0.002 −0.002 0.000
(−0.261) (−0.367) (0.431)

D_GDPPC 0.028 0.026 0.002
(0.708) (0.716) (0.330)

INFRA_STOCK −0.278 −0.270 −0.008
(−1.151) (−1.227) (−0.201)

BUDGET_DEFICIT −0.512 *** −0.462 *** −0.050 **
(−4.080) (−4.043) (−2.360)

LAND_REVENUE 0.025 0.021 0.004
(0.477) (0.431) (0.503)

DEBT 0.277 *** 0.273 *** 0.004
(2.762) (2.985) (0.260)

MARKETIZATION −0.022 −0.028 0.006
(–0.272) (–0.382) (0.446)

PRIVATERATIO 0.102 ** 0.088 ** 0.014 *
(2.263) (2.154) (1.791)

INTEGRITY −0.004 −0.004 0.000
(−0.985) (−1.083) (0.009)

lnPOP_UR −0.144 *** −0.122 *** −0.023 ***
(−4.897) (−4.531) (−4.570)

Constant 1.219 ** 1.124 ** 0.095
(2.233) (2.261) (1.028)

σe 0.520 *** 0.474 *** 0.088 ***
(47.833) (47.833) (47.833)

PRO FE Yes Yes Yes
YEAR FE Yes Yes Yes

Observations (N) 1144 1144 1144
Log-likelihood −875.416 −768.361 1160.349

χ2 424.947 384.642 335.123

Notes: z-statistics are in parentheses; *** p < 0.01; ** p < 0.05; * p < 0.1.



Sustainability 2019, 11, 6831 10 of 14

Among the variables of infrastructure shortage, the effects of per capita GDP (GDPPC), the
growth rate of per capita GDP (D_GDPPC), and the stock of infrastructure (INFRA_STOCK) were not
significant, indicating that infrastructure shortage was not the main factor considered, when local
governments initiated PPP projects. A lack in demand-oriented project planning will undermine
the efficiency of PPP development and the original intention of the central government to support
infrastructure investment.

From the perspective of financial pressure, the most important finding was that budgetary deficits
and off-budgetary debts differently influenced the adoption of PPP. The coefficient of BUDGET_DEFICIT
was significantly negative at the 1% level, suggesting that local governments complied with the
requirement of fiscal affordability assessment and initiated PPP projects according to the budgetary
deficit. As the debt of LGFVs (DEBT) was not within the local governments’ budget, the empirical
results showed that the higher the level of debt, the greater the total investment volume in PPP projects
initiated to reduce the financial pressure faced by the local governments. Most LGFVs used land
revenues to support borrowing from either banks or other institutional investors, and this may lead to
the insignificance of land revenue (LAND_REVENUE).

In terms of institutional environment, the development of private sectors (PRIVATERATIO) was
significant, but the marketization index (MARKETIZATION) and the government integrity index
(INTEGRITY) were not significant. From the perspective of specific impact, MARKETIZATION and
INTEGRITY mainly affected the efficiency of PPP during implementation, whereas PRIVATERATIO
may affect the probability of PPP projects being contracted with a private sector. The results showed
that the adoption of PPP by local governments was influenced mainly by a short-term interest, but
not infrastructure investment efficiency. Due to the high pre-contract PPP negotiation costs, local
governments would initiate more PPP projects only when the probability of PPP projects contracted
with private sector is higher.

According to the control variables, the total urban population was negatively significant due to
the scale effect of infrastructure. Infrastructure is a non-exclusive product; thus, people can share
services in a specific area. Therefore, central government should promote cooperation between regions
to stimulate public service delivery, and a large-scale infrastructure should be built by the higher
level government.

To compare the effects of different determinants, we computed the standardized coefficients of the
significant variables. The standardized coefficient is equal to the marginal effect of each independent
variable multiplied by the standard deviation of each independent variable and then divided by
the dependent variable’s standard deviation. The result suggested that each additional standard
deviation of BUDGET_DEFICIT, DEBT, or PRIVATERATIO would cause −0.130, 0.068, and 0.047
standard deviations of the dependent variable, respectively. Financial pressure was the most important
determinant of local governments’ PPP adoption in China.

In columns (2) and (3) of Table 2, we examined and compared the determinants of the development
of the economic infrastructure (INVEST_ECO) and the social infrastructure (INVEST_SOC), and
concluded that the main difference was the impact of financial pressure. First, the impact of budgetary
deficit (BUDGET_DEFICIT) on the economic infrastructure was larger than its impact on social
infrastructure mainly because the investment in economic infrastructure was much larger than in
social infrastructure. Second, cities with a larger urban investment bond issued by LGFVs (DEBT)
initiated more PPP economic infrastructure projects, whereas the impacts on social infrastructure were
not significant. These empirical results indicated that local governments are more willing to initiate
PPP economic infrastructure projects when the off-budgetary debts are higher. The results suggested
that the government’s purpose for adopting PPP is to enhance economic growth in the short term,
which is consistent with the purpose of traditional infrastructure investment.
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5.2. Factors Impacting the Withdrawal of PPP Projects

This part focuses on the question of what factors influenced the withdrawal of PPP projects
initiated by local governments. The regression results are reported in Table 3.

Table 3. Empirical results of the factors impacting the withdrawal of PPP projects.

(1) (2) (3) (4)

Variable NWITHDRAW WITHDRAW WITHDRAW_ECO WITHDRAW_SOC

GDPPC −0.003 0.001 0.002 −0.001
(−0.748) (0.255) (0.397) (−0.844)

D_GDPPC 0.035 −0.007 −0.008 0.001
(1.597) (−0.243) (−0.303) (0.209)

INFRA_STOCK −0.048 −0.222 −0.213 −0.011
(−0.349) (−1.154) (−1.232) (−0.416)

BUDGET_DEFICIT −0.209 *** −0.297 *** −0.268 *** −0.030 **
(−2.945) (−2.966) (−2.973) (−2.204)

LAND_REVENUE −0.018 0.042 0.040 0.003
(−0.587) (1.008) (1.050) (0.463)

DEBT 0.055 0.221 *** 0.198 *** 0.023 **
(0.969) (2.713) (2.711) (2.085)

MARKETIZATION −0.012 −0.010 −0.010 0.001
(−0.261) (−0.145) (−0.178) (0.092)

PRIVATERATIO 0.060 ** 0.041 0.034 0.008
(2.341) (1.114) (1.025) (1.524)

INTEGRITY −0.002 −0.002 −0.002 −0.000
(−0.804) (−0.648) (−0.712) (−0.080)

lnPOP_UR −0.055 *** −0.089 *** −0.080 *** −0.010 ***
(−3.284) (−3.717) (−3.707) (−2.928)

Constant 0.520 * 0.691 0.638 0.055
(1.680) (1.552) (1.600) (0.913)

σe 0.295 *** 0.396 *** 0.361 *** 0.056 ***
(47.833) (41.404) (41.402) (41.410)

PRO FE Yes Yes Yes Yes
YEAR FE Yes Yes Yes Yes

Observations (N) 1144 1144 1144 1144
Log-likelihood −225.475 −584.461 −473.505 1670.281

χ2 515.654 184.915 184.956 142.667

Notes: z-statistics are in parentheses; *** p < 0.01; ** p < 0.05; * p < 0.1.

In columns (1) and (2) of Table 3, we checked the factors influencing the amount of withdrawn
(WITHDRAW) and not-withdrawn (NWITHDRAW) PPP projects, respectively. We drew conclusions
from the empirical analysis as follows: among the variables of infrastructure shortage, the demand
for infrastructure (D_GDPPC and GDPPC) and the infrastructure stock (INFRA_STOCK) were not
significant in the two equations.

From the perspective of financial pressure, the impacts of BUDGET_DEFICIT were both negative
and significant in columns (1) and (2), implying that the Ministry of Finance’s requirement for fiscal
affordability assessments could play an important role in standardizing PPP management. The impacts
of DEBT were different and significantly positive in column (2), suggesting that cities were more
willing to adopt PPP when faced with higher off-budgetary pressure, which may have led to a higher
level of inappropriate development of PPP.

In terms of institutional environment, the PRIVATERATIO was not significant in the withdrawn
projects, but significantly positive in the active projects, which means that the higher the development
level of the private sector, the higher the quality of PPP projects initiated by local governments.

In columns (3) and (4), we checked the factors influencing the amount of withdrawn economic
and social infrastructure projects, respectively. The empirical results were similar and showed that
local governments with lower budget deficits or higher off-budgetary debts initiated more PPP projects
that were later withdrawn. According to the standardized coefficient, the impact of budget deficits and
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off-budgetary debts on economic infrastructure was greater than that on social infrastructure, which
means that local governments, driven by fiscal pressure, were more willing to take risks in projects
that could promote economic growth in the short term.

6. Conclusions and Policy Implications

Based on the unique data of all cities at the prefecture level or above in China from 2014 to 2017, we
investigated the factors influencing PPP adoption by Chinese local governments. From the perspective
of infrastructure shortages, the impacts of the demand for public services and infrastructure were not
significant. In terms of financial resources, the empirical results emphasized the opposite influence
of budgetary deficits and off-budgetary debts: cities with a higher budgetary deficit initiated fewer
PPP projects according to the requirement for fiscal affordability assessment, but cities with a higher
off-budgetary debt initiated more PPP projects. The empirical analysis also revealed the positive
influence of the development of private sector on PPP adoption. We shed light on the impact of these
factors on the type of PPP projects initiated by local governments. We found that cities with a higher
off-budgetary debt and a lower budgetary deficit initiated more PPP projects later withdrawn by
local governments.

This study provides a comprehensive review and reliable empirical analysis regarding the adoption
of PPP by China’s local governments, yielding two main policy implications for further promoting the
efficiency of PPP development.

First, local infrastructure shortage has little impact on the adoption of PPP, indicating that the
purpose of local governments adopting PPP is not to improve the quantity of public service supply,
which is contrary to the original intention of PPP development in theory. Local governments should
further enhance the evaluation of infrastructure supply, while also improving and implementing the
planning of public service facilities in accordance with the actual demands of local residents. When
local governments initiate PPP projects, they should be consistent with the planning of public services
to promote sustainable development.

Second, local governments with a higher off-budgetary debt will initiate more PPP projects,
especially inappropriate PPP projects that are withdrawn later. Although PPP can alleviate local
governments’ fiscal pressure through attracting private sectors to provide public services, many PPP
projects will still require either government payment or subsidies in the future. Therefore, the abuse of
PPP may increase the local governments’ potential debt, and the central government should strengthen
the supervision of off-balance-sheet financing of local governments and both strictly and rationally
control the scale of PPP investment. When completing fiscal affordability assessments, the central
government should not only pay attention to the budgetary revenue and expenditure, but also consider
the off-balance-sheet debt of local governments.

Although this study provides one of the first empirical analysis on the factors affecting local
governments’ PPP adoption in China, there are still some limitations. First of all, due to the lag of
macro-economic data update, we only analyzed the development of PPP from 2014 to 2017. A future
study will analyze PPP development in China from a longer period, so as to better identify the
mechanism of the factors. Secondly, due to the lack of direct indicator for the sustainability of PPP
development, this study adopted the scale of PPP projects withdrawn by government as the proxy.
Considering the complexity of definition for sustainability, other aspects of sustainability of PPP
development will be analyzed, such as the performance of PPP projects.
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