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Abstract: In China, achieving sustainable development goals for PPP projects is an urgent issue.
Project governance mechanisms are important to PPP project sustainability, but there are many risk
factors in traditional project governance mechanisms. This research focuses on embedding risk
governance mechanisms into the traditional project governance system with contract governance
mechanisms and relationship governance mechanisms. The main purpose is to reveal the integration
of PPP project governance mechanisms and its impact on governance performance and project sus-
tainability, and to propose governance optimization strategies. First, by enriching the understanding
of the governance mechanism, governance performance and project sustainability, and improving
the measurement scale. Then, by constructing a structural equation model, collecting data through
questionnaires, and exploring the effect of the project governance mechanism on project sustainabil-
ity. (1) The results of direct effect testing show that contractual governance mechanisms, relational
governance mechanisms and risk governance mechanisms are positively associated with governance
performance, and governance performance is positively associated with project sustainability; (2) the
results of mediating effect testing show that interaction of the three governance mechanisms has
a positive effect on governance performance. The research results provide a new approach and
perspectives for improving project governance mechanisms and achieving sustainable development
in the practice of PPP projects.

Keywords: PPP project; governance mechanism; governance performance; sustainability

1. Introduction

The PPP model refers to the cooperative model in which the government introduces
social capital through market mechanisms, which can not only relieve pressures on public
finance, but also helps improve the supply efficiency of public facilities and services [1]. This
model has become a major innovation of institutional supply in the field of infrastructure
and public services, and has been widely adopted by more and more countries, especially
developing countries [2]. In recent years, the Chinese government has successively issued
policy documents related to the PPP model, formally proposing that the model be widely
adopted in the construction of public infrastructure. Various local governments have
launched PPP projects in succession, and this model has been vigorously developed in
China [3]. The latest data from the PPP project database of the Ministry of Finance shows
that, as of February 2023, a total of 10,396 PPP projects have been signed nationwide,
with an investment of 16.4 trillion yuan [4]. However, from 2018 to 2022, the cumulative
number of returned projects reached 3817, with an investment of 4.58 trillion yuan. The
reason is that the problems existing in the explosive development of PPP projects, such as
imperfect theories and systems and insufficient practical experience, restrict the healthy
and sustainable development of PPP projects in China [5]. People began to focus on the
development of PPP projects from rapid and vigorous development to the stage of healthy
and sustainable development [6].

Buildings 2023, 13, 2424. https://doi.org/10.3390/buildings13102424

https://www.mdpi.com/journal /buildings


https://doi.org/10.3390/buildings13102424
https://doi.org/10.3390/buildings13102424
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/buildings
https://www.mdpi.com
https://orcid.org/0000-0001-9887-2349
https://doi.org/10.3390/buildings13102424
https://www.mdpi.com/journal/buildings
https://www.mdpi.com/article/10.3390/buildings13102424?type=check_update&version=1

Buildings 2023, 13, 2424

20f19

The United Nations is promoting a PPP model guided by the concept of sustainable
development and has formulated more than 30 international PPP standards that match the
17 United Nations Sustainable Development Goals to promote the realization of sustainable
development in PPP projects [7]. This study holds that project sustainability is not limited
to the scope of the “iron triangle” (cost, schedule, and quality) of project management, but
the comprehensive and coordinated development of economic, social and environmental
dimensions. Chinese scholar Xiong Wei et al. (2017) [8] proposed sustainable development-
oriented PPP project version 3.0 for the first time from the three perspectives of object-
subject-process. This paper introduces the application and promotion of PPP project version
3.0 in reality, which provides enlightenment for research on sustainable development
management of PPP projects. More and more PPP projects incorporate the concept of
sustainability into the objectives of project management [9-11]. How PPP projects achieve
sustainable development goals is an important issue that needs to be solved urgently.

Traditional project management methods have been unable to meet the management
needs of sustainable development of PPP projects [6]. Project governance has been playing
an irreplaceable role in the realization of the objectives of construction projects. Kong
and Ma constructed a unified theoretical framework with internal governance and the
external institutional environment and discuss the important impact of MNE participation
on the survival of PPP projects [12]. Crawford [8] points out that project governance is a set
of common management frameworks and procedures. Project governance is always for
the realization of enterprise objectives, it covers a series of methods such as governance
structure, value system, process system and so on, which can help to achieve organizational
goals [8].

A good project governance mechanism can improve project governance performance
and promote the sustainable development of projects [13,14]. In the field of project man-
agement, performance is recognized as the combination of processes and results based on
comprehensive consideration of the “5E” criteria of PPP projects (economy, efficiency, effect,
fairness and environmental factors). In this study, PPP project governance performance is
defined as the comprehensive consideration of the governance process performance and
governance result performance of PPP projects within the project life cycle based on the
“5E” standard.

China’s PPP project governance mechanism mainly relies on the contract governance
mechanism and relationship governance mechanism, and the construction of the gov-
ernance mechanism needs to be improved. Combined with the governance theory of
Williamson, contractual governance is often regarded as a series of formal institutional
arrangements in the process of project cooperation. Relational governance, as an informal
governance mechanism opposite to formal contractual governance, mainly relies on social
relations and shared norms to achieve relationship governance [15-17]. In a complex and
uncertain environment, the existing governance system based on PPP project contracts and
relationship norms finds it difficult to effectively deal with the complex practical problems
it faces. Affected by the incompleteness of contracts and instability of partnerships, there
are many complex risk factors in the process of contractual governance and relational
governance, which increase the difficulty of project governance, resulting in a generally
low governance effectiveness for PPP projects [18]. Therefore, it is necessary to improve
the traditional project governance mechanism in view of the risks existing in PPP projects.

Scholars have tried to research project risk management from the aspects of project risk
identification, risk assessment, risk prevention and control [19,20]. However, there have
been few studies on PPP project risk governance in the past, especially a lack of research
on the relationship between PPP risk governance mechanisms and project sustainability.
The risk factors in PPP projects tend to have multiple impacts on the internal and exter-
nal environment required for the stable development of PPP projects. Risk governance
oriented by value creation is crucial to the healthy and sustainable development of PPP
projects [21]. Therefore, in order to make up for the limitations of previous studies, this
study embedded a risk governance mechanism into the project governance system with a
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contract governance mechanism and relationship governance mechanism as the core, and
comprehensively integrated project rules, relationships and values to form an integrated
governance mechanism, and explore the relationship between the integrated governance
mechanism and the sustainability of PPP projects.

This study contains some theoretical contributions. The first is to combine the reality
of PPP projects in China, propose the definition and implications of the project governance
mechanism, project governance performance and project sustainability, and divide the
dimensions, design measurement scales, and conduct empirical research. The second
is to analyze the impact mechanism of the project governance mechanism on project
sustainability and explore the interaction of the three types of governance mechanisms.
The research results provide new research perspectives and ideas for the governance of
PPP projects, which are conducive to the development of project sustainability.

The following are two main research questions (RQ):

RQ1:How does the PPP project governance mechanism influence project governance
performance and project sustainability?

RQ2: What is the interaction between the contract governance mechanism, relational gover-
nance mechanism and risk governance mechanism?

According to the above analysis, the sustainable development of PPP projects in China
requires a more adaptable integrated governance mechanism. The aims of this paper are
as follows: (1) to reveal the interaction mechanism between the integrated governance
mechanism of PPP projects and project governance performance and sustainability; (2) to
propose an optimization strategy for the PPP project governance mechanism.

2. Conceptual Model and Research Hypotheses
2.1. The Establishment of a Conceptual Model

Based on the above research hypotheses, this paper tries to integrate the three-dimensional
mechanisms of a contract governance mechanism, a relational governance mechanism and a
risk governance mechanism, and analyzes their internal interaction. Following the research idea
of “project governance mechanism—project governance performance—project sustainability”,
the internal mechanism of the PPP project governance mechanism is studied theoretically and
analyzed empirically. The conceptual model of the impact path of the PPP project governance
mechanism is shown in Figure 1.
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Figure 1. Conceptual model.

2.2. Governance Mechanism and PPP Project Governance Performance under the Direct Effect

The current research mainly focuses on the influence of a project governance mecha-
nism on project governance performance [16,17,22]. Chen and Manley (2014) [23] developed
a scale to measure the relationship between PPP project governance and performance, and
the research showed that the project governance mechanism could well predict the devia-
tion of project governance performance. Lu et al. (2015) [24] concluded that both contract
governance and relational governance can improve project governance performance based
on transaction cost economics. Zhang proposed that team interdependence has a positive
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impact on cooperative performance in public-private partnership projects [25]. Risk gov-
ernance is an important institutional arrangement to effectively resolve project conflicts
and improve project performance [26]. Incorporating it into the PPP project governance
mechanism with contract governance and relational governance as the core is a beneficial
supplement and improvement to the existing governance mechanism, which can effectively
avoid or reduce project risks and ensure the smooth implementation of projects. The
existing research results show that the improvement of the governance mechanism will
improve project governance performance. Therefore, it is hypothesized that:

HO. The governance mechanism is positively associated with PPP project governance performance.

The hypothetical Model of HO is shown in Figure 2.

77777 Public-private partnership 10/ Governance
Project governance mechanism | (\\Perfor‘mancy)

Figure 2. Hypothetical Model of HO.

Most of the existing studies deconstruct the governance mechanism from the two aspects
of contractual governance and relational governance. According to the above analysis,
this study regards the risk governance mechanism as equally important as the other two
governance mechanisms.

In PPP projects, contract governance mechanism refers to the formal and legally effec-
tive agreement to constrain and manage the transactions between various organizations,
and to stipulate the responsibilities and rights of both parties [27]. Contractual governance
can clarify the responsibilities of participants through formal contract terms, achieve reason-
able benefit distribution and risk sharing, reduce the opportunistic behaviors of both parties,
and reduce cooperation risks [28]. However, the complexity of the PPP project environment
and the characteristics of the relationship structure make contract governance unable to
solve the problem completely, and relational governance needs to cooperate with it. A
relational governance mechanism refers to the mechanism that implements transactions
through relational rules different from formal contracts [29,30], this governance mechanism
can play a restrictive role in informal mechanisms through trust, commitment, communica-
tion and joint problem solving [11]. Risk governance is to recognize and understand project
risks based on the coordination and interaction of the government, social capital and the
public, according to their own value judgment and interest demands, and to flexibly use
corresponding management tools and methods at different stages of project development,
systematically and scientifically identify, analyze and cope with the internal and external
risks of the project, and eliminate or reduce the losses caused by project risks. Ultimately it
creates the shared value of the project and promotes social public interests [21].

Therefore, this study divides the governance mechanism into three types and uses
these three mechanisms to reflect the internal influence mechanism of governance mecha-
nism on governance performance.

2.3. Three Types of Governance Mechanism and PPP Project Governance Performance

This study quotes the views of SCHEPKER, Yan and Sun that the contract governance
mechanism is composed of two dimensions: risk sharing and benefit distribution [21,28].
In the process of PPP project implementation, contractual governance is an important link
connecting stakeholders [31]. Ferguson (2005) [32] believes that contract governance can
improve project performance and success rate by restricting the opportunistic behavior
of relevant personnel. According to the cost transaction theory, rigorous and detailed
contracts can effectively protect stakeholders by using the constraints of the formal frame-
work [33,34]. Reasonable risk sharing means that when developing the contract governance
mechanism, in addition to the mandatory provisions of the contract, moderate flexibility
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should be maintained to deal with possible risks. Risk sharing is a commonly used incentive
mechanism in PPP projects. Joyner (2007) [35] believed that PPP projects could improve
project governance performance by establishing a reasonable risk sharing mechanism. In
addition, contractual governance also includes income distribution clauses that determine
the content and means of remuneration, and its incentive effect has been demonstrated
by studies [36,37]. Therefore, making clear and detailed contract terms can avoid the
opportunistic behaviors of stakeholders, protect the rights and interests of all parties, and
improve governance performance [38]. It is thus hypothesized that:

H1. A contract governance mechanism is positively associated with PPP project governance
performance.

H1a. Risk sharing is positively associated with PPP project governance performance.
H1b. Income distribution is positively associated with PPP project governance performance.

The hypothetical Model of H1, Hla and H1b are shown in Figure 3.
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Figure 3. Hypothetical Model of H1, Hla and H1b.

It is found that some projects with strict contract customization do not achieve satis-
factory project performance [39,40]. On the contrary, some projects without strict contracts
have achieved satisfactory performance results in project practice [30]. This study reflects
the views of Ness and Haugland, Cao and so on, and believes that the relational gover-
nance mechanism is composed of two dimensions: relationship maintenance and cultural
construction [16,41]. Relationship rules often play a crucial role in market transactions. Es-
tablishing a good relationship with stakeholders can improve the satisfaction of all parties
and the level of various indicators of project performance [24,42]. According to stakeholder
theory, relationship governance is based on trust and common norms to reduce transaction
costs [43]. Larson (1990) [44] found that the partnership management model was more
suitable than other project management models in terms of quality, schedule, cost and
satisfaction of project stakeholders through case studies of related projects. It can be seen
that the good maintenance of stakeholder relationships can promote the project governance
performance. Culture is the product of social practice. Eastern culture emphasizes “human-
ism”, pays attention to human kindness, collectivism and people’s sense of belonging to
a collective. Under the influence of this environment, the interpersonal relationship has
a higher degree of intimacy and trust, and the relationship is relatively stable [45]. Based
on the Oriental cultural background, strengthening cultural construction and establishing
organizational relationships can often result in more financial help, information resources
and cooperation opportunities, which is conducive to PPP project governance and promotes
project governance performance [46]. Hence, it is hypothesized that:

H2. A relational governance mechanism is positively associated with PPP project governance
performance.

H2a. Relationship maintenance is positively associated with PPP project governance performance.

H2b. Cultural construction is positively associated with PPP project governance performance.
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The hypothetical Model of H2, H2a and H2b are shown in Figure 4.
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Figure 4. Hypothetical Model of H2, H2a and H2b.

The risk governance concept of IRGC provides important guidance for promoting the
risk governance of PPP projects, which covers the collection, analysis, communication of
risk information, risk management and decision making, etc. This study reflects the views
of sun and R. Ortwin and believes that the risk governance mechanism is composed of
three dimensions: risk identification, risk communication and risk decision-making [47,48].
Effective identification of project risk factors is considered to be an important prerequisite
for risk governance, and rapid identification of the explicit or potential risk sources that
affect the smooth implementation of projects can effectively avoid the accumulation and
amplification of risk-induced problems [49-51]. At the same time, risks are common and
even hidden in various stages of PPP projects. Effective risk communication can timely
rectify the deviations generated in the process of project development [52,53]. According to
Simon’s decision-making theory, the essence of risk governance is risk decision-making.
Risk identification and communication can provide a basis for project managers to make
scientific decisions, improve the scientificity of project risk management and decision-
making, realize the interaction and circulation of the PPP project risk management system,
and then improve governance performance [54,55]. Therefore, it is hypothesized that:

H3. A risk governance mechanism is positively associated with PPP project governance performance.
H3a. Risk identification is positively associated with PPP project governance performance.

H3b. Risk communication is positively associated with PPP project governance performance.
H3c. Risk decision-making is positively associated with PPP project governance performance.

The hypothetical Model of H3, H3a and H3b are shown in Figure 5.
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Figure 5. Hypothetical Model of H3, H3a and H3b.

2.4. Governance Mechanism and PPP Project Governance Performance under the Mediating Effect

Many studies have explored the relationship between contract governance and rela-
tional governance. Overly strict formal contracts may weaken the trust between partners
and encourage rather than hinder the emergence of opportunistic behaviors [39,40]. Poppo



Buildings 2023, 13, 2424

7 of 19

(2002) [56] studied and verified the complementary relationship between contract gover-
nance and relational governance and points out that the organic integration of the two
governance mechanisms can improve project governance performance. Taking risk gov-
ernance as a necessary link in contract governance and relational governance provides a
“backbone” for efficient collaboration between contract governance and relational gover-
nance, which can make up for low governance performance caused by incomplete project
contracts and unstable partnerships [47].The internal and external interaction and orderly
coordination of risk governance, contract governance and relational governance can further
improve project contracts, strengthen partnerships, avoid or reduce project management
risks and external environmental risks, and help improve project governance performance.
Therefore, it is hypothesized that:

H4. A governance mechanism is positively associated with PPP project governance performance
under the mediating effect.

The hypothetical Model of H4 is shown in Figure 6.

Contract ™
. Governance
e “Relational / Governance
Governance \\Performance

Figure 6. Hypothetical Model of H4.

2.5. Governance Performance and PPP Project Sustainability

An efficient governance mechanism for PPP projects ensures the success of the
project [7]. The success of the project requires not only the realization of time, cost and
quality objectives, but also the satisfaction and identity of the owners and related parties, as
well as the economic, social and environmental impacts of the project [10,57-60]. Efficient
project governance can provide a reasonable institutional environment, effective incentives
and constraints for all project participants. It will improve the quality of managers’ deci-
sions, promote the development of partnerships, and increase the output of high-quality
projects with low costs and low energy consumption [61,62] to achieve a series of social
outcomes such as health, safety, self-identity, accessibility and belonging [63]. All these
provide a strong guarantee for PPP projects to achieve sustainable development of the
economy, society and environment [64,65]. Hence, it is hypothesized that:

HS5. Governance performance is positively associated with PPP project sustainability.

The hypothetical Model of H5 is shown in Figure 7.
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Figure 7. Hypothetical Model of H5.
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2.6. List of Hypotheses
The summary of research hypotheses in this paper are shown in Table 1.
Table 1. Summary of research Hypotheses.
Related Action Path Relationship Properties

Project governance and
governance performance

HO: Project governance — Governance performance +

Contract governance and
governance performance

H1: Contract governance — Governance performance
Hla: Risk sharing — Governance performance
H1b: Income distribution — Governance performance

Relational governance and
governance performance

H2: Relational governance — Governance performance
H?2a: Relationship maintenance — Governance performance
H2b: Cultural construction — Governance performance

Risk governance and
governance performance

H3: Risk governance — Governance performance

HB3a: Risk identification — Governance performance
H3b: Risk communication — Governance performance
H3c: Risk decision-making — Governance performance

R "

Three types of governance
mechanism to each other

H4: Contract governance, relational governance and risk
governance play an intermediary role in the correlation of Mediatory
other governance to governance performance

Governance performance
and project sustainability

H5: Governance Performance — Project sustainability +

+: Positive influence.

3. Research Methods and Data Collection

The influence of a PPP project governance mechanism on project sustainability is
not yet clarified in existing research, and empirical studies still stand as an academic
gap in context of China’s PPP projects. Mohammed Abdelkader proposed a method
called multi-criteria decision making (shortened to the MCDM model) in the process of
studying selection of the best private partner, providing a way to evaluate the importance of
different criteria [66]. However, the MCDM model cannot reveal the intrinsic mechanisms
between variables. In this paper, the variables of the governance mechanism, governance
performance and project sustainability show multidimensional characteristics, and the
intrinsic structural and hierarchical relationship between these multidimensional variables
is to be clarified in this paper. Obviously, the MCDM model is not suitable for the solving
of these problems, but the method of structural equation model (SEM) happens to show
advantages in solving these problems. Therefore, the SEM is adopted as the main research
method in this research.

In this paper, effective data required for each component of the research was firstly
obtained through questionnaires, and the reliability and validity of the sample data was
tested using the SPSS and Amos 24.0 software. Finally, the interaction between PPP project
governance mechanisms and their impact on project sustainability was further analyzed,
which may contribute a lot for project governance practices.

3.1. Research Methods

The questionnaire was mainly designed for the conceptual model, and the required
effective data was obtained through questionnaire-based investigation. In order to ensure
that the measurement items in the questionnaire can accurately reflect the variables in the
conceptual model, first of all, on the basis of extensive reading, collection and review of the
existing literature, combined with the characteristics of China’s PPP projects, a preliminary
list of measurement items for the research variables was formed. Secondly, prior to the for-
mal questionnaire survey, we invited Chinese professionals with PPP project management
experience to conduct a pre-test. Finally, the questionnaire items were modified according
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to the feedback of the pre-survey. The measurement items of the formal questionnaire are
shown in Table 1.

The items pertaining to project governance (PG) were designed from three dimensions:
contract governance, relational governance and risk governance. The contract governance
(CG) items were designed with reference to previous studies [67]: risk sharing (CG1-CG3)
and income distribution (CG4-CG6). The items pertaining to relational governance (RG)
were designed on the basis of two dimensions [16,68]: relationship maintenance (RG1-RG3)
and cultural construction (RG4-RG5). The items pertaining to risk governance (RG) were
designed on the basis of three dimensions [69]: risk identification (KG1-KG2), risk com-
munication (KG3-KG4) and risk decision-making (KG5-KG6). Governance performance
(GP1-GP4) and project sustainability measurement items (PS1-PS5) were designed using
relevant studies [6,8,70]. A five-point Likert scale was adopted in this questionnaire to mea-
sure the respondents’ level of agreement, with 1 indicating strongly disagree, 5 indicating
strongly agree.

3.2. Data Collection

The questionnaire consists of four parts, including the preface, the basic information
of the respondents, the characteristics of the project, the investigation of the PPP project
governance mechanism and the actual completion of the project. Combined with the num-
ber of measurement questions and the predicted recovery rate, a total of 320 questionnaires
were distributed, and a total of 272 questionnaires were recovered, with a recovery rate
of 85.00%. After checking the recovered questionnaires and eliminating the invalid ones,
248 valid questionnaires were finally obtained with an effective rate of 91.18%.

In terms of the education level of the respondents, a master’s degree accounted for
the highest proportion, accounting for 42.91%. In terms of work experience, 46.64% of the
respondents had 6-8 years of working experience in PPP projects. In terms of the nature of
the place of employment of the respondents, they include government agencies, private
enterprise, construction units and scientific research institutions. The PPP projects involved
were mainly transportation and municipal engineering, accounting for 31.34% and 25.37%.
Managers accounted for the majority of respondents, with a total of 80.97%. The results of
descriptive statistical analysis are shown in Table 2.

Table 2. Constructs and items.

Constructs

Measurement Items References

Contract Governance (CG)

CGI1: The duties and rights in the contract are fully set up

CG2: The contract imposes strict penalties for failure to perform

CG3: The contract sets up flexible and efficient renegotiation procedures
such as changes and price adjustments

CG4: The contract sets up a clear system of income distribution

CGS5: The contract sets out specific ways to obtain income

CG6: The contract establishes a price readjustment mechanism

SCHEPKER et al. (2014) [28]
Sun, Y.G. (2021) [47]
Yan et al. (2016) [67]

Relational Governance (RG)

RG1: The partners keep their commitments to us and act as expected

RG2: The partners have been fair in their negotiations with us

RG3: Our communication with the partners is timely, complete and accurate
RG4: The partners are willing to share their proprietary information

RG5: The partners are committed to improving the relationship as a whole,
not just individually

Cao and Lumineau (2015) [16]
Li X.G. (2019) [41]
Ness & Haugland
(2005) [48]
Mohr and Spekman (1994) [68]

Risk Governance (KG)

KG1: We have a strong sense of risk management

KG2: We can quickly identify the sources of risk that affect the smooth
implementation of the project

KG3: We value risk communication with our partners

KG4: Risk communication plays an important role in risk identification and
risk decision-making

KG5: The project has a complete risk assessment system

KG6: We can make correct judgments about the treatment of risk factors

Sun, (2021) [21]
M. Haellgren, T.L. Wilson
(2008) [48]
R. Ortwin, K. Andreas et al.
(2011) [69]
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Table 2. Cont.

Constructs

Measurement Items

References

Governance Performance (GP)

GP1: Stakeholder cooperation has a high degree of satisfaction

GP2: The public has a high degree of satisfaction with the public products
GP3: The progress, cost and quality of the project are within the control
target range

GP4: The investment income of the project has reached the expected target

Henisz W, Richardscott W.

(2012) [15]

She L, Tang S. (2017) [70]

Project Sustainability (PS)

PS1: The project has a low whole life cost

PS2: The project has a high internal rate of return

PS3: The project can improve the quality of life of local residents

PS4: The project does not cause water, air or noise pollution

PS5: The project focuses on energy conservation during the construction
and operation stage

Shen et al. (2016) [6]
Babatunde et al. (2020) [9]

4. Model Quality Assessment
4.1. Reliability and Validity Tests

The basis and premise of the SEM analysis is the precision and availability of data
sources. Therefore, it is necessary to analyze whether the measurement model meets the
conditions of applying factor analysis. In this paper, the Bartlett sphere test and KMO test
were used to analyze the variables, and the results are shown in Table 3. The KMO value of
each variable was >0.7, and the statistical value was significant, indicating that the data

were suitable for factor analysis.

Table 3. The profile of respondents.

Item Categories Number Ratio (%)
Education background Bachelor’s degree or below 109 40.67%
Master’s degree 115 42.91%
Doctorate 44 16.42%
Work experience in o
PPP project Less than 3 years 31 11.57%
3-5 years 86 32.09%
6-8 years 125 46.64%
More than 8 years 26 9.70%
Project type Traffic and transportation 84 31.34%
Municipal engineering 68 25.37%
Environmental protection 32 11.94%
Energy power 29 10.82%
Hydraulic engineering 25 9.33%
telecommunication 20 7.46%
Other 10 3.73%
Role in the project Government agency 68 25.37%
Private enterprise 67 25.00%
Construction unit 102 38.06%
Sc1e.nt1f%c rgsearch 31 11.57%
institution
Job position General staff 51 19.03%
Grass-roots management 64 23.88%
Middle management 92 34.33%
Senior management 61 22.76%

SPSS 22.0 software was used to evaluate the reliability and validity of the model. The
evaluation results are shown in Table 4. The Cronbach’s alpha coefficient of each construct
is >0.7, and the AVE value is >the recommended value of 0.5. In addition, the composite
reliability (CR) of each structure was >0.7. These values indicate that the construct has

good convergent validity.
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Table 4. Results of KMO and Barlett Test.
Bartlett Spheroid Test Results
Variable KMO - - -
Approximate Chi-Square df Sig.
Contract governance (CG) 0.886 951.40 15 0.000
Relational governance (RG) 0.732 499.49 10 0.000
Risk governance (KG) 0.772 288.82 6 0.000
Governance performance (GP) 0.833 802.81 6 0.000
Project sustainability (PS) 0.813 670.44 10 0.000

Discriminative validity means that the measurement results of different constructs
can be distinguished, and the level of discriminant validity can be reflected by comparing
the square root of AVE and the correlation coefficient. SPSS was used to calculate the
correlation coefficients of each variable. According to the test results in Table 5, the square
root of AVE corresponding to each variable was higher than the correlation coefficients of
other constructs, indicating that the scale had high discriminant validity.

Table 5. Reliability and convergent validity analysis.

Variable CITC Cronbach’sx AVE CR

CG 0.907 0.683 0.928
CG1 0.671
CG2 0.754
CG3 0.782
CG4 0.785
CG5 0.769
CG6 0.695

RG 0.821 0.591 0.877
RG1 0.486
RG2 0.643
RG3 0.640
RG4 0.681
RG5 0.626

KG 0.943 0.815 0.965
KG1 0.830
KG2 0.847
KG3 0.831
KG4 0.822
KG5 0.868
KG6 0.857

GP 0.923 0.812 0.945
GP1 0.840
GP2 0.853
GP3 0.760
GP4 0.832

PS 0.874 0.670 0.909
PS1 0.665

PS2 0.709

PS3 0.776

PS4 0.686

PS5 0.709

4.2. Goodness of Fit Testing

Before hypothesis testing and analysis, Amos software was used to evaluate the
goodness of fit. Table 6 shows the final goodness of fit index values. The fitting parameters
of the structural model all meet the discrimination standard, it can be judged that the
structural model fits well with the sample data. The external quality of the model is
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evaluated, and the theoretical model can be used to analyze the path relationship between
various variables.

Table 6. Discriminate validity.

Variable 1 2 3 4 5
1 Contract governance (CG) 0.826
2 Relational governanc (RG) 0.612 0.769
3 Risk governance (KG) 0.569 0.519 0.903
4 Governance performance (GP) 0.530 0.437 0.260 0.901
5 Project sustainability (PS) 0.568 0.588 0.281 0.721 0.819

5. Hypotheses Testing
5.1. Direct Effect Testing
According to the research hypotheses proposed in this study, a structural equation

model of the influence of the PPP project governance mechanism on governance perfor-
mance and project sustainability is constructed (as shown in Figure 8).

.
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Figure 8. Structural equation model.

Table 7 shows the test results of the research hypotheses. By judging the significance
level of the path coefficient in the structural equation model, we can judge whether the
research hypotheses are supported by the sample data, and then consider accepting or
rejecting the theoretical hypotheses.

The results of the path analysis support HO and H5 with path coefficients = 0.849 and
0.791, and p-value < 0.001, meaning that HO and H5 are accepted.

Contract governance is positively associated with governance performance (path
coefficient = 0.771, p-value < 0.001), thus, H1 is accepted. Income distribution is positively
associated with governance performance (path coefficient = 0.791, p-value < 0.001), thus,
H1b is accepted. However, the path coefficient of Hla is —0.024, the hypothesis that risk
sharing is positively associated with governance performance has not been verified. The
results of the path analysis support H2 with path coefficient = 0.843, and p-value < 0.001.
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Table 7. Goodness of fit test of the structural model.

Model Index Inspection Standard Value
x2/df 1 <x2/df <3 (the limitis 1 < x2/df <2) 1.998
RMR RMR < 0.05 0.032

RMSEA < 0.05 indicates good adaptation

RMSEA RMSEA < 0.08 indicates proper adaptation 0.038
GFI GFI > 0.90 (the limit is GFI > 0.80) 0.952
AGFI AGFI > 0.90 (the limit is AGFI > 0.80) 0.922
IFI IFI > 0.90 0.981
TLI TLI > 0.90 0.982
CFI CFI > 0.90 0.975

Relational governance is positively associated with governance performance. The
path coefficients of H2a and H2b were 0.542 and 0.293, respectively, with p values < 0.001
and <0.01. Relationship maintenance and cultural construction are positively associated
with governance performance.

Risk governance is positively associated with governance performance (path coefficients
of H3, H3a, H3b and H3c are, respectively, 0.735, 0.318, 0.410 and 0.513, p-value < 0.001),
thus, H3, H3a, H3b and H3c are accepted. Risk identification, risk communication and risk
decision-making are positively associated with governance performance.

Through direct effect testing (as shown in Figure 9), project governance shows a
substantial positive correlation effect on governance performance, and governance perfor-
mance is positively associated with project sustainability. In the three types of governance
mechanism, the correlation of relational governance to governance performance shows
the highest strength, while the correlation of contract governance and risk governance to
governance performance is not as strong as that of relational governance, meaning that
relationship rules play a crucial role in PPP projects mainly through improving the satisfac-
tion of all parties related [25] (Lu et al., 2015). Notably, Hla has not been proven, meaning
that the main parties in PPP projects tend to avoid potential risk that may emerge in future
development. The reason for this is that the private and public parties could be seen as
bounded rational persons, tending to draw on advantages and avoid disadvantages [41].

Public-private partnership
Project governance mechanism

0.849

— —
Contract
. Governance

/K Governance ‘0'791 / Project \

\\Performance / \\Sustai nability“

" Relational
Governance

-

Figure 9. Direct Results of the Structural Equation Model.

5.2. Mediating Effect Testing

For the mediating role of the contract governance mechanism, relational governance
mechanism and risk governance mechanism, bootstrapping was adopted with 5000 samples
and a 95% confidence interval to test the mediating effect. The results are shown in
Table 8. The values of BootLLCI and BootULCI are both positive, indicating the existence
of mediation roles.
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Table 8. Results of direct effect testing.
Action Path Standardized Path coefficient p-Value Test Results
HO: Project governance — Governance performance 0.849 e Accepted
H1: Contract governance — Governance performance 0.771 o Accepted
H1a: Risk sharing — Governance performance —0.024 — Refused
H1b: Income distribution — Governance performance 0.791 e Accepted
H2: Relational governance — Governance performance 0.843 ok Accepted
H2a: Relationship maintenance — Governance performance 0.542 e Accepted
H2b: Cultural construction — Governance performance 0.293 ** Accepted
H3: Risk governance — Governance performance 0.735 e Accepted
HB3a: Risk identification — Governance performance 0.318 i Accepted
H3b: Risk communication — Governance performance 0.410 ok Accepted
H3c: Risk decision-making — Governance performance 0.513 i Accepted
HS5: Governance performance — Project sustainability 0.791 ok Accepted

Note(s): ** p < 0.01; *** p < 0.001.

Test Results of Mediating Effect Testing

Test results of mediating effect testing is shown in Table 9. The results show that the
hypothesis that CG — GP, CG — KG — GP, CG — RG — GP are significant supports the
mediating effect of risk governance and relational governance on the association between
contract governance and governance performance. The hypothesis that KG — GP, KG
— CG — GP, KG — RG — GP are significant supports the mediating effect of contract
governance and relational governance on the association between risk governance and
governance performance. The hypothesis that RG — GP, RG — KG — GP, RG — CG — GP
are significant supports the mediating effect of risk governance and contract governance
on the association between relational governance and governance performance. Therefore,
H4 is accepted.

Table 9. Test results of mediating effect testing.

Hypothetical Path Total Indirect Effects Indirect Effect Lower Limit Upper Limit p-Value
CG =GP 0.219 0.139 0.306 o
CG — KG — GP 0 0.180 0.106 0.283 o
CG -+ RG =GP 0 0.132 0.062 0.239 **
KG — GP 0.207 0.186 0.394 i
KG - CG — GP 0 0.180 0.115 0.281 i
KG -+ RG = GP 0 0.106 0.115 0.249 **
RG — GP 0.150 0.063 0.256 **
RG — KG — GP 0 0.133 0.058 0.233 **
RG — CG = GP 0 0.179 0.116 0.279 il

Note(s): ** p < 0.01; *** p < 0.001.

6. Discussion
6.1. Mechanism of the Governance Mechanism Acting on the Sustainability of PPP Projects

Based on the empirical analysis, the results of direct effect testing are analyzed
as follows:

The research results confirm that the PPP project governance mechanism has a direct
positive effect on governance performance, and governance performance has a direct
positive effect on PPP project sustainability. It supports the views of [23,61,63], proves that
project governance is an effective tool to promote the sustainability of PPP projects, and
can ensure the comprehensive and sustainable development of PPP projects in multiple
dimensions of the economy, society and the environment.

The contract governance mechanism, relational governance mechanism and risk gov-
ernance mechanism all have a direct positive effect on PPP project governance performance.
These findings are consistent with the views of [38,46,55]. In terms of the contract gover-
nance mechanism, making clear and detailed contract clauses in PPP projects can avoid
the opportunistic behaviors of both parties, and reasonable income distribution has a
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positive incentive effect on stakeholders, thus improving project governance performance.
In terms of the relational governance mechanism, maintaining a good relationship with
stakeholders can improve the satisfaction of all parties and promote project governance
performance. Eastern cultures emphasize collectivism and people’s sense of belonging
in the collective. Strengthening cultural construction can enhance the intimacy and trust
of stakeholders, which is conducive to improving project governance performance. In
terms of the risk governance mechanism, timely risk identification can avoid the accu-
mulation and amplification of risk-induced problems, effective risk communication can
promptly rectify deviations arising from the implementation of the project, and scientific
risk decision-making is conducive to improving the efficiency and quality of project cooper-
ation. Therefore, the contract governance mechanism combined with income distribution,
the relational governance mechanism combined with relationship maintenance and cul-
tural construction, and the risk governance mechanism combined with risk identification,
risk communication and risk decision-making are all conducive to achieving PPP project
sustainability by improving governance performance.

The results of mediating effect testing are analyzed as follows:

The research results confirm that the risk governance mechanism and relational gov-
ernance mechanism have a mediating effect on the relationship between the contract
governance mechanism and governance performance; the contract governance mechanism
and the relational governance mechanism have a mediating effect on the relationship be-
tween the risk governance mechanism and governance performance; the risk governance
mechanism and the contract governance mechanism have a mediating effect on the rela-
tionship between the relational governance mechanism and governance performance. The
results support the views of [47,56].

The contract governance mechanism in PPP projects increases the constraints of stake-
holders by establishing a formal governance framework, which has a positive effect on
relational governance. By establishing a good relationship with stakeholders, relational
governance can reduce conflicts in management based on trust and common norms, which
has a positive effect on the contract governance mechanism. Through a normative contract
governance mechanism and relational governance mechanism, the probability of contract
risk and relational risk occurrence can be reduced. Therefore, both the contract governance
mechanism and the relational governance mechanism have a positive effect on the risk
governance mechanism. The risk governance mechanism can make up for the incomplete-
ness of the contract governance mechanism and the instability of the relational governance
mechanism, further improving the project contract and strengthening partnerships. There-
fore, the risk governance mechanism has a positive effect on both the contract governance
mechanism and the relational governance mechanism. The results show that the interaction
of the contract governance mechanism, the relational governance mechanism and the risk
governance mechanism can improve project governance performance and promote the
sustainable development of PPP projects.

6.2. Optimization Strategy for PPP Project Governance Mechanisms

On the one hand, more effective measures of the PPP project risk governance mecha-
nism should be further implemented and adopted by project managers. Most of the risks of
PPP projects are due to the imperfection of the existing traditional governance mechanism.
Through risk governance, project risks can be effectively avoided or reduced. Therefore,
it is necessary to improve the awareness of risk governance, accurately understand the
complexity and variability of the internal and external environment of PPP projects, quickly
identify explicit or potential sources of risk that affect the sustainability of PPP projects and
avoid the accumulation and amplification of risk-induced problems. Secondly, we should
attach importance to risk communication and enable the role of risk communication as
the central medium for risk identification and risk decision-making. Make risk decision-
making and risk governance more scientific, realize the interaction and circulation of the
PPP project risk governance system.
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On the other hand, the relationship between the PPP project contract governance
mechanism, the relational governance mechanism and the risk governance mechanism
should be balanced by project managers. Each of the two governance mechanisms is
closely related, and each governance mechanism has a very important impact on project
governance performance. Therefore, to ensuring orderly coordination among contract
governance, relational governance and risk governance is an important prerequisite for
improving the governance mechanism of PPP projects. In China, balanced governance
strategy is an important direction for the development of governance theory and practice
for PPP projects. Firstly, risk governance applies to the whole life cycle of PPP projects.
It is a new governance mechanism coupled and supported by contract governance and
relational governance. The integration and interaction of contract governance and rela-
tional governance cannot be separated from the drive of risk governance. Promoting the
effective collaboration of different governance mechanisms is key to solving the governance
problems of PPP projects. Secondly, it is necessary to pay attention to the balance of factors
in project governance, such as income distribution, relationship maintenance, cultural con-
struction, risk communication, etc., so as to achieve a relative balance between the contract
governance, relational governance and risk governance of PPP projects, reduce project
conflicts and uncertainties, effectively avoid project risks, and achieve the sustainable
development of PPP projects.

7. Conclusions

This study reveals the relationship between the contract governance mechanism, re-
lational governance mechanism and risk governance mechanism of PPP projects, as well
as the mechanism of the integrated governance mechanism on PPP project governance
performance and project sustainability. We conducted empirical research via questionnaires
administered to Chinese PPP professionals. The results of direct effect testing show that the
contract governance mechanism, relational governance mechanism and risk governance
mechanism are positively associated with PPP project governance performance, and gov-
ernance performance is positively associated with PPP project sustainability. The results
of mediating effect testing show that the integration of the governance mechanisms is
positively associated with PPP project governance performance.

The five hypotheses of this study were all supported, and it has been confirmed that
the contract governance mechanism, relational governance mechanism and risk governance
mechanism of PPP projects can improve governance performance. At the same time, it also
reflects the incomplete governance characteristics of a single governance mechanism and
confirms that the integration of governance mechanisms can improve project governance
performance, so as to achieve the sustainable development of PPP projects. Based on the
empirical results, an optimization strategy for PPP project governance is proposed. The
first step is to implement PPP project risk governance mechanism-related measures, and
the second is to balance the relationship between the PPP project contract governance
mechanism, relational governance mechanism and risk governance mechanism. The
results of this study make up for the lack of research on risk governance mechanisms and
have important theoretical and practical guiding significance for improving governance
mechanisms, coordinating different governance mechanisms, and realizing the healthy and
sustainable development of PPP projects.

Innovatively in this paper, the risk governance mechanism is embedded in the project
governance system, which was considered as being made up of contract governance and
relational governance in traditional studies, and this three-mechanism governance system
shows better practical significance in China’s context, supplementing the research gap of
empirical research based on Chinese experience and providing new research perspectives
and ideas in the area of PPP project governance. Moreover, the three key factors of PPP
project governance could be emphasized in practical projects of a broader scope like
international PPP projects of Chinese construction enterprises, and may even be applicable
in other countries, which on the other hand still needs to be verified in further research.
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However, this research focuses on analyzing the governance mechanism of PPP projects and
its functional relationship from a macro perspective and is committed to solving prominent
problems in the current practice of PPP project governance in China. The differences
between different types of PPP projects are not clearly distinguished, and the analysis
process is not microscopic enough. Furthermore, the PPP model has now been applied to
several kinds of projects in different industry areas, and the correlation of the three types of
mechanism on governance performance may show different strengths in different kinds of
PPP projects, for the determined parties and determined factors exhibit large differences
in different industry areas. In future studies, PPP project types can be refined based on
the conclusions of the current research and combined with project cases to analyze the
relationship between the governance mechanisms of different types of PPP projects and
their impact on governance performance and project sustainability, so as to propose more
detailed governance mechanisms for PPP projects. The synergistic effect formed by the
integrated governance mechanism will be utilized to improve the governance performance
of different types of PPP projects and promote the healthy and sustainable development of
PPP projects.

Author Contributions: Conceptualization, Y.S. and S.H.; methodology, Y.S. and S.H.; validation, Y.S.;
formal analysis, Y.S.; data curation, Y.S. and S.H.; writing—original draft preparation, Y.S.; writing—
review and editing, Y.S.; visualization, Y.S. and S.H.; project administration, Y.S. and S.H.; supervision,
S.H.; funding acquisition, S.H. and Y.S. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the Fundamental Research Funds for the Central Universities
(2022Y]S036).

Data Availability Statement: The data used to support the results in this article are included within
the paper. If you have any queries regarding the data, the data of this study can be available from the
correspondence upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Asian Development Bank. Public-Private Partnership (PPP) Handbook; Asian Development Bank: Mandaluyong, Philippines, 2008;
pp- 1-2.

2. Ye, X.; Shi, S.; Chong, H.-Y.; Fu, X,; Liu, L.; He, Q. Empirical analysis of firms’ willingness to participate in infrastructure PPP
projects. J. Constr. Eng. Manag. 2018, 144, 04017092. [CrossRef]

3.  Li, KM. PPP mode innovation and sustainable development path selection. Bidding Procure. Manag. 2018, 70, 45-51.

4. Nations, U. Transforming Our World: The 2030 Agenda for Sustainable Development. 2015. Available online: https://
sustainabledevelopment.un.org/post2015/transformingourworld /publication (accessed on 23 January 2023.).

5. Yang, L. Analysis and Countermeasures of the problems in the development of PPP projects in China. China’s Collect. Collect.
Economy 2017, 14, 18-19.

6. Shen, L.; Tam, V;; Gan, L.; Ye, K.; Zhao, Z. Improving sustainability performance for Public-Private-Partnership (PPP) projects.
Sustainability 2016, 8, 289. [CrossRef]

7. Abednego, M.P,; Ogunlana, S.0. Good project governance for proper risk allocation in public-private partnerships in Indonesia.
Int. ]. Proj. Manag. 2006, 24, 622-634. [CrossRef]

8. Xiong, W. Theory and practice of sustainable development-oriented PPP model. J. Tongji Univ. Soc. Sci. Ed. 2017, 28, 78-84.

9. Babatunde, S.0.; Ekundayo, D.; Udeaja, C.; Abubakar, U.O. An Investigation into the Sustainability Practices in PPP Infrastructure
Projects: A Case of Nigeria. Smart and Sustainable Built Environment. 2020. Available online: https://www.emerald.com/
insight/2046-6099.htm (accessed on 23 January 2023.).

10. Hueskes, M.; Verhoest, K.; Block, T. Governing public-private partnerships for sustainability an analysis of procurement and
governance practices of PPP infrastructure projects. Int. J. Proj. Manag. 2017, 35, 1184-1195. [CrossRef]

11. Wang, N.; Ma, M. Public—private partnership as a tool for sustainable development-what literatures say? Sustain. Dev. 2020, 29,
243-258. [CrossRef]

12. Kong, Z.; Ma, H.; Lv, K,; Shi, ].J. Liability of Foreignness in Public-Private Partnership Projects. ]. Constr. Eng. Manag.
2023, 149, 04023085. [CrossRef]

13.  Gu, Q.; Yang, W.H.; Dai, D.S. Theoretical research and progress review of project governance. Build. Econ. 2012, 2, 64-67.

14. Hurk, M.V.D,; Verhoest, K. The challenge of using standard contracts in public-private partnerships. Public Manag. Rev. 2016, 18,

278-299. [CrossRef]


https://doi.org/10.1061/(ASCE)CO.1943-7862.0001404
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://sustainabledevelopment.un.org/post2015/transformingourworld/publication
https://doi.org/10.3390/su8030289
https://doi.org/10.1016/j.ijproman.2006.07.010
https://www.emerald.com/insight/2046-6099.htm
https://www.emerald.com/insight/2046-6099.htm
https://doi.org/10.1016/j.ijproman.2017.02.020
https://doi.org/10.1002/sd.2127
https://doi.org/10.1061/JCEMD4.COENG-13380
https://doi.org/10.1080/14719037.2014.984623

Buildings 2023, 13, 2424 18 of 19

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.
45.

46.

Henisz, W.].; Levitt, R.E.; Scott, W.R. Toward a unified theory of project governance: Economic, sociological and psychological
supports for relational contracting. Eng. Proj. Organ. J. 2012, 2, 37-55. [CrossRef]

Cao, Z.; Lumineau, F. Revisiting the interplay between contractual and relational governance: A qualitative and meta-analytic
investigation. J. Oper. Manag. 2015, 33-34, 15-42. [CrossRef]

Xue, J.; Yuan, H.; Shi, B. Impact of contextual variables on effectiveness of partnership governance mechanisms in megaprojects:
Case of Guanxi. J. Manag. Eng. 2017, 33, 04016034. [CrossRef]

Zhang, W.K,; Yang, Y.H.; Wang, Y.Q. Key determinants of public-private partnership performance—Based on empirical research
in several transition countries. J. Public Adm. 2010, 3, 103-112+127-128.

Qi, X.; Ke, Y.J.; Wang, 5.Q. Case—Based analysis of major risk factors for PPP projects in China. Soft Sci. China 2009, 5, 107-113.
Yuan, ].F. Risk assessment of residual value of infrastructure PPP projects based on SEM. Tech. Econ. 2013, 1, 75-84.

Sun, J.; Shi, Y.F. From the perspective of social network analysis, Research on the governance mechanism and relationship between
PPP projects and its elements. Seek. Truth 2021, 5, 36—49.

Warsen, R.; Klijn, E.H.; Koppenjan, J. Mix and match: How contractual and relational conditions are combined in successful
Public-Private Partnerships. J. Public Adm. Res. Theory 2019, 29, 375-393. [CrossRef]

Chen, L.; Manley, K. Validation of an instrument to measure governance and performance on collaborative infrastructure projects.
J. Constr. Eng. Manag. 2014, 5, 63-70. [CrossRef]

Lu, P; Guo, S.; Qian, L. The effectiveness of contractual and relational governances in construction projects in China. Int. J. Proj.
Manag. 2015, 1, 212-222. [CrossRef]

Zhang, H.; Shi, S.; Zhao, F; Ye, X.; Qi, H. A Study on the Impact of Team Interdependence on Cooperative Performance in
Public-Private Partnership Projects: The Moderating Effect of Government Equity Participation. Sustainability 2023, 15, 12684.
[CrossRef]

Zhou, Z.X.; Zhang, X.P; Zhang, P. Problems and countermeasures in the application of PPP mode under the new normal. Soft Sci.
China 2015, 9, 82-95.

Williamson, O.E. Transaction-Cost Encomics: The Governance of Contractual Relations. . Law Econ. 1979, 22, 233-261. [CrossRef]
Schepker, D.J.; Ohw, Y.; Martynov, A. The Many Futures of Contracts: Moving Beyond Structure and Safeguarding to Coordination
and Adaptation. J. Manag. Off. |. South. Manag. Assoc. 2014, 40, 193-225. [CrossRef]

Lee, Y.; Cavusgil, S.T. Enhancing alliance performance: The effects of contractual-based versus relational-based governance. J.
Bus. Res. 2006, 59, 896-905. [CrossRef]

Yan, L.; Zhang, L. Interplay of contractual governance and trust in improving construction project performance: Dynamic
perspective. . Manag. Eng. 2020, 36, 04020029. [CrossRef]

Yan, L.; Deng, X.W.; Deng, ].J. Empirical research on agent incentives based on key project governance factors: Taking project
control rights as moderating variables. J. Civ. Eng. 2014, 6, 126-137.

Ferguson, R.J.; Paulin, M.; Bergeron, J. Contractual governance, relational governance, and the performance of interfirm service
exchanges: The influence of boundary-spanner closeness. J. Acad. Mark. Sci. 2005, 2, 217-234. [CrossRef]

Lewis, M.; Roehrich, J. Towards a Model of Governance in Complex (Product-Service) Inter-Organisational Systems; Social Science
Electronic Publishing: Kiel, Germany, 2017.

Williamson, O.E.; Duan, Y. Capitalist Economic System: On Enterprise Contract and Market Contract; The Commercial Press: Shanghai,
China, 2004.

Joyner, K. Dynamic evolution in public private partnerships. Manag. Law 2007, 49, 206-217.

Liang, Y.K. Contract Governance and Relationship Governance in Project Management; Sun Yat-Sen University: Guangzhou, China, 2008.
Cheung, 5.0.; Yiu, TW,; Lam, M.C. Interweaving Trust and Communication with Project Performance. J. Constr. Eng. Manag.
2013, 139, 941-950. [CrossRef]

Xie, H.T.; Chen, F. Research on the influence of contract governance and relationship governance on construction project
performance. Proj. Manag. Tech. 2013, 11, 14-18.

Xiang, P.; Zhou, J.; Zhou, X.; Ye, K. Construction Project Risk Management Based on the View of Asymmetric Information. J.
Constr. Eng. Manag. 2012, 138, 1303-1311. [CrossRef]

Lau, E.; Rowlinson, S. Trust relations in the construction industry. Int. ]. Manag. Proj. Bus. 2010, 3, 693-704. [CrossRef]

Li, X.G. A Study on the Alocation of PPP Project Control Right-Based on Relationship Governance and Contract Governance.
Ph.D. Thesis, Beijing Jiaotong University, Beijing, China, 2019.

Wang, D.; Fang, S.; Li, K. Dynamic changes of governance mechanisms in mega construction projects in China. Engineering.
Constr. Archit. Manag. 2019, 26, 723-735. [CrossRef]

Wong, WK.; Cheung, S.O.; Yiu, TW,; Pang, H.Y. A framework for trust in construction contracting. Int. J. Proj. Manag. 2008, 26,
821-829. [CrossRef]

Larson, E. Project partnering: Results of study of 280 construction projects. J. Manag. Eng. 1900, 2, 30. [CrossRef]

Yin, Y.L.; Xu, Z.C. The relationship between trust, cooperation and project management performance in engineering projects:
From the perspective of relational governance. J. Beijing Inst. Technol. Soc. Sci. Ed. 2014, 16, 41-51.

Luo, L.; Hu, Y.D.; Luo, Q. Research on the relationship between project governance and project performance based on meta-
analysis. Build. Econ. 2021, 42, 290-295.


https://doi.org/10.1080/21573727.2011.637552
https://doi.org/10.1016/j.jom.2014.09.009
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000476
https://doi.org/10.1093/jopart/muy082
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000834
https://doi.org/10.1016/j.ijproman.2014.03.004
https://doi.org/10.3390/su151712684
https://doi.org/10.1086/466942
https://doi.org/10.1177/0149206313491289
https://doi.org/10.1016/j.jbusres.2006.03.003
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000791
https://doi.org/10.1177/0092070304270729
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000681
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000548
https://doi.org/10.1108/17538371011076127
https://doi.org/10.1108/ECAM-03-2018-0137
https://doi.org/10.1016/j.ijproman.2007.11.004
https://doi.org/10.1061/(ASCE)0742-597X(1995)11:2(30)

Buildings 2023, 13, 2424 19 of 19

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Sun, Y.G. Research on the Performance of PPP Project Governance Based on the Dual Governance of Contractual Relations. Ph.D.
Thesis, Beijing Jiaotong University, Beijing, China, 2021.

Ness, H.; Haugland, S.A. The evolution of governance mechanisms and negotiation strategies infixed-duration interfirm
relationships. J. Bus. Res. 2005, 12, 26-39.

Wang, W.X,; Li, Q.M. Risk early warning model of private party in infrastructure project under PPP mode. J. Chongqing Jianzhu
Univ. 2008, 5, 90-94.

Liu, RK,; Liu, X.Z.; Rong, M. Research on risk rating method of government investment project governance. Soft Sci. 2011, 25,
29-35.

You, Y.B. Research on PPP Infrastructure Project Governance Risk Hua Zhong University of Science and Technology. Master’s
Thesis, Huazhong University of Science and Technology, Wuhan, China, 2016.

Feng, L. Research on the Current Situation and Countermeasures of PPP Model Risk Management Based on SWOT Perspective.
Master’s Thesis, Zhengzhou University, Zhengzhou, China, 2016.

Zhang, N.; Ding, R.G. Research on risk assessment based on Unified framework of project governance. Prog. Sci. Technol.
Countermeas. 2014, 31, 84-88.

Hallgren, M.; Wilson, T.L. The Nature and Management of Crises in Construction Projects: Projects-as-practice Obser-vations. Int.
J. Proj. Manag. 2008, 26, 231-246. [CrossRef]

Xing, H.G.; Wu, B. Review of PPP project risk assessment: Based on Cite Space Visual analysis. Build. Econ. 2022, 43, S1.

Poppo, L.; Zenger, T. Do Formal Contracts and Relational Governance Function as Substitutes or Complements. Strateg. Manag. J.
2002, 23, 707-725. [CrossRef]

Yuan, J.; Zhang, L.; Tan, Y.; Skibniewski, M.]. Evaluating the regional social sustainability contribution of public-private
partnerships in China: The development of an indicator system. Sustain. Dev. 2019, 28, 259-278. [CrossRef]

Abdelfattah, F. Relation between Green Buildings and Sustainable Development Practices. In 1st International Conference:
Towards A Better Quality of Life. 2017. Available online: https://papers.ssrn.com/sol3/papers.cfm.abstract_id53163476
(accessed on 30 January 2023).

Maslova, S. Achieving sustainable development goals through public private partnership: Critical review and prospects. Int. J.
Innov. Sustain. Dev. 2020, 14, 288-312. [CrossRef]

Xiong, W.; Chen, B.; Wang, H.; Zhu, D. Public—private partnerships as a governance response to sustainable urbanization: Lessons
from China. Habitat Int. 2020, 95, 102095. [CrossRef]

Cheng, M,; Liu, G.; Xu, Y. Can joint-contract functions promote PPP project sustainability performance? A moderated mediation
model. Eng. Eng. Constr. Archit. Manag. 2021, 28, 2667-2689. [CrossRef]

Cheng, Z.; Wang, H.; Xiong, W.; Zhu, D.; Cheng, L. Public—private partnership as a driver of sustainable development: Toward a
conceptual framework of sustainability-oriented P Environment. Dev. Sustain. 2020, 23, 1043-1063. [CrossRef]

Wang, H.; Zhang, X.; Lu, W. Improving social sustainability in construction: Conceptual framework based on social network
analysis. . Manag. Eng. 2018, 34, 05018012. [CrossRef]

Wang, T.Y. Sustainable Development Goals and PPP Standards from a global perspective: China’s choice. REFORM 2016, 264,
20-34.

Koppenjan, ].EM. Public-Private Partnerships for green infrastructures. Tensions and challenges. Curr. Opin. Environ. Sustain. 2015,
12, 30-34. [CrossRef]

Mohammed Abdelkader, E.; Zayed, T.; El Fathali, H.; Alfalah, G.; Al-Sakkaf, A.; Moselhi, O. An Integrated Multi Criteria Decision
Making Model for the Assessment of Public Private Partnerships in Transportation Projects. Mathematics 2023, 11, 3559. [CrossRef]
Yan, L.; Shi, Z.C.; Yan, M. Contract Governance and relational Governance in public projects: Alternative or complementary? Civ.
Eng. 2016, 11, 115-128.

Mohr, J.; Spekman, R. Characteristics of partnership success: Partnership attributes, communication behavior, and conflict
resolution techniques. Strateg. Manag. J. 1994, 15, 135-152. [CrossRef]

Renn, O,; Klinke, A.; Van Asselt, M. Coping with Complexity, Uncertainty and Ambiguity in Risk governance: A Synthesis.
AMBIO 2011, 40, 231-246. [CrossRef]

She, L.; Tang, S. Research on the Performance Evaluation of the Contract Governance in the PPP Mode Based on AHP. Int. Conf.
Constr. Real Estate Manag. 2017, 2017, 309-317.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.ijproman.2007.10.005
https://doi.org/10.1002/smj.249
https://doi.org/10.1002/sd.2001
https://papers.ssrn.com/sol3/papers.cfm.abstract_id53163476
https://doi.org/10.1504/IJISD.2020.108046
https://doi.org/10.1016/j.habitatint.2019.102095
https://doi.org/10.1108/ECAM-06-2020-0419
https://doi.org/10.1007/s10668-019-00576-1
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000607
https://doi.org/10.1016/j.cosust.2014.08.010
https://doi.org/10.3390/math11163559
https://doi.org/10.1002/smj.4250150205
https://doi.org/10.1007/s13280-010-0134-0

	Introduction 
	Conceptual Model and Research Hypotheses 
	The Establishment of a Conceptual Model 
	Governance Mechanism and PPP Project Governance Performance under the Direct Effect 
	Three Types of Governance Mechanism and PPP Project Governance Performance 
	Governance Mechanism and PPP Project Governance Performance under the Mediating Effect 
	Governance Performance and PPP Project Sustainability 
	List of Hypotheses 

	Research Methods and Data Collection 
	Research Methods 
	Data Collection 

	Model Quality Assessment 
	Reliability and Validity Tests 
	Goodness of Fit Testing 

	Hypotheses Testing 
	Direct Effect Testing 
	Mediating Effect Testing 

	Discussion 
	Mechanism of the Governance Mechanism Acting on the Sustainability of PPP Projects 
	Optimization Strategy for PPP Project Governance Mechanisms 

	Conclusions 
	References

