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Abstract. Trust, cooperation, risk allocation and PPP project performance have been extensively
investigated in literature. However, the impact of trust and cooperation on PPP project performance and the
moderating role of risk allocation between them still lack empirical evidence. The present research attempts
to bridge these gaps by using partial least squares (PLS) approach to analyze a sample of 216 valid responses.
The results show that trust and cooperation positively affect PPP project performance, trust positively
influences cooperation. Risk allocation improves the effects of trust and cooperation on PPP project
performance, as well as improves the effect of trust on cooperation, and the cooperation plays partial mediate
role between trust and PPP project performance. Therefore, the trust and cooperation play a key role in
achieving PPP project performance while the moderating role of risk allocation should also be paid more
attention. Research results can enrich the theory of relationship management (RM) and provide a theoretical
reference to public sector and private sector for improvement of the performance by trust, cooperation, and
risk allocation, and also in maintaining on-going relationships between them in the future.
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1. Introduction

Public—private partnership (PPP) can improve the efficiency of project management and enable them to
provide high quality service and/or an asset. Thus, more and more countries have been actively inviting the
private sectors to participate in constructing their infrastructure projects. However, PPP projects have not
always achieved satisfactory outcomes and sometimes show a low success rate over the past decades. One
significant obstacle for applying PPPs is concerned with the poor quality of the relationship between public
and private sector, characterized by weaker cooperation, trust and risk allocation between the public sectors
and the private sectors. Zou et al. (2014) [1] represented that RM is very important to improve the PPP
project performance. More important, Cheung et al. (2011) [2] represented that trust was crucial to every
transaction and it was the key driver in fostering cooperation. Based on previous research, it’s said that
cooperation on the average were more successful than traditional ones, and better performance can be
achieved through cooperation.

Thus, trust and cooperation have an important role in achieving PPP project performance. However,
when inappropriate risk allocation was present, most PPPs may fail. Considering that sometimes trust and
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cooperation may affect performance significantly while others may be insignificant, these issues have to be
studied further. Therefore, it is important to analyze the impact of trust and cooperation on PPP project
performance, and understand the role of risk allocation. We attempt to bridge these gaps through the
guidance of the following research questions:

* How do trust, cooperation affect performance in PPP projects?

* How do trust affect cooperation in PPP projects?

* What is the relationship between trust, cooperation and PPP project performance?

* How do risk allocation modify the linkage between trust, cooperation and performance?

2. Literature Review and Hypothesis

2.1. The impact of trust on performance

For PPP projects, trust is very important to improve the PPP project performance. Zou et al. (2014) [1]
said that trust is central to the quality of the relationship as well as alleviate adversarial relationships, Pinto et
al. (2009) [3] concluded that trust as a facilitator of positive relationships among project stakeholders and
had positively impact on project outcomes. Besides, trust is a fundamental ingredient of social interaction
and has positive impact on performance [2], such as a reduction in cost of construction project. Kadefors
(2004) [4] represented that higher level of trust would improve project performance, and Wong et al. (2008)
[5] concluded that trust and performance had the very high correlation. Hence,

H1. Trust positively affects the PPP project performance.

2.2. The relationship among trust, cooperation and performance in PPP projects

In construction, trust was the critical factor for fostering cooperation. Wong and Cheung (2004) [6]
concluded that trust has been seemed as the basic partnering, and it’s helpful for project team members to
communicate, share information as well as honour their commitments. Therefore, the trust is critical for
realizing the cooperation of public sector and private sector. Thus:

H2. Trust positively affects cooperation.

Based on previous research, the results showed that cooperation on the average were more successful
than traditional one. Robert et al. (2013) [7] confirmed that better performance can be achieved through
cooperation. In addition, cooperation can facilitate the effective exchange of information and expertise of
public sector and private sector. As such, PPP project performance can be largely improved. Therefore,

H3. Cooperation positively affects the PPP project performance.

2.3. Moderating roles of risk allocation

Trust and cooperation play important roles in achieving PPP project performance. However, when
inappropriate risk allocation was present, most PPPs may fail. Cheung et al. (2012) [8] reported that
appropriate allocation of risks in PPPs could improve the PPP success rate. In addition, trust has positive
affects in appropriate allocation of risks, and appropriate allocation of risks has positive affects performance
[8, 9].

Similarly, this type of risk allocation positively affects the influence of cooperation. Yet the
inappropriate allocation of risks in PPPs affects private participation and the willing of cooperation. Thus
better cooperation can be achieved through appropriate allocation of risks and trust-based relationships.
What’s more, Robert et al. (2013) [7] confirmed that better performance could be achieved through
cooperative relationships. Therefore:

H4a. More appropriate risk allocation in PPP higher the positive affect of trust on performance.
H4b. More appropriate risk allocation in PPP higher the positive affect of trust on cooperation.
H4c. More appropriate risk allocation in PPP higher the positive affect of cooperation on performance.

2.4. Control variable
Three control variables, namely, project cost, duration, and industry type from PPP projects are applied
in this research. McFarlan (1981) [10] confirmed that the project size influenced project performance, thus it
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was necessary to control the effect of the PPP projects’ size. Besides, industry type of PPP project may also
affect the performance. Fig. 1 brings all the above hypotheses together.
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Fig. 1: Research model: trust, cooperation, risk allocation and performance.
3. Research Methodology

3.1. Data collection

Between January 2016 and May 2016, a total of 300 responses were received and the uncompleted ones
had been deleted. As a result, the 216 remaining responses were found to be valid and could be used in the
analysis. The response rate is 72%.

3.2. Measures

We rely on existing measurement scales that have been validated in earlier studies. All items are
designed with responses on a five-point Likert scale ranging from “strongly disagree (represented by 1)”
to “strongly agree (represented by 5).” . Measures of trust we adapted from Suprapto et al. (2015) [11].
Measures of cooperation were based on scales presented by Liu and Wang (2015) [12]. Risk allocation items
were based on scales presented by Ke et al. (2010) [13]. PPP project performance items were based on scales
presented by Suprapto et al. (2015) [11].

4. Results

4.1. Reliability and validity

Firstly, we examined reliability. It’s widely acknowledged that Cronbach's a is adopted to test reliability,
the values of Cronbach's a is higher than 0.8, thus indicating that the reliability is good. Secondly, we
checked convergent validity and discriminant validity. All cross loadings are higher than 0.80 and exceeds
the loadings between other constructs and the items. Besides, the other loadings are lower than 0.50, which
means convergent validity and discriminant validity are good.

4.2. Hypothesis testing

As shown in model 1 of Table 4, the control variables (project duration, cost and industrial type)
insignificantly influence the performance of PPP projects. Thus, the performance of PPP projects does not
differ in terms of project duration, cost and industrial type. As shown in model 4 and 5 of Table 4, the path
coefficients of trust and cooperation with performance are significant. Besides, as shown in model 2 of Table
4, the path coefficients of trust with cooperation are also significant. Significant incremental variance (AR =
13%) was explained for the dependent variable. Therefore, H1, H2, and H3 are supported.

Models 3, 7, and 8 display significant variance for the dependent variable. The interaction terms
between trust and risk allocation, cooperation and risk allocation are positive and significant. The results
show that the effects of trust on cooperation are positively moderated by risk allocation, and the effects of
trust and cooperation on PPP project performance are positively moderated by risk allocation. An excess of
4% to 8% of explained variance in the dependent variable is produced by the interaction terms. Thus, all
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moderating effects are significant. The significance level of F hierarchical in each model further validates the
results. Therefore, H4a, H4b and H4c are supported.

We adopted the approach of Wen and Ye (2014) [14] to examine that the cooperation played
mediating role between trust and performance. Firstly, the interaction terms between trust and PPP project
performance are positive and significant. Secondly, the interaction terms between trust and cooperation and
the interaction terms between cooperation and PPP project performance are positive and significant. Thirdly,
the effects of trust and cooperation on PPP project performance are positive and significant. In conclusion,
the results shows that the cooperation plays partial mediating role between trust and performance.

Table 1: Hierarchical regression results.

Relation Outcome

To Performance  Cooperation Performance

From Model 1 Model 2  Model 3 Model 4 Model 5 Model6 Model 7 Model 8
Block 1: Control variables

Project 0.06 007 0% 0.04 006  -007  -008 0%
duration

Project cost 0.08 0.09 0.11 0.12 0.12 0.10 0.11 0.13
Industrial type -0.07 -0.06 -0.04 -0.05 -0.07 -0.08 -0.09 -0.06
Block 2: Main effects

Trust 0.36™" 0.42"" 057" 052" 0.54™"
Cooperation 0.40™" 0217 0.33"
Risk allocation -0.02 0.13" 0.33™
Block 3: Moderation effects

Trust >< Risk 028" 021"

allocation

Cooperation X 0277
Risk allocation

F 3228 18467 102567  40.017" 68217 4826 4277
R? 0.13 0.21 0.32 0.16 0.39 0.41 0.38
AF 3228 202777 102567  40.017 68217 15797  23.92°"
AR? 0.046 0.13 0.08 0.32 0.16 0.39 0.04 0.07

Notes: p<0.1; p<0.05; p<0.01.

5. Conclusions

This research provides some important insights into existing literature by trust, cooperation and risk
allocation and performance in PPP projects. Firstly, this research finds that trust and cooperation positively
affect the PPP project performance, and trust positively affects cooperation. It is supported that trust,
cooperation, and risk allocation have an important role in PPP project performance. Besides, the results show
that risk allocation has moderating roles in the correlation of trust with cooperation, trust with PPP project
performance, and cooperation with PPP project performance. In addition, risk allocation improves the effects
of trust and cooperation on PPP project performance, and the effect of trust on cooperation in PPP projects.
Furthermore, this study applies a mediation model to check that the cooperation plays partial mediate role
between trust and PPP project performance, which suggests that we should strength the cooperation of the
public sector and private sector in order to promote trust with each other.
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