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Abstract: The complexity of public—private partnership (PPP) projects ensures that risks could emerge
and spread in unpredictable ways if they are not well identified and managed. The emergence of
PPP projects has brought major changes in the construction industry, the most notable being in
procurement methods influencing risk allocation to private parties. Thus, it is crucial to have
an effective risk management for public and private partners to eliminate or minimise risks.
Formulating an effective risk management system is a crucial challenge faced by both of parties in
order to minimise or optimise risks. The aim of this study was to investigate the process of risk
identification of private partners in Malaysian PPP projects. Data were collected throughout a 2-month
period using a survey with a sample of nine Malaysian companies engaged in PPP projects, and the
survey results were analysed using mean scores. The findings indicate that due to a lack of knowledge
and experience of Malaysian private partners in the risk identification process, a comprehensive
database for risk identification is highly necessary for the private sector. Another issue emerging
from the findings is that it may be reasonable to use a combination of risk identification tools for PPP
projects with a high level of complexity. The findings of the present study can greatly assist public
and private partners to select the most appropriate tools for risk identification at the early stages of
PPP projects.

Keywords: risk identification; risk management; PPP; private partner; Malaysia

1. Introduction

1.1. Research Background

Public—private partnership (PPP) in developing countries has become increasingly popular
as a way of involving the private sector in the development of public infrastructures
(Javed et al. 2013). The special characteristics of PPP are competitive bidding processes, private sector
innovation and expertise, and risk sharing between public and private sectors (Adams et al. 2006;
Cheung and Chan 2011). On the other hand, a PPP project has a higher risk profile compared with
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traditional delivery because of long lead time, high capital expenditures, and long-lived assets with
little value in alternative uses (Xu et al. 2014; Chan et al. 2015). In addition, the problems and challenges
of the construction industry, particularly in PPP projects, are more complex and fundamental in
developing countries compared to developed countries (Hlaing et al. 2008).

It is well understood that PPP is a form of joint venture between government and private
entities aimed at social and commercial objectives through cooperation, which includes risk sharing
of estimated cost and expected returns (Loosemore and Cheung 2015). However, the differences in
interests, corporate culture, and risk perception of the involved parties lead to disparate approaches
and tools for dealing with risk (Liu et al. 2018; Song et al. 2018).

Risk management is one of the most important components of project management, as unmanaged
risks are one of the primary reasons of project failure (Chou and Pramudawardhani 2015;
Loosemore and Cheung 2015; Olechowski et al. 2016). A review of previous studies on risk
management showed that there has been a noteworthy increase of knowledge and application of risk
management over the past two decades. For instance, Taroun (2014) found that risk management is one
of the topics with the highest rate of occurrence in key project management publications. Generally, risk
management involves making a thorough investigation of the facts and risks that may have significant
consequences on project objectives before making any decisions.

The principle behind risk management is to minimise unfortunate effects by identifying and
controlling threats and maximise opportunities (Igbal et al. 2015). Moreover, accurate risk identification
can help to modify the probability of risk occurrence. It is important to understand that risk
management is not responsible for completely eliminating all risks in the project. To manage
a risk, it first needs to be identified through a risk identification process (Zavadskas et al. 2010;
Ameyaw and Chan 2013; Lam 2014). Due to the nature of the construction industry, each project
involves some degree of risk. Although all potential risks need to be identified, efforts should focus
on the most significant risks. Thus, risk identification should be conducted as part of a project’s
initial definition process, along with project planning, budgeting, and scheduling. In fact, these other
activities cannot be conducted realistically without taking risk into consideration.

In some cases, risk identification leads to project cancellation or major modifications during the
initial planning stage. Thus, in order to achieve the successful implementation of a PPP project, it is
necessary to identify and allocate risks in the early stages of the project. If risks are identified and
managed early on, their consequences on the final outcome of the project will be smaller because
the cost to implement changes in the project is also lower at these stage (Magbool and Rashid 2017).
Figure 1 depicts the influence curve, which demonstrates the theoretical capability of risk identification
to influence the project schedule, quality, and cost at different stages of the project.

1.2. Literature Review

The topic of risk in PPP projects has become a very popular subject in recent years and is
a much-discussed issue amongst all levels of industry and government. Many researchers have
offered detailed PPP risk registers and assessed their relative importance, such as the United Nations
Development Organization (UNIDO) (1996), Ozdoganm and Birgonul (2000), Zayed and Chang (2002),
Hardcastle and Boothroyd (2003), Ke et al. (2012), Sarvari et al. (2014), Fayek and Omar (2016),
Shrestha et al. (2017), and Pham and Phan (2018). Some of the frequently adopted risk identification
techniques reported in international construction management journals include checklist (Goh et al.
2013; Marcelino-Sadaba et al. 2014) and decision trees, as well as Delphi techniques, as demonstrated
by Osei-Kyei and Chan (2017). Research interests in risk management have continued to develop
in recent years, with researchers adopting more complicated methods, such as the risk breakdown
structure (RBS) (Valipour et al. 2017) and combination method (Wu et al. 2017; Leva et al. 2017), instead
of methods used in earlier research work.

Risk management in the project management context is a comprehensive and systematic way
of identifying, analysing, and responding to risks to achieve the project objectives (PMI 2017).
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The objective of risk identification is to identify all potential risks and develop solutions for elimination
or minimisation of important risks. Risk identification provides a basis for risk analysis and evaluation
(Banaitiene et al. 2011). However, each construction project is unique, and similar risks may not recur
in similar projects. In practice, a risk checklist is mostly used as a tool to avoid overlooking crucial
risks (Wood and Ellis 2003; Bing et al. 2005; Burtonshaw-Gunn 2009). If data are found to be helpful,
then they should be specified in more detail. Ezeldin and Orabi (2006) stated that the main reference
in risk identification is historical data, past experience, and judgement. Risk identification plays a
significant role in detecting and controlling risks and can be used for highlighting the areas that require
more attention during design and construction. According to PMI (2017), to act against risks implies
identification, analysis, prioritisation, and response in the planning stage and monitoring and control
when the project is being executed.

Risks have to be identified and should be critical; otherwise, the whole exercise is a waste of
resources; for that reason, it is necessary to prioritise risks. If noncritical risks are identified, analysed,
and responded to, and the process is followed, but critical risks have not been considered, this could
have a major impact on the project outcome. Thus, the analyst is exposed to risks without realising it.
Risk identification is equivalent to risk diagnosis (Hertz and Thomas 1983). A number of approaches
to cope with uncertainty, including ignoring its existence, have been successful up to a point, but all
seem to fall short of the mark in one way or another. Risks could be identified by a number of methods,
and most rely on experience gained from previous projects; thus, if no-one has experience in similar
projects, it is important to gather a group of suitably-qualified individuals for a brainstorming exercise.

Risk & Opportunity Impact on project cost,
quality & schedule

High High
Risk Cost
Low Low
Conceptual ~ Development Implementation ~ Termination
Phase Phase Phase Phase
Time

Figure 1. Influence curve (Hlaing et al. 2008).

However, risk identification is a complex task because it varies with different projects and there is
no exact or standard procedure to identify risks in construction (Hlaing et al. 2008). It relies strongly
on the skills and judgement of the key project personnel. The risk identification process is dependent
on a few factors, such as previous experience, personal preferences, and the information possessed.
Hence, correct judgement is necessary in order to obtain adequate information for further analyses
to be conducted correctly. The reliability of the risk identification step may secure the success of
the subsequent risk management process. Various approaches can be used for risk identification.
These methods can be grouped into three general categories (Chapman 1998). First, the identification
process is conducted only by the risk analyst and based exclusively on his/her personal experience.
Second, the identification is performed by interviewing key members of the project team and based
on their competency. Third, risk identification is achieved through brainstorming meetings with
all interested parties. As pointed out by APM (2018), past experience of the project team, project
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experience within the company, and expertise in the construction industry can be valuable resources
for risk identification.

Previous research has shown that the checklist is the most frequently used technique for risk
identification in the construction sector (Hlaing et al. 2008; Goh et al. 2013; Marcelino-Sadaba et al. 2014).
For risk analysis, tools such as sensitivity analysis, probabilistic analysis, influence diagrams, and decision
trees, as well as Delphi techniques, are commonly applied by construction practitioners (Chapman 2001;
Zwikael and Ahn 2011; Adedokun et al. 2013). Rostami (2016) discovered that the construction industry in
the United Kingdom relies on the knowledge and experience of individuals for risk management.

1.3. Research Aim and Objectives

In different infrastructure sectors of PPP projects, the risks encountered vary. Due to the
differences in interests, corporate culture, and risk perception, the public and private sectors have
a different attitude towards risk. On the other hand, it is widely acknowledged that identification
is one of the most important stages of risk management, because the identification process is very
important for accurate analysis (Valipour et al. 2018). Attention to differences in attitudes for risk
identification can be helpful in improving risk management in PPP projects. To achieve a beneficial
risk management process, the risk identification stage should be investigated in detail. Analysis of
sector-specific risk identification tools will provide more reliable information for the practitioners
to consider appropriate strategies for risk identification (Ke et al. 2012). While a few studies on risk
identification and management in practice have been done, these primarily focused on developed
construction industries, such as Canada, the United States (Hegazy and Moselhi 1995), the United
Kingdom (Akintoye and MacLeod 1997; Baker et al. 1999), and Australia (Uher and Toakley 1999;
Lyons and Skitmore 2004). Although numerous studies have been conducted on the subject of risk
management as well as PPP implementations in developing countries, the process of risk identification
in the Malaysian construction industry, especially in PPP projects, has hitherto not been well studied.
In order to enrich the existing body of knowledge and cover the gap in previous literature, the study
aimed to ascertain, explore, and assess the risk identification process and approaches, in PPP projects,
used by Malaysian private partners. In order to fulfil the main aim of the paper, we decided to establish
two main research questions. The first question was “What is the process of risk identification that
has been used by private parties in PPP projects?” and the second question was “What are the main
techniques and tools that private parties use for risk identification?” These questions are the starting
point of this academic endeavour. To achieve the research aim, there are three objectives to this study:

1.  To assess risk identification process in private companies;
2. To investigate risk identification techniques used by private parties;
3.  Toinvestigate the level of awareness of the benefits of risk identification.

The research investigates the techniques and process of the existing risk identification in PPP
projects. The contribution is developed through identification of the preferred risk identification
process, tools, and techniques for risk management in Malaysian PPP projects. From these premises,
the research investigates the factors limiting risk management and factors influencing companies’
project decision making. The findings of this research are an unprecedented contribution to the original
body of information and to PPP projects and the construction industry. Such an outcome would enable
decision makers to make more informative decisions, such as proper risk allocation, bid price, selecting
the optimum procurement route, and evaluating different projects. Furthermore, the results would
certainly help to improve public policy towards PPP and the way in which various sectors can carry out
PPP contracts with due respect to their risk perceptions. The research presents an original contribution
to risk management processes in PPP projects. Moreover, we are hopeful that the findings of our
research can assist private partners with selecting the most appropriate tools for risk identification in
PPP projects.
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2. Research Methodology

In light of the lessons learnt from past PPP projects, this study developed an empirical survey to
collect feedback from practitioners on the following aspects of risk management in Malaysian PPP projects.
A series of structured questionnaires were conducted, targeting managers who had hands-on experience
in managing PPP projects in Malaysia. The questionnaire of Ke et al. (2012) was selected as a basis for the
structured questionnaire as presented in this paper, with their prior permission. The usage of the following
aspects of the risk identification process in Malaysian PPP projects would be examined: The techniques
and process for risk identification, factors limiting implementation of risk management, factors influencing
a company’s project decision making, the importance of identifying the factors that have an impact on a
company’s decision making and implementation of risk management, the preferred tools and techniques,
and the process of risk identification in their companies.

As shown in Figure 2, the research was conducted in a stage-by-stage process. First, a comprehensive
analysis of previous research as a literature review was carried out to get in-depth knowledge on tools used
in the risk identification process as well as knowledge on PPP. This step led to the development of a pilot
study. At the same time, Malaysian companies engaged in PPP projects were identified. The companies
were selected in consultation with the Public-Private Partnerships Unit (UKAS). It was believed that
UKAS is the most prestigious source to identify Malaysian companies actively participating in PPP projects.
This stage also led to the compilation of the final list of PPP experts.

Identify risk Identification Identify active companies In
process and tools PPP Projects in Malaysia
v
1:Identify potential PPP
experts; and
2:Qualify experts based on
predefined criteria
v
Develop questionnaire using Compile final list of PPP
bias reduction methods panelists
| |
| Pilot test questionnaire |
I
L 4
Contact with Head of risk
management of companies and Sending (Email) questionnaire
Sending a copy of to experts (first time)
questionnaire
L 2
. \ 4
Appomtrr}ent tq face-to-face | Reminders |
interview

2

Collect and analy ze feedback

v
( Report results )

Figure 2. Overall research process. PPP: Public—private partnership.

Before launching a main questionnaire survey, a pilot study was carried out to enhance the
appropriateness of the survey. The field work started with a pilot study, including a meeting
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with construction professionals in a construction company actively participating in PPP projects.
The company is specialised in residential and highway projects. It is based in Kuala Lumpur.
Four managers attended the workshop: The operational manager, the financial manager, the risk
and safety manager, and the contracting and tendering manager. It was an exploratory study for
gaining better appreciation and understanding of the real risk analysis practice. Simultaneously, a pilot
survey form was sent to ten experts of construction and PPP projects in Malaysia, and they were
requested to vet the draft survey form and give their comments, including on the way the questions
were set, the clarity of the questions, and the suitability of the options available for improvement
of the draft survey questionnaire. The questionnaire was then modified based on the results of the
pilot study. During this phase, the researchers conducted a consultation with our advisory group
members about their priorities for the provision of a number of different formats for the questionnaire.
Eventually, risk reviews, contact, research, and site visits were selected to investigate how risks are
identified by the companies. In addition, a tender review by departments and their joint meeting,
by a group of persons from the tender department, the opinion of 1 or 2 persons experienced within
the company, judgement of the estimator only, and brainstorming and/or engaging consultants were
selected as final items of company procedure for risk identification. Meanwhile, during the pilot
survey, documentation reviews, brainstorming, questionnaires, interviewing, SWOT analysis, checklist
analysis, similar cases comparison, cause-and-effect/influence diagrams, system or process flow charts,
scenario assumptions analysis, risk management databases, and historical risk data usage frequency
were approved by experts as risk identification tools used by the companies. Finally, the last version of
the questionnaires was ready for distribution after modifications. In this study, the sample involved
the private sector in PPP projects in Malaysia. The expert team included a member of a board of
directors, a senior executive, a project manager, a technical director, a system engineer, and a quantity
surveyor. Approximately 70 percent of them had over five years’ experience in PPP projects and were
mostly at top management levels. Secondly, the questionnaire survey was executed to collect data
regarding PPP projects in Malaysia and, finally, a comparative analysis of PPP project in Malaysia.
The mean score (MS) method was applied by Chan and Kumaraswamy (1996) to evaluate
the relative importance of the causes of construction delays in Hong Kong. The MS method also
has been used to analyse data by other researchers such as: Xu et al. (2010); Islam et al. (2018) and
Xiang et al. (2018). A similar method was employed for data collected analysis in this study. In order
to calculate the mean score for each factor, the five-point Likert scale was employed. Then, the ranking
from most important to least important was determined. The mean score was calculated using the
following formula:
MS = () (f x 5))/N, (1 <MS <5), 1)

where MS is mean score; f is frequency of each rating (1-5); s is a score given by expert based on a
five-point scale from 1 to 5; and N is total number of respondents (N = 88).

Due to limitations in time and resources, the geographical scope of the study was limited to
Malaysia. From the aspect of the amount of capital invested, Malaysia is one of the ten top countries
in the implementation of PPP projects among developing countries; and Malaysia is the most active
country in Southeast Asia in terms of PPP projects. However, based on the World Bank Database (2015),
the percentage of cancelled PPP projects in Malaysia is 5 times higher than the global average.
The private sector in Malaysia has been involved for so long in providing public facilities. It has existed
since the mid-1980s, due to a major economic recession that badly affected the whole world and caused
the government to be engaged in seeking help and assistance from the private sector for carrying out
economic activities and their development (Ismail and Rashid 2007).

The diversity of the states within Malaysia provided a rich source of data and information to the
research. However, the major limitation of this study is the fact that, similar to other developing countries,
only particular companies within Malaysia are able to implement PPP projects. Therefore, the sample
size was limited to a few companies possessing the experience and knowledge of PPPs and actively
participating in PPP projects (given by the Public-Private Partnerships Unit (UKAS)).
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3. Survey Description

The collection of data is a very essential and complex step of any research. The manner of data
collection depends on the question that the research intends to solve, along with the philosophical
orientation of the researcher (McCrae et al. 2011). Various tools and methodologies can be used for
collecting data. The type of method one decides to choose depends on the objectives, research questions,
and the approach one would follow while conducting research. In the case of the mixed-methods
approach, the researcher would initiate the research using qualitative research tools to better
understand the phenomenon and would then be able to propose a theory (Hertz and Thomas 1983).
Thereafter, the researcher would use quantitative tools to test the theory. Alternatively, the researcher
could also survey the population and propose a hypothesis, then conduct interviews and case studies
for validation of the hypothesis. Out of the numerous data collection tools that are available, conducting
surveys (in form of questionnaires or interviews) and case studies are the most commonly used
techniques in social science research.

The sample size and the representativeness of the sample should always be a key consideration.
At the beginning, a researcher needs to define the population by setting up a sampling frame, which
is a list of all cases that form the population (Hoxley 2009). Ideally, the sampling frame should be
a complete list of the population members. However, in practice, this may be impossible. In this
research project, for instance, the sampling frame was a list of Malaysian construction companies
actively participating in PPPs obtained from the UKAS database. Having experience in PPP projects
was a key item to selecting a team of specialists.

Questionnaire Survey

The questionnaire included two sections in total. In section A, four questions were asked to get
information about the type of PPP projects, type of role, and years of experience in the construction
industry and PPP projects. These questions were to identify the background of the respondents
and to certify their responses. Section B included the main questions about the techniques and
process for risk identification, factors limiting the implementation of risk management, and factors
influencing a company’s project decision making. The creation of the questionnaire was based on all
previously published research papers and the information that was collected from the literature review
about the risk identification stage in PPP projects. In this section, the experts were asked to convey
their views regarding the importance of identifying the factors that have an impact on a company’s
decision-making and implementation of risk management. Additionally, the respondents were asked
to indicate the preferred tools and techniques and the process of risk identification in their companies.

As for B, the answers were presented in a 5-point Likert scale, i.e., 1 = very low, 2 = low, 3 =
moderate, 4 = high, and 5 = very high. A five-point Likert scale can help interviewees to clarify
their views of agreement or disagreement on the importance of different factors (Burns et al. 2008;
Yuan et al. 2018). The use of 5-point Likert scales has been popular in construction management
research, and they have also been successfully employed by several studies focusing on the
identification and assessment of risks in construction projects (Shrestha et al. 2017); thus, it was
considered to be a trustworthy approach for collecting data for this study. Meanwhile, open-ended
questions were employed for the last part of the questionnaires to gain more information based on the
experts’ experience and understanding in this subject matter. These open-ended questions provided
more freedom to respondents in sharing their knowledge and experience.

As a research tool, the questionnaire was used in order to gain expert views. In addition,
the feedback collected from the questionnaire survey was analysed using various statistical methods by
the Statistical Package for Social Sciences (SPSS). Prior to conducting the statistical analyses, the internal
consistency and reliability of the factors was evaluated by Cronbach’s alpha (McCrae et al. 2011) to
ensure validity. The value of Cronbach’s alpha was calculated to be 0.832, indicating that a high level
of uniformity among the survey responses was received. The value was greater than the threshold
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recommended by Nunnally and Bernstein (1978), who suggested that a reliability of 0.70 or higher
should be sufficient in an early study on a construct’s prediction tests or hypothesised measures.

Content validity defines how representative and comprehensive the items were in presenting
the hypothesis. It is assessed by examining the process that was used in generating the scale item
(Badri et al. 1995). As the questionnaire was designed based on a literature review and the opinions of
interviewed experts, the content validity of the critical risk factors needs to be proven. It is believed
that the items listed in the survey were highly comprehensive.

In this study, in-person consultation with the professionals and experts were chosen due to the fact
that research on practical risk identification and risk management of PPP projects in Malaysia was found to
be insufficient. Meanwhile, there are good numbers of practitioners and experts with hands-on experience
in a specialised field. Participants were contacted by email for this research. The identity of the panellists
chosen for the questionnaire analysis was undisclosed. The survey was launched in November and
December 2014. The response rate to a questionnaire for the study was 44%. The percentage of experts
is usually between the ranges of 40 to 77 percent. This statement can also be confirmed by Lipnicka and
Dado (2013). The size of the sample was considered adequate for the purposes of data analysis when
compared to other studies in the field of PPPs (Yuan et al. 2018; Ng et al. 2010).

4. Results and Discussion

The selection of the panel list and survey question formulations play a significant role in
determining the reliability of the research; experience and knowledge in PPP projects are the most
important criteria in deciding the credibility of the study. Adopting Ke et al. (2010), a purposive method
was provided to select the panel of experts who should satisfy at least one of the following criteria:

1.  Having vast experience handling PPP projects in Malaysia;
2. Having a recent/current direct association in risk management and Malaysian PPP projects;
3. Having in-depth knowledge of risk management in PPP procurement.

4.1. Selection of Expert Panel

In order to ensure the credibility of this study, the respondents were carefully selected and
consisted of personnel with vast hands-on experience with PPP projects. The questionnaire was
distributed to approximately 200 respondents from all over Malaysia. A total of 88 completed
questionnaires by experts was collected, representing a success rate of 44%; out of them, 71 were
from the private sector and the other 17 from the academic sector, representing answer rates of 80.7%
and 19.3%, respectively. The survey was carried out without any participants from the public sector.
Obtaining a high response rate has always been a significant hindrance in questionnaire employment
(Robinson 1991). The reasons behind the low response rate, apart from refusal to participate, was failure
to meet the criteria fixed for selection, as practice of PPP in Malaysia is relatively new; thus, participants
with comprehensive experience and knowledge are lacking (Chan et al. 2011).

Table 1 shows the background information of the respondents. These experts represent a vast
spectrum of PPP practitioners in PPP projects in Malaysia and provide a balanced view for the
questionnaire survey. As shown in Table 1, participants were mainly drawn from the transport,
refurbishment, building, and civil sectors, and their professional backgrounds include client and
contractor quantity surveyors, project managers, architects, and engineers. Various respondents have
participated in more than one PPP project. Furthermore, more than 80 percent of them have more
than five years’ experience in the construction industry, which explained why most of them have
experienced more than one PPP project. To ensure the credibility of this study, the experts chosen as
respondents were selected from those with extensive experience in handling a PPP project who held
a high position and came from reputable organisations. It should be noted that the panel size used
in this study is bigger than that of previous related studies, which had 19 (Choi et al. 2010) and 12
(Salman et al. 2007) respondents.
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Table 1. Background information of the respondents.

Respondents
Category
Frequency Percentage
Role (Profession)
Quantity surveyor 14 15.9
Technical director 11 12.5
Systems engineer 11 125
Project manager 21 239
Member of Board of Director 7 7.95
Senior executive 18 20.45
Others 6 6.8
Experience level (in construction)
Up to 5 years 14 15.9
6-10 years 22 25
11-15 years 32 36.4
More than 16 years 20 22.7
Experience level (in PPP projects)
Up to 5 years 26 29.5
6-10 years 32 36.4
11-15 years 19 21.6
More than 16 years 11 12.5
Type of PPP project
Power 19 21.6
Water 15 17.05
Transport 20 22.7
Housing 27 30.7
Others 7 7.95

4.2. Findings and Discussion

Finance, project type, contract, and risk taking are the most influential factors for decision making
in the estimating stage (Koleczko 2012; Ismail 2013; Tang and Shen 2013; Poole et al. 2014). The experts
were asked about these factors that, according to them, were affecting project decision making in their
company, at the early stages of a PPP project.

As shown in Table 2 and Figure 3, Finance was ranked the highest, which indicates the primary
factor influencing decision making during the estimating stage, while Risk taking was ranked the
lowest. Most of the respondents mentioned Finance as the most important factor, after which came
Contract, Project type, and finally, Risk taking.

Table 2. Factors influencing a company’s project decision making in estimating stage.

Respondents
Category
Mean SD Rank
Finance 3.10 0.884 1
Type of project 241 0.866 2
Contract 2.01 0.877 3
Risk taking 1.61 0.668 4
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Figure 3. Factors influencing a company’s project decision making in estimating stage.

A parametric ANOVA test was also performed to compare the expert opinions of different groups.
A test using ANOVA is necessary to determine significance. Table 3 summarises the results of analysis
of variance corresponding to each of the four factors. Corresponding to each factor, the sum of squares,
degrees of freedom, and mean square are shown. The amount of variation is also shown for each of the
four factors. Relative to the role of experts, amongst all the four factors, there are significant differences
in respondent opinions on factors of contract and risk taking (p < 0.05). From the test, the result has
indicated that there are no significant differences in respondent opinions on the factors of finance and
type of projects.

Table 3. ANOVA analysis table for factors influencing a company’s project decision making.

Factors Influencing Sum of Squares  df Mean Square F Sig.
Finance Between Groups 5.899 6 0.983 1.281 0.275
Within Groups 62.180 81 0.768
Total 68.080 87
Type of Project Between Groups 8.948 6 1.491 2.145 0.057
Within Groups 56.325 81 0.695
Total 65.273 87
Contract Between Groups 17.040 6 2.840 4.605  0.000
Within Groups 49.949 81 0.617
Total 66.989 87
Risk Taking Between Groups 9.060 6 1.510 4104 0.001
Within Groups 29.804 81 0.368
Total 38.864 87

The questionnaire also asked the respondents to give their opinions on how they identify risks.
The results of this part show that these ways include: Risk reviews, contact, research, and site visits.
The risk identification process at the estimating stage is employed for risk reviews. Risk review assesses
all sources of risk and is the first rank among the different processes. Table 4 and Figure 4 show the
different processes and their ranking. In addition to that, the risk identification process was also
conducted via discussion with experts, especially on pricing issues and the level of difficulties of the
process, construction research, PPP projects, the economic environment, etc. It was found that site visits
had a similar score with research. However, it is well acknowledged that reports from site visits provide
very valuable information for risk identification since, during the site visit, many of the problems can
be solved. Moreover, some issues that could have an effect on pricing and contingency allowance,
such as location, obstructions, and accessibility, can be solved by site visits. According to the results in
Table 4, risk reviews are preferred by managers of the companies.
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Table 4. How risks are identified by the companies.

Respondents
Category
Mean SD Rank
Risk review 3.54 1.016 1
Contact 2.97 0.780 2
Research 2.68 1.023 3
Site visit 2.06 0.708 4
Site Visit | e S
Research| +H—— | —
Contact] * 1T +—
Risk Review ] e
T T T I I
1 2 3 4 5

Figure 4. How risks are identified by the companies.

Table 5 lists the survey results of the procedure of the company for the process of risk identification.
Tender review by departments and their joint meeting, which was ranked first by a score of 4.06, is the
method used by most of the respondents. The method, by a group of persons from the tender department,
was the second highest response (score 3.43). Moreover, the use of the process of opinion of one or two
experienced persons within the company to record project risks, which was ranked highest in a study
conducted in a similar vein by Hlaing et al. (2008), was found to be from low to moderate (score 2.45).
In addition, Table 5 and Figure 5 indicated that the judgements of the estimator only, brainstorming and
engaging consultants were rarely used in past PPP projects by companies.

Table 5. Company procedure for risk identification.

Respondents
Category
Mean SD Rank
Tender review by departments and their joint meeting 4.06 0.835 1
By a group of persons from tender department 3.43 0.674 2
Opinion of 1 or 2 persons experienced within company 2.45 0.545 3
Judgment of the estimator only 2.01 0.719 4
Brainstorming 1.89 0.808 5
Engaging consultants 1.59 0.637 6

It is apparent from the results in Figure 5 that there is no single or preferred approach by any
company, and in fact, methods vary with the circumstances. A possible explanation for this could be
the differing circumstances associated with each PPP project—for example, the procurement type and
complexity of the project.

Figure 6 shows that private parties rarely used many of the risk identification approaches in
previous PPP projects. Six out of twelve approaches, as shown in Table 6, received a score less than 2.5.
Review of documents, similar case comparison, and historical risk data usage frequency were ranked as the first
three tools for identifying risks, with a score 4.15, 4.07, and 3.95, respectively. Additionally, as shown
in Figure 6, brainstorming, risk management databases and system or process flow charts have been the
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other most frequently used approaches to risk identification. Nonetheless, the application frequency
of these approaches was slightly better than the SWOT analysis approach. Interviewing was ranked
moderate, with a mean score of 2.28. The checklist approach was also a little lower than 2. The result
also highlights that Cause-and-effect/influence diagrams is a technique that was not much favoured by
the respondents. It also shows that the questionnaire technique and scenario assumptions analysis are the
tools least preferred by the companies.

Engaging consultants 4 [ }————"

Branstorming - (I

Judgment of the estimator only — l—:l:l

Opinion of 1 or 2 persons experienced within company 7 |:|—‘
By a group of persons from tender department - -_—_)T
Tender review by departments and their joint meeting — [ e | | |
T T T T T
1 2 3 4 5

Figure 5. Company procedure for risk identification.

Historical risk data usage frequency I

Risk management database

@

Scenario assumptions analysis _| |

System or process flow charts

|
|

Cause-and-effect/Influence diagrams = [——— }————

Similar cases comparison | -_— T

Checklist analysis 4 [ I

SWOT analysis 4 +—— [}
Interviewing 4 —— T }—n

Questionnaire | ——————} |

Brainstorming — e
Documentation reviews — e
T | T T T

1 2 3 4 5

Figure 6. Risk identification tools used by the companies.
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Table 6. Risk identification tools used by the companies.

Respondents
Category
Mean SD Rank

Documentation Reviews 4.15 0.720 1
Brainstorming 3.61 0.836 4
Questionnaire 1.66 0.659 11
Interviewing 2.28 0.893 8

SWOT analysis 2.45 0.998 7

Checklist analysis 1.98 0.758 9

Similar cases comparison 4.07 0.814 2
Cause-and-effect/Influence diagrams 1.72 0.694 10
System or process flow charts 3.01 1.077 6
Scenario assumptions analysis 1.42 0.496 12
Risk management database 3.19 0.920 5
Historical risk data usage frequency 3.95 0.801 3

4.3. Factors Limiting Implementation of Risk Management

The questionnaire also asked the respondents to give their opinions on the factors, which
they consider as potential factors limiting the risk management in their companies. The results
of these reviews are provided in Table 7. They show that, in practice, the critical factors limiting
the implementation of risk management are a lack of experts familiar with the tools/techniques and
human/organisational resistance. This may be due to the fact that individual knowledge and experience
of risk management in PPP projects in developing countries are below moderate. In addition,
the difficulties in seeing the benefits factor was ranked 3rd.

Table 7. Factors limiting implementation of risk management.

Respondents
Category
Percentage Rank
Cost effectiveness 32.9 4
Lack of time 21.8 6
Lack of information 241 5
Difficulties in seeing the benefits 471 3
Human/organisational resistance 55.1 2
Lack of accepted industry tools/techniques for analysis 11.5 7
Lack of experts familiar with the tools/techniques 63.2 1

The response to the question about cost effectiveness was a little greater than 30 percent,
and it is ranked 4th. This indicates that among the companies surveyed in this research, money
is not the major factor restraining them from employing risk management programmes in PPP
projects. Furthermore, the interview results showed that, similarly with other developing countries
(Chan et al. 2015), most of the interviewees from Malaysian companies are unfamiliar with the tools
for risk identification included in the questionnaires. This indicates the probability that the factor of
a lack of accepted industry tools/technique for analysis is not the primary and most crucial reason.
It can be concluded that the bigger issues in the implementation of risk management programmes for
construction companies in Malaysia is associated with internal factors, such as the willingness of the
person-in-charge/organisations as well as inadequate experts that understand the tools and techniques.
On the other hand, external factors, such as time constraints, lack of information, and expenses
required, are less important.
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5. Conclusions

The findings from the current study are impactful to risk management in PPP projects, with
implications for both practice and academia, given the limited research studies of this nature. Some of
the findings of the study are not unexpected, but the present results are significant in at least two major
aspects. One of the issues emerging from the findings is that internal barriers were more important
than external factors in limiting the implementation of risk management. This can be reflected in
the absence of a risk management culture in the companies. Meanwhile, allocating and managing
risks is one of the most important factors for achieving success in the implementation of PPP projects
(Valipour et al. 2015).

Although the brainstorming and questionnaire approaches use the experience of the experts as a
collective group approach, the results showed that the review of documents, similar case comparisons
and historical risk data usage frequency are the most frequently used risk identification techniques,
while these techniques rely heavily on the insight and experience of over two experts within the
company. Therefore, it is reasonable to use a combination of several risk identification tools, such as
questionnaires and checklists, for PPP projects with high level of complexity, which should ensure that
all external and internal risks within the project are identified.

Compared with another study about risk management practice in China’s PPP projects by
Ke et al. (2012), it can be understood that similar identification tools are used by China’s companies.
Another issue emerging from the findings is that, due to the low level of individual knowledge
and experience of risk identification and management in PPPs in developing countries and also the
unfamiliarity of most participants with risk identification tools, a database for risk identification can
be a suitable alternative.

Based on the outcome of the survey, this study reports on assessing private partners’ risk
identification approaches for PPP projects in Malaysia at the estimating stage and also evaluates
their process of risk identification. The result shows that the most frequently applied risk identification
procedure is group exercise, for instance, a tender review by departments and their joint meetings,
as well as with a group of persons from the tender department. Historical information and previous
experience play an undeniably important role in ensuring a smooth risk identification process.
The majority of the previous research related to this field of study agreed that group exercise is
always the best option for risk identification, regardless of any technique employed. This is because an
individually conducted risk identification process may be not as effective as group exercise, since the
experience and knowledge is limited.

The study has explained that lack of time is the primary reason restraining risk management
programmes in companies. Meanwhile, money is not listed as the most important factor. This may
be due to the fact that in the construction business, production only starts after the client’s request.
Connivance, an opportunity arising from a proper risk management programme, or lack of attention
to the existing potential risks, may jeopardise the project objectives. Thus, the early development of
a risk management plan during the initial stage of the project plays a significant role in helping the
management to cater for major issues and keep the situation under control. Though it is not possible
to generalise risk factors since they are unique to each different project, the findings in this study
might contribute by helping both of public and private sectors to make decisions during the bidding,
estimating, and tendering stages. Furthermore, it is also helpful in helping them to improve their risk
management plan by considering the construction industry risk factors.

Author Contributions: Conceptualization: H.S.; Software: H.S.; Formal analysis: H.S.; Investigation: H.S;
methodology: H.S.; Data Curation: H.S.; Writing—original draft preparation: H.S.; Visualization: H.S,;
Methodology: A.V.; Validation: A.V.; Resources: N.M.N.; Writing—review and editing: M.B.; Supervision:
N.Y.; Project administration: N.B.

Funding: This research was funded by Universiti Teknologi Malaysia and the Ministry of Science, Technology
and Innovation (MOSTI) of Malaysia, ScienceFund, grant number 45084.



Adm. Sci. 2019, 9, 17 150f18

Acknowledgments: We acknowledge Universiti Teknologi Malaysia and the Ministry of Science, Technology and
Innovation (MOSTI) of Malaysia for supporting this research. We also acknowledge those from private companies
who participated in the related questionnaire survey and interviews.

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

References

Adams, John, Alistair Young, and Wu Zhihong. 2006. Public private partnerships in China: System, constraints
and future prospects. International Journal of Public Sector Management 19: 384-96. [CrossRef]

Adedokun, O. A, D. R. Ogunsemi, I. O. Aje, O. A. Awodele, and D. O. Dairo. 2013. Evaluation of qualitative risk
analysis techniques in selected large construction companies in Nigeria. Journal of Facilities Management 11:
123-35. [CrossRef]

Akintoye, Akintola S., and Malcolm J. MacLeod. 1997. Risk analysis and management in construction. International
Journal of Project Management 15: 31-38. [CrossRef]

Ameyaw, Ernest E., and Albert P. C. Chan. 2013. Identifying public-private partnership (PPP) risks in managing
water supply projects in Ghana. Journal of Facilities Management 11: 152-82. [CrossRef]

APM. 2018. Project Risk Analysis and Management—Mini Guide. Association for Project Management.
Available online: https:/ /www.apm.org.uk/media/10466/pram_web.pdf (accessed on 31 December 2018).

Badri, Masood A, Donald Davis, and Donna Davis. 1995. A Study of Measuring the Critical Factors of Quality
Management. International Journal of Quality & Reliability Management 12: 36-53.

Baker, Scott, David Ponniah, and Simon Smith. 1999. Risk Response Techniques Employed Currently for Major
Projects. Construction Management and Economics 17: 205-13. [CrossRef]

Banaitiene, Nerija, Audrius Banaitis, and Arturas Norkus. 2011. Risk management in projects: Peculiarities
of Lithuanian construction companies. International Journal of Strategic Property Management 15: 60-73.
[CrossRef]

Bing, Li, Akintola Akintoye, Peter J. Edwards, and Cliff Hardcastle. 2005. The allocation of risk in PPP/PFI
construction projects in the UK. International Journal of Project Management 23: 25-35. [CrossRef]

Burns, Alvin C., Ronald F. Bush, and Judith Nash. 2008. Basic Marketing Research: Using Microsoft Excel Data
Analysis. Upper Saddle River: Pearson Prentice Hall.

Burtonshaw-Gunn, Simon A. 2009. Risk and Financial Management in Construction. London: Routledge.

Chan, Daniel W. M., and Mohan M. Kumaraswamy. 1996. An evaluation of construction time performance in the
building industry. Building and Environment 31: 569-78. [CrossRef]

Chan, Daniel W. M., Albert P. C. Chan, Patrick T. I. Lam, John F. Y. Yeung, and Joseph H. L. Chan. 2011. Risk ranking
and analysis in target cost contracts: Empirical evidence from the construction industry. International Journal
of Project Management 29: 751-63. [CrossRef]

Chan, Albert P. C., Patrick T. I. Lam, Yang Wen, Ernest E. Ameyaw, Shouqing Wang, and Yongjian Ke. 2015.
Cross-sectional analysis of critical risk factors for PPP water projects in China. Journal of Infrastructure Systems
21: 04014031. [CrossRef]

Chapman, Robert J. 1998. The effectiveness of working group risk identification and assessment techniques.
International Journal of Project Management 16: 333—43. [CrossRef]

Chapman, RobertJ. 2001. The controlling influences on effective risk identification and assessment for construction
design management. International Journal of Project Management 19: 147-60. [CrossRef]

Cheung, Esther, and Albert P. C. Chan. 2011. Risk factors of public-private partnership projects in China:
Comparison between the water, power, and transportation sectors. Journal of Urban Planning and Development
137: 409-15. [CrossRef]

Choi, Jae-Ho, Jinwook Chung, and Doo-Jin Lee. 2010. Risk perception analysis: Participation in China’s water
PPP market. International Journal of Project Management 28: 580-92. [CrossRef]

Chou, Jui-Sheng, and Dinar Pramudawardhani. 2015. Cross-country comparisons of key drivers, critical success
factors and risk allocation for public-private partnership projects. International Journal of Project Management
33: 1136-50. [CrossRef]

Ezeldin, Samer A., and Wallied Orabi. 2006. Risk identification and response methods: Views of large scale
contractors working in developing countries. In Advances in Engineering Structures, Mechanics and Construction.
Edited by Mahesh Pandey, Wei-Chau Xie and Lei Xu. Dordrecht: Springer, pp. 781-92.


http://dx.doi.org/10.1108/09513550610669202
http://dx.doi.org/10.1108/14725961311314615
http://dx.doi.org/10.1016/S0263-7863(96)00035-X
http://dx.doi.org/10.1108/14725961311314651
https://www.apm.org.uk/media/10466/pram_web.pdf
http://dx.doi.org/10.1080/014461999371709
http://dx.doi.org/10.3846/1648715X.2011.568675
http://dx.doi.org/10.1016/j.ijproman.2004.04.006
http://dx.doi.org/10.1016/0360-1323(96)00031-5
http://dx.doi.org/10.1016/j.ijproman.2010.08.003
http://dx.doi.org/10.1061/(ASCE)IS.1943-555X.0000214
http://dx.doi.org/10.1016/S0263-7863(98)00015-5
http://dx.doi.org/10.1016/S0263-7863(99)00070-8
http://dx.doi.org/10.1061/(ASCE)UP.1943-5444.0000086
http://dx.doi.org/10.1016/j.ijproman.2009.10.010
http://dx.doi.org/10.1016/j.ijproman.2014.12.003

Adm. Sci. 2019, 9, 17 16 of 18

Fayek, Aminah Robinson, and Moataz Nabil Omar. 2016. Evaluating Organizational Competencies for Projects
in the Construction Industry. International Journal of Architecture, Engineering and Construction 5: 185-206.
[CrossRef]

Goh, Cheng Siew, Hamzah Abdul-Rahman, and Zulkiflee Abdul Samad. 2013. Applying risk management
workshop for a public construction project: Case study. Journal of Construction Engineering and Management
139: 572-80. [CrossRef]

Hardcastle, Cliff, and Kate Boothroyd. 2003. Risks Overview in Public-Private Partnership. In Public-Private
Partnerships: Managing Risks and Opportunities. New York: John Wiley & Sons, pp. 31-57.

Hegazy, Tarek, and Osama Moselhi. 1995. Elements of Cost Estimation: A Survey in Canada and the Unit.
Cost Engineering 37: 27.

Hertz, David. B., and Howard Thomas. 1983. Risk Analysis and Its Applications. New York: Wiley.

Hlaing, N. N., D. Singh, R. L. K. Tiong, and M. Ehrlich. 2008. Perceptions of Singapore construction contractors
on construction risk identification. Journal of Financial Management of Property and Construction 13: 85-95.
[CrossRef]

Hoxley, Mike. 2009. Questionnaire design and factor analysis. In Advanced Research Methods in the Built Environment.
Edited by Andrew Knight and Les Ruddock. Chichester: Wiley-Blackwell, pp. 122-34.

Igbal, Shahid, Rafiq M. Choudhry, Klaus Holschemacher, Ahsan Ali, and Jolanta Tamosaitiené. 2015.
Risk management in construction projects. Technological and Economic Development of Economy 21: 65-78.
[CrossRef]

Islam, Muhammad Saiful, Madhav P. Nepal, and Martin Skitmore. 2018. Modified Fuzzy Group Decision-Making
Approach to Cost Overrun Risk Assessment of Power Plant Projects. Journal of Construction Engineering and
Management 145: 04018126. [CrossRef]

Ismail, Suhaiza. 2013. Factors attracting the use of public private partnership in Malaysia. Journal of Construction
in Developing Countries 18: 95-108.

Ismail, Suhaiza, and Khairuddin Abdul Rashid. 2007. Private finance initiative (PFI) in Malaysia: the need for
and issues related to the public sector comparator (PSC). Jurnal Akuntansi dan Keuangan Indonesia 4: 137-54.
[CrossRef]

Javed, Arshad Ali, Patrick T. I. Lam, and Patrick X. W. Zou. 2013. Output-based specifications for PPP projects:
Lessons for facilities management from Australia. Journal of Facilities Management 11: 5-30. [CrossRef]

Ke, Yongjian, Shou Qing Wang, Albert P. C. Chan, and Patrick T. I. Lam. 2010. Preferred risk allocation in China’s
public—private partnership (PPP) Projects. International Journal of Project Management 28: 482-92. [CrossRef]

Ke, Yongjian, ShouQing Wang, and Albert P. C. Chan. 2012. Risk management practice in China’s Public-Private
Partnership projects. Journal of Civil Engineering and Management 18: 675-84. [CrossRef]

Koleczko, Karolina. 2012. Risk and uncertainty in project management decision-making. Public Infrastructure Bulletin 1:
13.

Lam, James. 2014. Enterprise Risk Management: From Incentives to Controls, 2nd ed. Hoboken: Wiley.

Leva, M. C., N. Balfe, B. McAleer, and M. Rocke. 2017. Risk Registers: Structuring Data Collection to Develop Risk
Intelligence. Safety Science 100: 143-56. [CrossRef]

Lipnicka, Denisa, and Jaroslav Dado. 2013. Marketing audit and factors influencing its use in practice of companies
(From an expert point of view). Journal of Competitiveness 5: 26-42. [CrossRef]

Liu, Yong, Yelin Xu, and Ziyou Wang. 2018. The effect of public target on the public-private partnership (PPP)
residential development. International Journal of Strategic Property Management 22: 415-23. [CrossRef]

Loosemore, Martin, and Elsa Cheung. 2015. Implementing systems thinking to manage risk in public private
partnership projects. International Journal of Project Management 33: 1325-34. [CrossRef]

Lyons, Terry, and Martin Skitmore. 2004. Project Risk Management in the Queensland Engineering Construction
Industry: A Survey. International Journal of Project Management 22: 51-61. [CrossRef]

Magbool, Rashid, and Yahya Rashid. 2017. Hanges and construction projects: Need for comprehensive controls.
International Journal of Project Organisation and Management 9: 154-70. [CrossRef]

Marcelino-Sadaba, Sara, Amaya Pérez-Ezcurdia, Angel M. Echeverria Lazcano, and Pedro Villanueva. 2014.
Project risk management methodology for small firms. International Journal of Project Management 32: 327-40.
[CrossRef]


http://dx.doi.org/10.7492/IJAEC.2016.019
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000599
http://dx.doi.org/10.1108/13664380810898104
http://dx.doi.org/10.3846/20294913.2014.994582
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0001593
http://dx.doi.org/10.21002/jaki.2007.07
http://dx.doi.org/10.1108/14725961311301448
http://dx.doi.org/10.1016/j.ijproman.2009.08.007
http://dx.doi.org/10.3846/13923730.2012.723380
http://dx.doi.org/10.1016/j.ssci.2017.05.009
http://dx.doi.org/10.7441/joc.2013.04.02
http://dx.doi.org/10.3846/ijspm.2018.5224
http://dx.doi.org/10.1016/j.ijproman.2015.02.005
http://dx.doi.org/10.1016/S0263-7863(03)00005-X
http://dx.doi.org/10.1504/IJPOM.2017.085291
http://dx.doi.org/10.1016/j.ijproman.2013.05.009

Adm. Sci. 2019, 9, 17 17 of 18

McCrae, Robert R., John E. Kurtz, Shinji Yamagata, and Antonio Terracciano. 2011. Internal consistency, retest
reliability, and their implications for personality scale validity. Personality and Social Psychology Review 15:
28-50. [CrossRef] [PubMed]

Ng,S. T., Y. M. W. Wong, and ]. M. W. Wong. 2010. A Structural Equation Model of Feasibility Evaluation and
Project Success for Public-Private Partnerships in Hong Kong. IEEE Transactions on Engineering Management
57: 310-22. [CrossRef]

Nunnally, J. C., and I. H. Bernstein. 1978. Psychometric Theory. New York: Mcgraw-Hill.

Olechowski, Alison, Josef Oehmen, Warren Seering, and Mohamed Ben-Daya. 2016. The professionalization of
risk management: what role can the ISO 31000 risk management principles play? International Journal of
Project Management 34: 1568-78. [CrossRef]

Osei-Kyei, Robert, and Albert P. C. Chan. 2017. Risk Assessment in Public-Private Partnership Infrastructure Projects:
Empirical Comparison between Ghana and Hong Kong. Construction Innovation 17: 204-23. [CrossRef]

Ozdoganm, Irem Dikmen, and M. Talat Birgonul. 2000. A Decision Support Framework for Project Sponsors in
the Planning Stage of Build-Operate-Transfer (Bot) Projects. Construction Management & Economics 18: 343-53.
[CrossRef]

Pham, Thi Trang, and Cao Tho Phan. 2018. Risk Management: Awareness, Identification and Mitigation in Public
Private Partnerships of Technical Infrastructure Projects in Da Nang. Paper presented at 4th International
Conference on Green Technology and Sustainable Development (GTSD), Kaohsiung, Taiwan, November
23-24.

PML. 2017. A Guide to the Project Management Body of Knowledge (PMBOK®Guide), 6th ed. Newton Square: Project
Management Institute.

Poole, Emily, Carl Toohey, and Peter Harris. 2014. Public infrastructure: A framework for decision-making.
In Financial Flows and Infrastructure Planning. Sydney: Reserve Bank of Australia, pp. 97-135.

Robinson, John B. L. 1991. Delphi methodology for economic impact assessment. Journal of Transportation Engineering
117: 335-49. [CrossRef]

Rostami, Ali. 2016. Tools and techniques in risk identification: A research within SMEs in the UK construction
industry. Universal Journal of Management 4: 203-10. [CrossRef]

Salman, Ahmed F. M., Mirostaw ]. Skibniewski, and Ismail Basha. 2007. BOT viability model for large-scale
infrastructure projects. Journal of Construction Engineering and Management 133: 50-63. [CrossRef]

Sarvari, Hadi, Alireza Valipour, Nordin Yahaya, and Norhazilan Md Noor. 2014. Risk identification and assessment
in Malaysian public-private partnership projects. Paper presented at Second International Conference on
Vulnerability, Uncertainty, and Risk: Quantification, Mitigation, and Management, Liverpool, UK, July
13-16.

Shrestha, Asheem, Toong-Khuan Chan, Ajibade A Aibinu, Chuan Chen, and Igor Martek. 2017. Risks in PPP Water
Projects in China: Perspective of Local Governments. Journal of Construction Engineering and Management 143:
05017006. [CrossRef]

Song, Jinbo, Yanzhu Yu, Lulu Jin, and Zhuo Feng. 2018. Early termination compensation under demand
uncertainty in public-private partnership projects. International Journal of Strategic Property Management 22:
532-43. [CrossRef]

Tang, Liyaning, and Qiping Shen. 2013. Factors affecting effectiveness and efficiency of analyzing stakeholders’
needs at the briefing stage of public private partnership projects. International Journal of Project Management
31: 513-21. [CrossRef]

Taroun, Abdulmaten. 2014. Towards a better modelling and assessment of construction risk: Insights from a
literature review. International Journal of Project Management 32: 101-15. [CrossRef]

Uher, Thomas E, and A Ray Toakley. 1999. Risk Management in the Conceptual Phase of a Project.
International Journal of Project Management 17: 161-69. [CrossRef]

Valipour, Alireza, Nordin Yahaya, Norhazilan Md Noor, Simona Kildien¢, Hadi Sarvari, and Abbas Mardani. 2015.
A fuzzy analytic network process method for risk prioritization in freeway PPP projects: An Iranian case
study. Journal of Civil Engineering and Management 21: 933-47. [CrossRef]

Valipour, Alireza, Nordin Yahaya, Norhazilan Md Noor, Jurgita Antucheviciené, and Jolanta Tamosaitiené. 2017.
Hybrid Swara-Copras Method for Risk Assessment in Deep Foundation Excavation Project: An Iranian Case
Study. Journal of Civil Engineering and Management 23: 524-32. [CrossRef]


http://dx.doi.org/10.1177/1088868310366253
http://www.ncbi.nlm.nih.gov/pubmed/20435807
http://dx.doi.org/10.1109/TEM.2009.2037142
http://dx.doi.org/10.1016/j.ijproman.2016.08.002
http://dx.doi.org/10.1108/CI-08-2016-0043
http://dx.doi.org/10.1080/014461900370708
http://dx.doi.org/10.1061/(ASCE)0733-947X(1991)117:3(335)
http://dx.doi.org/10.13189/ujm.2016.040406
http://dx.doi.org/10.1061/(ASCE)0733-9364(2007)133:1(50)
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0001313
http://dx.doi.org/10.3846/ijspm.2018.6049
http://dx.doi.org/10.1016/j.ijproman.2012.10.010
http://dx.doi.org/10.1016/j.ijproman.2013.03.004
http://dx.doi.org/10.1016/S0263-7863(98)00024-6
http://dx.doi.org/10.3846/13923730.2015.1051104
http://dx.doi.org/10.3846/13923730.2017.1281842

Adm. Sci. 2019, 9, 17 18 of 18

Valipour, Alireza, Hadi Sarvari, and Jolanta Tamosaitiene. 2018. Risk Assessment in Ppp Projects by Applying
Different Mcdm Methods and Comparative Results Analysis. Administrative Sciences 8: 80. [CrossRef]
Wood, Gerard D., and Robert C. T. Ellis. 2003. Risk management practices of leading UK cost consultants.

Engineering, Construction and Architectural Management 10: 254-62. [CrossRef]

World Bank Database. 2015. Private Participation in Infrastructure (PPI) Project Database. The World Bank &
PPIAF. Available online: http://ppi.worldbank.org/ (accessed on 10 December 2015).

Wu, Yunna, Lingwenying Li, Ruhang Xu, Kaifeng Chen, Yong Hu, and Xiaoshan Lin. 2017. Risk Assessment in
Straw-Based Power Generation Public-Private Partnership Projects in China: A Fuzzy Synthetic Evaluation
Analysis. Journal of Cleaner Production 161: 977-90. [CrossRef]

Xiang, Pengcheng, Fuyuan Jia, and Xiaohui Li. 2018. Critical Behavioral Risk Factors among Principal Participants
in the Chinese Construction Industry. Sustainability 10: 3158. [CrossRef]

Xu, Yelin, Albert P. C. Chan, and John E. Y. Yeung. 2010. Developing a fuzzy risk allocation model for PPP Projects
in China. Journal of Construction Engineering and Management 136: 894-903. [CrossRef]

Xu, Yelin, John F. Y. Yeung, and Shaohua Jiang. 2014. Determining appropriate government guarantees for
concession contract: Lessons learned from 10 PPP projects in China. International Journal of Strategic
Property Management 18: 356—67. [CrossRef]

Yuan, Jingfeng, Wei Li, Jiyue Guo, Xianbo Zhao, and Mirostaw J. Skibniewski. 2018. Social Risk Factors of
Transportation Ppp Projects in China: A Sustainable Development Perspective. International Journal of
Environmental Research and Public Health 15: 1323. [CrossRef] [PubMed]

Zavadskas, Edmundas Kazimieras, Zenonas Turskis, and Jolanta Tamog$aitiene. 2010. Risk assessment of
construction projects. Journal of Civil Engineering and Management 16: 33—46. [CrossRef]

Zayed, Tarek M., and Luh-Maan Chang. 2002. Prototype Model for Build-Operate-Transfer Risk Assessment.
Journal of Management in Engineering 18: 7-16. [CrossRef]

Zwikael, Ofer, and Mark Ahn. 2011. The effectiveness of risk management: An analysis of project risk planning
across industries and countries. Risk Analysis 31: 25-37. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.3390/admsci8040080
http://dx.doi.org/10.1108/09699980310489960
http://ppi.worldbank.org/
http://dx.doi.org/10.1016/j.jclepro.2017.06.008
http://dx.doi.org/10.3390/su10093158
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000189
http://dx.doi.org/10.3846/1648715X.2014.971088
http://dx.doi.org/10.3390/ijerph15071323
http://www.ncbi.nlm.nih.gov/pubmed/29937535
http://dx.doi.org/10.3846/jcem.2010.03
http://dx.doi.org/10.1061/(ASCE)0742-597X(2002)18:1(7)
http://dx.doi.org/10.1111/j.1539-6924.2010.01470.x
http://www.ncbi.nlm.nih.gov/pubmed/20723146
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Research Background 
	Literature Review 
	Research Aim and Objectives 

	Research Methodology 
	Survey Description 
	Results and Discussion 
	Selection of Expert Panel 
	Findings and Discussion 
	Factors Limiting Implementation of Risk Management 

	Conclusions 
	References

