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Abstract: To alleviate project financial pressure and improve performance, the public-private part-
nership (PPP) arrangement was introduced by the central government of China to facilitate the
sustainable development of infrastructure. However, arising government credit crisis from the PPP
project may damage both the private’s and public’s interests, and affect the government performance
of PPP projects consequently. In order to understand the influence between government credit and
performance, we constructed a government credit evaluation index system by using the Wuli-Shili-
Renli system theory, and conducted a questionnaire survey among people related to PPP based on
359 valid questionnaires. The results firstly indicated that government credit and performance of PPP
projects are optimistic in China. Secondly, the institutional environment, financial situation, manage-
ment technology and internal and external communication of government credit all have a positive
impact on the government performance of PPP. Thirdly, the government credit and performance of
PPP projects can be increased by the improvement of regional economic and social development.
These findings enrich the knowledge system of the relationship between government credit and
performance of PPP projects and contribute to clarifying the influence of government credit and
performance, thus provide the basis for the government to guide PPP practice effectively.

Keywords: public-private partnership project; Wuli-Shili-Renli system theory; government credit;
government performance

1. Introduction

Public-private partnership (PPP), first introduced in the UK in 1982, has been widely
recognized and implemented as an effective financial instrument in the world driven by
its fairness and efficiency [1], and has been recognized as an effective way to realize value
for money of public infrastructure and services [2]. There is still no globally recognized
definition of PPP, which varies among countries and international organizations [3], how-
ever, its essential feature in common is the long-term cooperation between public and
private sectors, thus completing public tasks effectively [4]. In China, the vigorous promo-
tion of the PPP arrangement by the central government since 2013 has also stimulated an
increasingly gaining greater popularity, especially in the field of municipal facilities and
transportation [1,5]. Statistics from the China PPP center manifested that as of March 2022,
there were 10,250 projects in the national PPP comprehensive information platform project
management database, with an investment of 16.21 trillion Chinese Yuan (CNY) (1 USD
(United States dollar) = 6.33 CNY in March 2022).

Although the PPP arrangement has been adopted more extensively in China with
a large number and high investment, there is still a problem of poor performance in
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practice [6], which is mainly characterized by low landing rate and low signing rate [7].
Previous research showed that credit between the government and the private sector
has a significant impact on project performance [8], e.g., the absence of clear contractual
arrangements [9], lack of well-established legal framework [10], public opposition [11],
social inequalities perception [12,13], changes in policies and regulations [14], as well as
corruption [15,16], and may bring about the distrust between the public sector and the
private sector, which in turn leads to the cooperation failing to achieve the expected results,
thus affecting the performance of the PPP projects, and even leading to the failure of the
project eventually.

For instance, Risteiu et al. (2021) suggested that there have been some public-private
complicities between local or central government actors who made inequal partnerships to
open large mining sites and PPP projects that might contaminate the region, which has led to
decades of disputes and struggles in Romania [16]. Similarly, waste-to-energy incineration
PPP projects have been resisted worldwide due to their “not in my backyard (NIMBY)”
attributes [17,18], which have made strong impacts, and even caused some projects to be
shut down or shelved [19,20]. Therefore, government credit (GC) is of great importance in
affecting government performance (GP). GC is a subjective evaluation or value judgment
from social organizations and the public on the government'’s ability and reputation, as
well as a psychological reflection of the reputation and image of the government’s ability
and behavior [21,22]. It includes not only the full affirmation from social organizations and
the public of the government'’s ability, but also their acknowledgements, feelings, attitudes,
expectations, and beliefs about the overall image of the government [21,23].

However, there is only a limited number of literature dealing with whether and how
the GC affects the GP of PPP projects. On the one hand, some studies have studied how to
improve the GP of PPP projects from the perspective of the auditing mechanism [24,25].
Nevertheless, as the credit system construction of PPP projects is still in the primary stage
of standardized development in China, the literature on the impact of the GC on the GP in
PPP projects from the perspective of GC is far from enough. On the other hand, although
partial research has studied the GC of certain types of PPP projects [15,22], a GC system
that can be widely applied to various PPP projects has not been established.

To fill this research gap, the present study constructs the evaluation index system of
GC in PPP projects based on WSR system theory, as well as focuses on whether and how
the influence of GC on GP of PPP projects using a questionnaire survey of people closely
related to PPP. Based on descriptive statistics, structural equation analysis, and a one-way
ANOVA, the findings could be able to enrich the knowledge body of the relationship
between GC and GP of PPP projects and contribute to clarifying the influencing mechanism
of GC on GP in PPP projects, thus promoting the sustainable development of infrastructure,
and providing the basis for the government to effectively guide PPP practice.

2. Theoretical Framework and Research Hypothesis
2.1. Wuli-Shili-Renli System Theory

Wuli-Shili-Renli (WSR), an oriental system methodology, holds that “Wu (objective
existence), Shi (subjective modeling), and Ren (human relations) constitute a differentiated
whole that conditions systems projects” [15,26], was developed by Chinese scholars in the
1990s [27]. WSR, which combines various methods of natural science, management science,
and social science [28], as well as integrates development laws, management methods, and
interpersonal relationships [27], has significant potential for practical application in China,
and has achieved effective results in the process of observing and analyzing problems,
especially complex systems [29]. By sorting and layering various methods, and changing
intricacy into simplicity as well, WSR combines qualitative and quantitative analysis,
which embodies its uniqueness and has the speculative nature of Chinese traditional
philosophy [27,28,30].

The practice guidelines of WSR are “Knowing Wuli, Sensing Shili, Caring for Renli” [26].
Specifically, (1) “Wuli” expresses objective existence, including the physical environment
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and structural organization, which is the principle and rule when dealing with certain
matters or problems in the real world [26]; (2) “Shili” refers to the way people interact
with the “world”, which is an intervention mechanism when we face objective existence
and its rules when dealing with certain things or problems [28]; (3) “Renli” emphasizes
the inter-subjective relationship between all parties involved in systems engineering [29].
Correspondingly, when dealing with complex situations, we need to consider not only
the “Wu” aspect of the object system (“Wuli”), but also how to make better use of these
things (“Shili”) [26,31]. Meanwhile, we are inseparable from people’s understanding,
management, and decision-making of things (“Renli”) [26,31].

2.2. Theoretical Framework

This study attempts to adopt the WSR system theory to construct the GC evaluation
index system for PPP projects in China from a philosophical perspective. Accordingly,
in the GC evaluation of PPP projects, we expand the original connotation of the three
dimensions of the WSR system theory according to the description of relevant literature
and the characteristics of PPP projects (see Figure 1). Specifically, (1) the “Wuli” dimension
represents the objective existence of the PPP projects, including the research on the legal
rules, relevant policies, and financial situation that cause GC issues. (2) the “Shili” dimen-
sion refers to the principles of organization, system management and doing things, and it
mainly discusses the management technology of the government in PPP projects. (3) the
“Renli” dimension mainly researches the influence of internal and external thoughts and
behaviors of government parties on the GC evaluation of PPP projects.

Wauli-Shili-Renli
system theory

Wuli

Shili Renli

« Institutional
Environment

« Financial Situation

« Internal and

« Management
] external
Technique

communication

Figure 1. WSR model of government credit of PPP project.

The GC evaluation index system in the current study is composed of three dimensions,
four constructs, namely the institutional environment (IE) (“Wuli”), financial situation (FS)
(*Wuli”), management technology (MT) (“Shili”), and internal and external communica-
tion (IEC) (“Renli”), respectively. Besides, Nie et al. (2019) indicated that credit between
government and the private sector has a significant impact on project performance in
practice [8]. More specifically, according to the indicators constructed by WSR approach,
the IE of PPP project refers to the establishment of a reasonable administrative organization
level, the formulation of a sound system of laws and regulations, and the promulgation
by the government of a series of sustained, stable, and effective policies to ensure the
smooth operation of PPP projects [32]. Second, the FS of PPP is a critical factor for project
performance, which denotes the financial status, economic strength, and debt status of the
local governments [33]. Meanwhile, The MT of government, an important component of
government service level, refers to the managerial and technical behaviors made by the
government during the implementation of PPP, including bidding, provision of infrastruc-
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ture, supervision, disclosure of information, etc. [33], which will affect GP. Finally, the three
most important elements of the organization mentioned in “Systematic organization the-
ory”, proposed by Barnard, are, willingness to cooperate, common goals, and information
exchange [34,35], in which information exchange plays an important role.

Therefore, following the WSR system theory framework and literature review above,
the theoretical framework of the current study is established (see Figure 2).
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Figure 2. Theoretical framework.

2.3. Research Hypothesis
2.3.1. Institutional Environment and Government Performance

Previous studies have shown that the IE is the basic guarantee for the sustainable
development of PPP, and a good IE is the critical success factor for PPP projects [36-38].
Meanwhile, stable laws, regulations, and policy support could be able to promote PPP and
improve the quality of public service supply through project environmental factors, thus
affecting GP [39]. It not only provides the basis and conditions for the establishment of
government PPP organizations and the improvement of resource acquisition and allocation
capabilities, but also provides access conditions and rules for the private sector to participate
in the public domain, guarantee investment and financing, and maintain an equal trading
environment [40]. Furthermore, Ng et al. (2007) and Kumaraswamy et al. (2015) also
found that creating a good IE for PPP can promote the public to actively participate in
PPP, express public opinions, demands, and evaluate and feedback on the quality of public
services [41,42].

Therefore, based on the above literature, we propose

Hypothesis 1 (H1). A good institutional environment has a significant positive impact on the
government performance of PPP projects.

2.3.2. Financial Situation and Government Performance

Barney (1991, 2001); Conner and Prahalad (1996) pointed out that the foundation
for an enterprise to obtain a competitive advantage is whether the resources it possesses
(e.g., material capital, organizational capital and human capital resources) are valuable,
scarce, inimitable and irreplaceable [43-45]. Accordingly, the resources invested in the
enterprise are conducive to the normal operation of the enterprise and the smooth com-
pletion of various activities [46,47], which means the difference in performance shown by
different companies is essentially the result of asset heterogeneity [48]. Specifically, if a
local government organization possesses and utilizes a valuable resource, it will be far
more competitive than a government that lacks it, and ultimately gain an advantage in
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the competition and achieve the improvement of GP [49]. Simultaneously, Arya and Lin
(2007)’s research indicated that different resources play unique roles in different enterprises,
while monetary funds are the most widely used among the many resources [50]. In other
words, as special project participants, local governments vary in their financial status,
economic strength and debt status, and if the government wants to encourage the healthy
development of PPP through financial subsidies, tax support, etc., it needs to rely on its
own financial situation [51,52]. In that, the government has sufficient financial resources,
which can not only give sufficient financial support to PPP, ensure stable cash flow of
projects, and achieve higher profit rate [53], but also gain the credit of the private sector,
and guarantee the stable source of funds and reasonable financing cost, thus ensuring that
the GP can meet the standard [39,54].
Therefore, based on the above literature, we propose

Hypothesis 2 (H2). A stable financial situation has a significant positive impact on government
performance of PPP projects.

2.3.3. Management Technology and Government Performance

Previous studies have shown that the level of government service (e.g., MT) will affect
the cooperation between the two partners and further promote the smooth progress of
the project, thus having a significant impact on the project performance [55,56]. As one
of the aspects of MT, the bidding process of openness, fairness, and justice contributes
to selecting a more competitive and capable private sector for the government [37], as
well as clear and reasonable bidding documents and contracts conducted to ensure a
reasonable construction period and concession period for PPP [11,57], and solve a series
of problems such as substandard project design and insufficient preliminary work, so as
to ensure that PPP has feasible technologies and further guarantee GP [37,58]. Second,
provide reasonable supporting infrastructure in time, control the quality and progress
of the PPP project, and assist the project company to ensure that the provided project
services or facilities meet the needs of the public, thus ultimately improving GP [58]. Third,
the supervision of government departments will directly affect the level of providing
public services or facilities [39], and the safety supervision of government departments can
effectively avoid illegal operations and the implementation of standardized construction
schemes in the process of PPP construction [57,59]. Therefore, effective quality and safety
supervision are conducive to the improvement of GP [39,56]. Moreover, the timely, accurate
and comprehensive disclosure of project information is beneficial to the improvement of
GP [60].

Therefore, based on the above literature, we propose

Hypothesis 3 (H3). An excellent management technology has a significant positive impact on
government performance of PPP projects.

2.3.4. Internal and External Communication and Government Performance

Information exchange is a means of connecting members of an organization to achieve
common goals, which is the basis of all activities of the organization [61]. In terms of PPP,
information exchange involves all participants of the project, and the participants need
to make joint efforts to achieve the goals of PPP projects, so as to form a complete project
system [39,54]. Therefore, effective communication has become the key to PPP project
management technology [57]. Jamali (2007) and Kumaraswamy et al. (2015) showed that
the public is the end-user of a public good or service, so the public’s demands and opinions
on products/services play a pivotal role in providing reasonable public products/services
through public resources for PPP, especially laying a solid foundation for project operation
and public service provision [42,62]. Specifically, effective communication between govern-
ment departments and the public can not only allow the public to better understand the
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policy support and behavior trends of higher-level departments, understand the dynamics
of plans [63], and allow the public to indirectly participate in project decision-making,
but also help the government to collect the latest effective information and understand
the needs of the public, so that it can communicate and modify according to the actual
situation [54]. In addition, it is necessary to maintain the integrity and ability of government
officials and establish the role of “honest government” to gain trust and ensure accurate
and complete information transmission [10]. That is, effective communication between the
government and the public can avoid delays and mistakes caused by poor information flow
in PPP, enhance mutual cooperation and understanding, and ensure the good performance
of the government.
Therefore, based on the above literature, we propose

Hypothesis 4 (H4). An effective internal and external communication has a significant positive
impact on government performance of PPP projects.

Based on the above discussion and theoretical assumptions, the overall conceptual
model of the influence of GC on GP in PPP projects can be obtained (see Figure 3).

Institutional
Environment

HI

Financial Situation

H2

Government
Performance

H3

Management
Technique

H4

Internal
and external
communicatio

Figure 3. The overall conceptual model.

3. Research Design

Conventional hypothesis testing method, combined with literature analysis, question-
naire survey, structural equation model (SEM) and one-way ANOVA, was used to test the
influence of GC on the GP of PPP projects. Figure 4 shows the flow of the overall research
framework, including four parts: creating a conceptual framework for research hypotheses
based on an extensive literature review; completing the questionnaire design after variable
measurement and pre-survey; and further collecting data and samples through a question-
naire survey; the obtained valid data were analyzed by statistical methods such as SEM
and one-way ANOVA to empirically test the validity of the proposed link.
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Figure 4. Overall research framework.

L

Discussion and Conclusion

3.1. Questionnaire Design

The questionnaire is composed of two parts: Part 1 comprises the respondents” socio-
demographic characteristics (i.e., gender, education level, and employment). Part 2 assessed
respondents’ evaluation of GC and GP of PPP projects, consisting of two measurement
scales containing the PPP project GC evaluation scale and PPP projects GP evaluation scale

(see Supplementary Material).

3.1.1. Government Credit of PPP Projects

As shown in Table 1, based on the model of GC in the PPP project from the perspective
of WSR, we further constructed the GC evaluation scale for PPP, and this scale is divided
into four parts with a total of 13 questions. It is worth emphasizing that the literature we
select is mainly more applicable to the credit evaluation of PPP in China, so as to better
reflect the characteristics of domestic PPP.

Table 1. PPP project government credit evaluation scale.

Dimension First Level Second Level References
L. . IE1 Laws and regulations [11,63,64]
Instltutlona(llg?wronment IE2 Policy Making [10,36,60,64]
. 1E3 Institutional Settings [36,60,64]
Wuli
Financial Situation Fs1 Regional economic strength [65]
(FS) FS2 Government finances [65]
FS3 Government debt situation [65]
MT1 Bidding Environment [11,60]
Shili Management Technique MT2 Infrastructure supply [10,11,36,60]
H (MT) MT3 Supervision [11,60,63,64]
MT4 Information disclosure [60,64]
Internal and external IEC1 Official corruption [10,11,60]
Renli communication IEC2 Superior support [54,63]
(IEC) IEC3 Public acceptance [10,11,60]
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3.1.2. Government Performance of PPP Projects

Based on the key performance indicators system of PPP proposed by Yuan et al. (2012),
the indicators of this scale are selected with the following standards [58]: (1) It is associated
with project characteristics, stakeholder needs, and project progress; (2) It is related to
government departments and can be used to evaluate GP of PPP projects; (3) The average
t-value is >3.00, which belongs to the indicators of generally important and extremely
important status. Finally, a total of nine questions were selected and compiled into a PPP
project GP evaluation scale (see Table 2).

Table 2. PPP project government performance evaluation scale.

Construct

Items

Government Performance
Evaluation of PPP Projects
(GP)

Mutual commitment and responsibility sharing between PPP project contractors
and the government.

GP2 PPP projects have reasonable risk allocation, sharing and transfer mechanisms.

The government has a thorough understanding of the PPP arrangement and has

GP1

GP3 the ability to control.

GP4 The PPP project is technically feasible, the project can be constructed, and the
completed project can be maintained.

GP5 High satisfaction of government departments in PPP projects.

GP6 Reasonable construction period and concession period for PPP projects.

GP7 High public satisfaction with PPP projects.

GP8 The government has good planning and strong supervision of PPP projects.

GP9 Reasonable management of PPP project-related organizations and interfaces

between stages.

All questions were scored from a five-point Likert scale, ranging from 1 (extremely
disagree) to 5 (extremely agree).

3.2. Samples and Data Collection

Considering a face-to-face questionnaire distribution was not doable due to the out-
break of COVID-19, the questionnaires for this study were mainly distributed through
indirect contact methods (e.g., WeChat and Email). In order to effectively reduce the sys-
tematic errors in data collection and ensure the reliability and authenticity of the data,
this study adopted academic and confidential statements at the beginning of the ques-
tionnaire, which conduce to dispel the respondents’ concerns and understand the real
situation. Secondly, investigators explained to respondents the online way that the aim
of questionnaire is to obtain different information and will be analyzed independently
before they answer the questionnaire. Finally, El-Gohary et al. (2006) confirmed that
stakeholders play a crucial role in determining whether a project succeeds or not [66],
thus we choose the respondents from different occupations who are closely associated
with PPP, mainly including government officials, staff of enterprises and institutions,
personnel of PPP project design, executives, bidding units, and postgraduate students
related to PPP.

Before undertaking the main survey, a pilot study was conducted with 100 members,
and a total of 78 valid questionnaires were collected. The reliability and validity of the
questionnaire were tested using Cronbach’s alpha and the exploratory factor analysis. As
shown in Table 3, the result manifested that the questionnaire has sufficient reliability,
structural validity, and internal consistency.
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Table 3. Questionnaire reliability and validity.

Constructs Cronbach’s « KMO Bartlett’s Test of Sphericity CR
x2 = 488.411
IE 0.831 0.796 df=3 0.815
Sig. = 0.000
xZ = 333.600
FS 0.779 0.672 df=3 0.774
Sig. = 0.000
x2 = 600.874
MT 0.797 0.812 df=6 0.842
Sig. = 0.000
x2 =417.183
IEC 0.808 0.712 df=3 0.831
Sig. = 0.000
x2 = 2348.560
GP 0.924 0.939 df =36 0.909
Sig. = 0.000

To avoid the risk of sample non-normality affecting the accuracy of measurement
results, Bagozzi and Yi (2012) showed that the sample size is at least 100, and the results
above 200 are more reliable [67]. Outlining appropriate sample sizes for questionnaire de-
velopment and validation, Gunawan et al. (2021) summarized previous studies and found
that the recommended sample size for factor analyses ranges from 50 to over 1000 samples,
while the recommended item-to-response ratio varies from 1:3 to 1:20 and the estimated
parameter-to-sample ratios are from 1:5 to 1:20 [68]. Therefore, considering the existence of
invalid questionnaires, this study intends to recover 250-500 questionnaires. The selection
of questionnaire samples adopts snowball sampling: (1) some government staff who meet
the interview conditions are randomly selected through the network resources of research
teams to issue the questionnaire, and then recommend the next survey objects by them;
(2) the recommended survey objects are surveyed, and requested them to continue to rec-
ommend the next; (3) the snowball sampling survey will be terminated when the number
of returned questionnaires for the survey needs.

The survey was conducted from 5 February to 31 April 2021. A total of 465 question-
naires were recovered, three criteria are used to identify invalid questionnaires:
(1) respondents with an answer time of less than 40 s; (2) respondents who responded
with apparent regularity; (3) respondents” answers with focus on one of the answers. After
eliminating the invalid questionnaires, 359 valid questionnaires were obtained, with an
effective recovery rate of 77.20%. Although this overall response rate was broadly higher
than conventional social investigations, the response rates in the studies by Cui et al. (2020)
and Alu et al. (2019) had the same efficiency as similar studies [4,20].

Table 4 summarizes the details of the respondents’ socio-demographic characteristics,
showing that the distribution of gender is relatively balanced. Equally, employment
basically covers all types of social organizations and PPP project participants. Particularly,
the respondents were mainly undergraduate education, accounting for 51.00%, and the
total proportion of graduate students and above accounted for 38.40%, which shows that
the overall education level of the respondents is relatively high, and thus they can better
understand the meaning of the GC and GC indicators of PPP. Taken together, the survey
samples are well represented and can fully reflect the understanding of different social
groups and strata on the level of GC and GC of PPP in the region.
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Table 4. Respondents’ socio-demographic data (1 = 359).

Frequency
Profile Category
Eastern Region Central Region = Western Region Overall
Cend Male 97 (52.70%) 56 (54.90%) 36 (49.3%) 189 (52.60%)
ender Female 87 (47.30%) 46 (45.10%) 37 (50.7%) 170 (47.40%)
Junior College 22 (12.00%) 9 (8.80%) 7 (9.60%) 38 (10.60%)
Education level Undergraduate 77 (41.80%) 60 (58.80%) 46 (63.00%) 183 (51.00%)
ucation leve Master 80 (43.50%) 31 (30.40%) 18 (24.70%) 129 (35.90%)
>Master 5 (2.70%) 2 (2.00%) 2 (2.70%) 9 (2.50%)
Government agencies 18 (9.80%) 13 (12.70%) 7 (9.60%) 38 (10.60%)
Business unit 60 (32.60%) 30 (29.40%) 31 (42.50%) 121 (33.70%)
Empl t iversi
mpToymen University /research 82 (44.60%) 46 (45.10%) 17 (23.30%) 145 (40.40%)
institution
Social groups 24 (13.00%) 13 (12.70%) 18 (24.7%) 55 (15.30%)

3.3. Data Analysis

The data analysis process adopted SPSS 26.0 and AMOS 25.0 was divided into four
steps. First, non-response bias was examined using Chi-square test and f-test, and the
potential threat of common method bias was examined using Harman’s single-factor test
and confirmatory factor analysis (CFA) with method factors added. Second, a descriptive
statistical analysis method was used to quantitatively evaluate the respondents’ evaluation
of GC and GP in PPP projects. Then, SEM was used to analyze the 359 valid responses in
this study to empirically test the hypothesized relationships between constructs. Finally, a
one-way ANOVA was used to compare each construct within the eastern region, central
region and western region.

4. Results
4.1. Non-Response Bias and Common Method Bias

Non-response bias refers to a situation that certain types of survey respondents are
under-represented due to non-response, so the survey results could be biased when es-
timating demographic characteristics from the survey data samples [69,70]. Armstrong
and Overton (1977) indicated that respondents later in the survey process are more likely
to be non-responders than those earlier in the survey process [71]. Our non-response
approach follows the procedure suggested by Armstrong and Overton (1977); Shiau et al.
(2020) [69,71]. The current research addressed this issue by comparing the gender and age
variables of early and late respondents. The Chi-square test and T-test are usually used
to verify the existence of non-response bias. A total of 179 respondents who completed
the survey earlier were considered early respondents, while the 180 who completed the
survey in the later period were considered late respondents. Chi-square and T-tests of the
early and late respondents showed no significant differences by gender or age (p > 0.05).
Therefore, we rule out the possibility of non-response bias.

Common Method Bias (CMB) is considered a systematic error variance, which can arise
when independent and correlated variables are captured by the same response method, has a
negative impact on the validity of empirical results, leading to a misleading conclusion [72,73].
Model fit indices of the SEM model following the guidelines provided by Xiong et al. (2015)
and Han et al. (2020) [74,75]. Accordingly, Harman’s single-factor test was used to check
the common method bias of the five constructs from two scales, and the results (see Table 5)
showed that the one-factor model fit poorly, while the five-factor model (CFA model) fit
better. Similarly, the first-order method factors were further added to the five-factor model
to form a six-factor model. Compared with the five-factor model, the fit of the model
is not significantly improved, especially, the values of comparative fit index (CFI) and
Tucker-Lewis index (TLI) decreased, and the values of RMSEA and SRMR increased [76].
Consequently, no serious common method bias in the current study.
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Table 5. Model fit indices of the SEM model (n = 359).

Indices Sati fAicepted RanIg de 1 Fl‘?;gfﬁlﬁg;i el Six-Factor Model = One-Factor Model
atisfactory ea
Chi-square 437.775 502.408 908.281

d.f. 199 188 209
Chi-square/d.f. <5.0 <3.0 2.200 2.672 4.346
GFI >0.80 >0.90 0.899 0.890 0.804
AGFI >0.80 >0.90 0.871 0.852 0.763
RMSEA <0.08 <0.05 0.058 0.068 0.097
RMR <0.08 <0.05 0.022 0.193 0.033
NFI >0.90 >0.90 0.922 0.910 0.838
IFI >0.90 >0.90 0.956 0.942 0.870
CFI >0.90 >0.90 0.956 0.941 0.870
TLI >0.90 >0.90 0.948 0.943 0.856
SRMR <0.08 <0.05 0.036 0.122 0.053

4.2. Descriptive Statistics

The descriptive statistics of variables surveyed were firstly conducted (see Table 6).

The mean of each item in IE, FS, MT, IEC, and GP all ranges from 3.51 to 4.13, which
indicates that the overall level of GC and GP in PPP projects tends to be positive in China.
Additionally, adopting the SEM method requires a normal distribution of data, which can
be measured by skewness and kurtosis coefficient [77]. The result given in Table 6 shows
that the coefficients of skewness and kurtosis of all variables are basically less than 2, and
thus the collected survey data are basically in line with multivariate normality.

Table 6. Statistical results of the descriptive variables.

Factor Indicator Skewness Kurtosis Mean Std. dev
1E1 —0.448 0.408 3.840 0.598
IE 1E2 —0.439 0.002 3.830 0.702
1E3 —0.532 0.507 3.780 0.680
FS1 —0.564 0.187 4.130 0.524
FS FS2 —0.397 0.235 3.880 0.564
FS3 —0.296 0.529 3.800 0.451
MT1 —0.470 0.456 3.740 0.669
MT2 —0.633 1.073 3.780 0.595
MT MT3 ~0.366 0.349 3.620 0.649
MT4 —0.466 0.371 3.650 0.576
IEC1 —0.406 0.145 3.510 0.820
IEC IEC2 —0.322 —0.395 3.920 0.630
IEC3 —0.437 0.263 3.640 0.723
GP1 —0.608 0.943 3.950 0.514
GP2 —0.581 0.572 3.930 0.612
GP3 —0.196 —0.026 3.570 0.677
GP4 —0.572 0.598 3.980 0.511
GP GP5 —0.703 1.283 3.880 0.597
GP6 —0.450 0.184 3.850 0.607
GP7 —0.357 0.563 3.570 0.659
GP8 —0.519 0.285 3.790 0.696
GP9 —0.680 0.756 3.750 0.723

4.3. Structural Equation Analysis

The model fit indices of the SEM analysis obtained (see Table 5) indicate that all the

approximate fit indices meet the accepted range. Chi-square/d.f. (2.200), NFI (0.922), CFI
(0.956), and RMR (0.022) are all in the ideal range. Although GFI values 0.899 below the
ideal range of 0.90 and RMSEA values 0.058 above the ideal range of 0.05, it is still within
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the satisfactory range, suggesting an adequate fit between the hypothesized model and the
survey data.

The SEM model, its standardized path loadings, and significant levels are shown in
Figure 5. All the hypothesized links between IE, FS, MT, IEC, and GP are supported at the
significant level p < 0.05. Specifically, IE (0.180, p < 0.001), FS (0.200, p < 0.01), MT (0.350,
p <0.001), and IEC (0.220, p < 0.001) all have a positive influence on GP, which verifies H1

0.162%%
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Figure 5. Standardized estimates of the SEM model. Notes: *** p < 0.001, ** p < 0.01.

4.4. Comparative Analysis of the GC and GP among Different Regions

Table 7 presents the results of the one-way ANOVA test, indicating that the differences
in GC and GP among the five constructs across different regions (i.e., eastern region, central
region, western region) are significant. SPSS post-hoc multiple comparisons show that all
constructs were related to regions, that is, the GC and GP of PPP projects in the eastern
region and the central region are significantly higher than those in the western region.
However, except for the level of FS, all other constructs had no significant difference
between the eastern and central regions.

Table 7. Comparison of region difference analysis results of each construct.

Construct Region Mean Standard Deviation F sig Multiple Comparisons
Eastern region 3.91 0.70
IE Central region 3.85 0.70 7.434 0.001 1-2>3
Western region 3.54 0.71
Eastern region 4.09 0.52
FS Central region 3.90 0.62 18.839 0.000 1>2>3
Western region 3.61 0.63
Eastern region 3.79 0.64
MT Central region 3.71 0.64 7.535 0.001 1-2>3
Western region 3.45 0.67
Eastern region 3.76 0.71
1IEC Central region 3.74 0.72 5.809 0.003 1-2>3
Western region 3.43 0.77
Eastern region 3.91 0.63
GP Central region 3.80 0.61 8.644 0.000 1-2>3
Western region 3.55 0.66

Note: in Multiple Comparisons: 1 represents the eastern region, 2 represents the central region, 3 represents
the western region; “>" indicates that when the confidence interval is 95%, the difference between the data on
both sides of the symbol is statistically significant, the value on the left is significantly greater than the right; “-”
indicates that when the confidence interval is 95%, the difference between the values on both sides of the symbol
is not statistically significant.
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5. Discussion

As shown in Table 6, the current research based on 359 valid samples shows that
the overall GC (i.e., IE, FS, MT, IEC) and GP score of PPP projects in China tend to be
positive, which is consistent with previous studies [8,78]. Nevertheless, except for the FS1
(“regional economic strength”), the scores of all other constructs did not reach 4, indicating
that there is still great room for improvement of GC and GP in China. Moreover, it is worth
highlighting that the score of the IEC3 was only 3.51, the lowest ranking of all items, which
means corruption is still a critical factor affecting the GC in PPP. Rose-Ackerman and Palifka
(2016); and Chan et al. (2011) all suggested corruption created economic inefficiencies and
inequities [11,79], more specifically, corruption of local government officials prevented some
projects from reaching their expected performance levels. Obviously, although the “anti-
corruption” work has been advancing in China, it still needs to be further implemented.

The results of the SEM provide strong empirical support for the expected relation-
ship between GC and GP of PPP projects, i.e., IE, FS, MT, IEC, which were all posi-
tively associated with GP. In terms of the influence level of IE, this finding also supports
Zhang et al. (2015) and Wang et al. (2012)’s research that the performance of PPP is closely
related to its IE [36,80], especially, a well-established legal framework and stable policy for
PPP projects play an important role in the advancement, development, and performance of
PPP [10,32,81]. Secondly, previous studies have shown that the FS plays an important role
in the performance of PPP projects [82,83], which is consistent with our findings as well.
Financial risk is considered to be one of the critical factors leading to the failure or poor
performance of PPP projects [82,84]. For the sake of ensuring the financial viability and
success of PPP, the Ministry of Finance was appointed as the supervision and management
unit for the privatized development of public infrastructure in China [5], which guarantees
the performance of the PPP projects to a certain extent.

Additionally, high investment amount, large scale, long cycle, complex technology,
and uncertain environment are the characteristics of PPP projects [8,60], which means
higher requirements for MT. Correspondingly, the path coefficient of MT in all constructs
is also the highest, which indicates that its impact on the government performance of
PPP projects is of great value. Equally important, the theory of government failure also
points out that the “visible hand” of the government has the same problem as the market
failure [85], which may appear as supervision failure, opaque government information,
insufficient infrastructure investment in PPP projects, resulting in a great waste of social re-
sources, inability to effectively meet social public needs, seriously damaging social welfare,
and ultimately affecting the GP. Finally, numerous studies have shown that corruption,
public opposition, etc. are the critical factors that cause poor performance or even failure
of PPP projects [10,86]. Therefore, sufficient public participation, government support,
and sufficient trust can effectively improve the GP of PPP projects, which is in line with
our findings.

And moreover, there are differences in GC and GP of PPP projects in regions, which is
expected in view of regional differences in public service level and economic development
level in different regions of China [87,88]. On the one hand, the overall growth rate of the
eastern region is the fastest among the three regions, and the development rate of the central
region in recent years is also constantly increasing [89,90]. More abundant resources and
social and economic development level, which means that it can adapt to the development
of the PPP arrangement more quickly and effectively, so as to achieve a higher level of
credit and performance of PPP projects [87]. In parallel, the lack of guidelines for PPP in the
western region, as well as subject to the economic environment, ultimately leads to poor
GC and GP levels of PPP projects [91]. On the other hand, the governments of the western
region are implementing the PPP with practical actions to achieve the goal of breaking
through the bottleneck of infrastructure restricting economic development [1]. According
to the “2020 Semi-annual Report of the National PPP Integrated Information Platform
Management Library Project”, the top four provinces in terms of cumulative investment
in the library projects are Yunnan (1.3 trillion CNY), Guizhou (1.2 trillion CNY), Henan
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(1.0 trillion CNY), and Sichuan (1.0 trillion CNY), all of which are located in the central
and western regions. Therefore, the GP and GC of PPP projects in the central and eastern
regions converge, and the western region also achieved good results in terms of GP and GC
of PPP projects, but there are still gaps derived from their own development constraints.

6. Conclusions

The primary objective of this paper was to explore the specific influence of GC on GP
in PPP projects. Using a sample of 359 valid questionnaires from respondents who had
experience/knowledge with PPP projects, the present study examined the relationship
between GC and GP in PPP projects, of which GC consists of three dimensions (four
constructs) based on the WSR system theory. The following conclusions were obtained:
(1) Although the GC and GP levels of PPP projects in China are currently at a relatively
optimistic level, there is still a great room for improvement; (2) It has a positive influence
between GC and GP of PPP projects, that is, IE, FS, MT, and IEC are all positively associated
with GP; (3) The GC and GP of PPP projects vary with the level of regional economic and
social development, among which the eastern and central regions with higher economic and
social development level has the higher GC and GP, while the western region is the lower.

This study contributes to the knowledge system of the relationship between credit
and performance in PPP, and clarifies the influencing mechanism between GC and GP in
PPP projects. First, compared with previous studies, this study established a new research
framework, based on WSR system theory, comprehensively considered the GC of PPP
projects from the aspects of IE, FS, MT, IEC, and verified the relationship between GC and
GP of PPP projects through empirical research. Meanwhile, it is also conducive to the
government’s in-depth understanding of the attitudes of practitioners and potential users
of PPP projects, thus checking for leaks and filling vacancies and providing the basis for
the government to effectively guide PPP practice, and further promoting the sustainable
development of infrastructure.

Specifically, given the significant effect on GP through GC of PPP projects, GC is
encouraged to get attention in various aspects so as to comprehensively improve GC of PPP
projects, especially for items with low index scores, e.g., official corruption, information
transparency, and public participation. Therefore, the government can adopt more targeted
measures such as strengthening the punishment intensity of corruption and formulating
incentive measures in PPP implementation, which could curb corrupt intentions and
promote work enthusiasm to effectively improve project performance, as well as promoting
the market competition of PPP projects and attracting more powerful private sectors to
participate. Similarly, public participation is of great significance for promoting social
development, and extensive public participation needs to be implemented thoroughly in
the life cycle to improve the GP of PPP projects.

This study, however, is also subject to some limitations while opening avenues for future
research. First, this study uses an online survey as the main method owing to the outbreak of
the COVID-19 epidemic, which to a certain extent resulted in the number of questionnaires
obtained in different regions being a little unbalanced, and it should be subject to a more
comprehensive investigation in the next step. Additionally, owing to the lack of literature
on the relationship between GC and GP in PPP projects, as well as some concepts that are
difficult to operate in practice, the SEM constructed for this study is relatively simple, and no
intermediate variables are added, which is also the focus of next research.
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