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ABSTRACT

Risk allocation is an important factor in risk management to ensure successful
achievement of the implementation of Public-Private Partnership projects (PPP).
Several PPP projects have failed to meet budget, deadlines, and quality inspection.
There are 327 unsuccessful PPP projects around the world and Malaysia is the
second highest in East Asia with 22 failed projects. Inappropriate risk allocation has
led to adversarial relationships between contracting participants and has
consequently increased project cost, time and poor quality. Thus, it is very important
for the public and private sector to choose a fair risk allocation in order to make
strategic decisions. The aim of this study was to develop an optimal quantitative
approach to enhance the equitable risk allocation in PPP projects. This study presents
a Fuzzy Analytic Network Process model for equitable risk allocation which converts
linguistic principles and solves the problem of independence and feedback between
criteria and barriers using Analytic Network Process (ANP) method. Objective
functions are then developed to minimize the total time, the cost of the project and
maximize the quality while satisfying risk threshold constraints. The combinatorial
nature of the risk allocation problem describes a multi-objective situation that can be
simulated as a knapsack problem (KP). The formulation of the KP is described and
solved by applying genetic algorithm. A total of 42 risks was identified and
evaluated. The finding of this study shows "construction completion delay” was the
most important risk with the highest rank. Finally, of 42 significant risks, 16 was
allocated to the public sector, 11 were allocated to the private sector and 15 were
shared between public and private sector as the best package of shared risks. The
results of this investigation can be implemented by the government to enhance risk
allocation process which may encourage the participation of the private sector
through better risk allocation. As a conclusion, a new method has been developed
regarding equitable quantitative risk allocation. It helps the project owners as well as
contractors and subcontractors to better manage risk, cost and time savings and at the
same time improve the overall quality of PPP projects.
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ABSTRAK

Peruntukan risiko adalah faktor penting dalam pengurusan risiko bagi memastikan
pencapaian yang berjaya dalam pelaksanaan projek Perkongsian Awam-Swasta.
Beberapa projek PPP telah gagal untuk mencapai belanjawan yang ditetapkan, had
waktu penyiapan dan kualiti pemeriksaan. Terdapat sejumlah 327 projek PPP yang
tidak berjaya di seluruh dunia dan Malaysia adalah yang kedua tertinggi di timur asia
dengan jumlah 22 projek yang menemui kegagalan. Pengagihan risiko yang tidak
berpatutan boleh menjuruskan kepada pertikaian dalam hubungan di antara pihak
yang terlibat dan secara tidak langsung akan meningkatkan kos dan masa projek
serta menurunkan kualiti projek berkenaan. Oleh yang demikian, adalah amat
penting bagi sektor awam dan swasta untuk memilih corak pengagihan risiko yang
sesuai dalam membuat keputusan yang strategik. Matlamat kajian ini adalah untuk
membangunkan kaedah pendekatan kuantitatif yang optimum bagi menambahbaik
pengagihan risiko secara saksama dalam projek PPP. Kajian ini menghasilkan model
Proses Rangkaian Analitik Kabur untuk mengagihkan risiko dengan saksama di
mana ia mengubah prinsip linguistik dan menyelesaikan masalah kebergantungan
serta tindak balas di antara kriteria dan halangan menggunakan kaedah ANP.
Kemudian, fungsi objektif dibangunkan bagi meminimumkan jumlah masa dan kos
projek serta memaksimumkan kualiti bagi memenuhi kekangan penentuan titik
permulaan risiko. Sifat kombinatorik daripada masalah pengagihan risiko
menunjukkan situasi multi-objektif boleh disimulasikan sebagai masalah buntil (KP).
Formulasi KP diterangkan dan diselesaikan dengan menggunakan kaedah algoritma
genetik. Sebanyak 42 risiko telah dikenalpasti dan dinilai. Dapatan kajian ini
menunjukkan bahawa "kelewatan penyiapan pembinaan™ adalah risiko yang paling
penting dan berada dalam peringkat tertinggi. Akhir sekali, dalam sejumlah 42 risiko
yang berkaitan, 16 risiko telah diagihkan kepada sektor awam, 11 kepada sektor
swasta manakala 15 lagi dikongsi bersama antara sektor awam dan swasta serta
pakej perkongsian risiko terbaik dipilih. Hasil daripada kajian ini boleh digunapakai
oleh pihak kerajaan bagi menambahbaik proses pengagihan risiko yang berpotensi
dalam menggalakkan penyertaan sektor swasta melalui pengagihan risiko yang telah
ditambah baik. Kesimpulannya, kaedah baru berkaitan pengagihan risiko secara
kuantitatif yang saksama telah dibangunkan. Ini dapat membantu empunya projek
serta kontraktor dan sub-kontraktor bagi menguruskan risiko dengan lebih baik,
menjimatkan masa dan kos, serta pada masa yang sama meningkatkan kualiti
keseluruhan bagi projek PPP.
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CHAPTER 1

INTRODUCTION

1.1 Overview

In recent years, governments the world over have seen a significant increase
in cooperation between private and public sector as a way to finance the development
and operation of infrastructure projects (Heravi and Hajihosseini, 2011). Public-
Private Partnership (PPP) is "a contractual agreement between a private and public
sector" whereby the financial resources and the skills of each part are shared to
satisfy the public requirement for public products or services or products (Ke et al.,
2010a) and suitable allocation of risks, resources, and rewards (Canadian Council for
PPP, 2013). PPP is handled in such a way that the incentive, responsibility,
investment, and risks are shared between the private and public sector (Ke et al.,
2013). Introduction of Public-Private Partnership (PPP) procurement approach is
seen as a solution to eliminate the possibilities of contributing more damages to the
financial health of an economy as well as increasing the level of skills needed. Over
the past several decades, governments have turned increasingly to PPP as a way of
financing, maintaining infrastructure and providing public services in the face of
budgetary challenges (CDT, 2006). In Malaysia, Public-Private Partnership Unit
(3PU) has been established to manage the said budgetary challenges. The concept of
PPP is that the investment, risk, responsibility, and reward are shared between the
public and private sector (Khairuddin, 2010). In this regard, Malaysia is identified as
a leader in the Association of Southeast Asian Nations in drawing up mechanisms to

encourage public—private partnerships (PPPs) to attract finance infrastructure



development (Leong, 2010). In the last decade, Malaysia has experienced high
economic growth. In the 10th Malaysian plan, government shall establish more PPP
projects to promote the economic growth. Accordingly, the Malaysian government
defined 52 new PPP projects worth RM63 billion for 2011-2020 (Leong, 2010).

Although PPPs have many benefits, the system have some drawbacks related
to complexities in planning, arrangement in relation to documentation, the dynamic
nature of documentation, capital budget and taxation, control, monitoring,
performance, politics and policies (Grimsey and Lewis, 2002). Most of the risks arise
from these types of complexities in PPP projects (Heravi and Hajihosseini, 2011).
For instances, political risk in two build operate transfer (BOT) projects in Thailand
(Dey et al., 2002), delay risk in Euro Tunnel project, Betuwe Railway in Netherlands
(Ng and Loosemore, 2007), and the Sydney Railway project (Zhang, 2005).

Therefore, risk management is essential for construction projects especially
projects that are based on PPP concept (Lam et al., 2007). Risk management process
is a specific approach to project management (1ISO, 2009). This process includes four
main parts in PPP project including; risk identification, risk assessment, responding
to reduce risk, and proper allocation of contingencies (Shen et al., 2006). Risk
identification is the process of identifying the significant risks that could affect the
project. Assessment of risk is the process of evaluating risks by assessing their
probability of occurrence and their impacts on the project. Risk response is the whole
process of creating a management technique including risk allocation and
management plan for the risk (Lam et al., 2007). Based on Malaysia’s PPP Guideline
(2009), one of the essential features for risk management is optimal risk sharing,
whereby risk is allocated to the party who is the best able to manage that risk.
Accordingly, risk allocation is the most significant part in the risk management
process for PPP projects. Risk management can guide project stakeholders to reduce
the likelihood and consequences of adverse events and maximize the probability and

consequences of positive events in project decision (Ng and Loosemore, 2007).



Despite the broad use and advantages of PPPs around the world, many PPP
projects have failed to achieve the stated goal related to budget, deadlines, and
quality (Thomas et al., 2003). For example, the Betuwe Railway and the parker
Schop Den Bosch in Netherlands (Ng and Loosemore, 2007), Railway project in
Sydney (Zhang, 2005) Iranian toll road Chalus-Tehran, Kerman power plant in Iran
(Heravi and Hajihosseini, 2011), the Horgos-Pozega Highway in Serbia and the
Zagreb Wastewater Treatment Plant in Croatia (Boardman and Vining, 2012). The
schedule delay and cost overrun in the PPP project were mainly caused by risks
(Heravi and Hajihosseini, 2011). Project risk may be specified as an uncertain event
or condition which, if it happens, has a positive or negative effect on the project
purpose, such as cost, time, quality and scope (PMI, 2008). In reality, risks in PPP
projects, or generally in construction projects, cannot be eliminated but they should
be managed and shared between parties through agreement clauses (Andi, 2006). The
contract could be the primary way for allocation of risk to the construction project
between parties through clauses and contract conditions (Motiar Rahman and

Kumaraswamy, 2005).

1.2 Background of Problem

Several PPP projects have failed to achieve budget, deadlines, and quality;
most of these projects have been exposed to high risks (Thomas et al., 2003).
According to the World Bank, there are 327 unsuccessful PPP projects in the world.
It is observed that Latin America and East Asia Pacific see the highest failure rate in
terms of number of projects canceled, at 135 and 86 projects respectively. Malaysia’s
percentage of PPP project failures is the second highest in East Asia with 22 failed
projects. The number of PPP projects that have failed in Sub-Saharan Africa, South
Asian, Europe and Central Asia were 50, 13 and 36 respectively (World Bank, 2013).
Types of risk are one of the reasons for unsuccessful PPP projects (Abednego and
Ogunlana, 2006).



Risks must be properly identified, understood and evaluated by all parties. A
review of the implementation of PPP projects revealed that these projects involve
risks due to the large investment, a long contractual concession period, and
complicated technology (Heravi and Hajihosseini, 2011). Delmon (2000) stated that
the impact of risks in completing a PPP project is significant because these risks can
be described as uncertain events that have negative effect on project objectives. A
proper risk management strategy is essential for controlling and reducing the risks. In
this regard, risk allocation is a major component of PPP risk management.
Additionally, balancing risk construction projects remains evasive as shown by a
high divergence level among the participants who took part in the study of risk
allocation (Wibowo and Mohamed, 2010).

In general, the purpose of the actual private sector is profitability while the
aim of the public sector is efficiency in meeting public sector targets. These different
aims have therefore resulted in disagreement in allocation preferences among public
and private sector thus leading to an extended PPP contract settlement process or
PPPs that are potentially problematic. The allocation of risks should be carried out
optimally otherwise the actual value for money target will probably be threatened. It
is a fact that proper risk allocation exercise between private and public sectors is a
critical key in achieving value for money (VFM) in PPP projects. Imperfect risk
allocation comprises one of the main causes of the failure of private sector
participation (Marques and Berg, 2010) or for its success if it is carried out
adequately (Murphy, 2008).

Improper risk allocation has negative impacts on the success of a PPP project
in terms of time, cost, and quality (Ke et al., 2013). A recent survey by the
Construction Industry Institute (CIl) concludes that inappropriate allocation of risk
results in at least a 3%contingency in bids (CIl, 2006). Another study by Zaghloul
and Hartman (2003) reported that using disclaimer clauses to allocate risks adds a
premium of between 8% and 20% to construction project bids, depending on whether
business conditions were favorable, fair or high. Accordingly, unbalanced risk
allocation may cause increased costs for both parties in the contract (Jin and Zhang,

2011). Improper allocation of risks is common in the construction industry leading to



adversarial interaction contract, disputes and claims (Kumaraswamy, 1997). In
addition, the cost of inappropriate allocation of risk could be seen in the reaction
from contractors; for instance adding a high contingency (premium) to the bid cost or

the delivery of poor quality work (Khazaeni et al., 2012b; Lam et al., 2007).

Zaghloul and Hartman (2003) revealed that allocation of risk occurs in any
situation where some participants are responsible for the delivery of the project. Risk
allocation and risk detection are different between partners in projects. Nevertheless,
risk allocation may significantly affect the behavior of the project participants and
therefore, project cost and performance. Moreover, there is no agreement on an
optimal risk allocation between participants in the construction industry. Thus, it is
vital for the project stakeholders to evaluate and allocate risks properly through the

whole project life cycle.

1.3 Research Problem

Reviewing the studies of risk assessment, significant indicators show that it is
important for public and private sector to create a risk ranking method to assess
significant risks. An accurate assessment of significant risks is important for
participants as an input for risk response and allocation phase that ensure the success
of risk management in PPP projects. However, the unavailability of comprehensive
risk assessment method in PPP project makes the risk ranking practice unfeasible.
PPP project are diverse and of complex relation and all risk factors are mutually
independent and bear a complex and reciprocal influence on the other risk factors.
Lack of evaluation on communication and feedback between risks on project
objectives is one of the reasons for weak risk assessment of PPP projects. Each risk
may be a source of other new risks, or increase the severity of other risks on project
objectives. It is necessary to consider interdependencies among various risk events.
Thus, to comprehend the potential effect of these risks, the risk evaluation should
handle the combined impact of risk events, and clearly handle the actual

interdependencies between all risks.



Previous studies have implied that there are two approaches for risk
allocation which are qualitative and quantitative approaches (Khazaeni et al., 2012a).
Review of previous studies on risk allocation indicated there is a lack of quantitative
and comprehensive models for selecting the optimal allocation of risk. In recent
years, some researchers tried to propose appropriate risk allocation patterns for
construction projects, but most of the related studies have the following limitations

and problems:

i.  There is a lack of risk allocation model in previous research based on risk
allocation barriers and criteria.

ii.  Lack of evaluation on independency and feedback between risk allocation
criteria and barriers on project objectives is one of the reasons for weak risk
allocation model of PPP projects. In the proposed models from previous
researches, practical limitations of the allocation procedure (such as limited
capability of the private sector in accepting the project risks) have not been
considered.

iii.  Moreover, the relationship of risk allocation with the project goals was not
clearly identified. Project risk allocations to each factor may have
consequences in the form of expense, time or range, such that it is impossible
to make decisions without considering those factors. Therefore, choosing the
appropriate risk allocation requires a multi-purpose decision making model
that can choose the best percentage of shared risks.

iv.  Finally little is known about risk assessment and risk allocation in Malaysian

PPP projects.

1.4 Research Aim and Objectives

Based on the thorough review of the related issues and problems, the aim of
this study is to provide key PPP project participants, specifically public and private
sectors, with a realistic decision-making tool that will provide an alternative to the
current practice of typically allocating risks by aversion. Consequently, this

instrument may reduce dispute, cost overrun, tension and delays resulting in better



project implementation. This study attempts to develop a quantitative risk allocation
approach through a professional perspective with the intention of exposing methods
that will improve the efficient and effective optimal risk allocation of PPP project.

The objectives are outlined as follows:

1. To identify and evaluate the significant risks in Malaysian PPP projects.

2. To identify and evaluate the barriers of risk allocation in Malaysian PPP

projects.

3. To identify and evaluate risk allocation criteria in Malaysian PPP projects.

4. To develop shared risk allocation method with attention to dependency,

feedback and interaction between risk allocation criteria and barriers in PPP projects.

5. To develop quantitative risk allocation approach to determine percentage
of shared risks between public and private sector in Public Private Partnership

projects.

1.5 Hypothesis

The problems are directly related to the current practice of risk assessment
and risk allocation in PPP projects which negatively influence the performance of the
construction project. These problems along with the adversarial relationship between
project parties (lead by disputes, claims, tension, and litigation) caused by the current
practice of risk assessment and risk allocation will be hypothesized. The first theory
being tested in this study is that there is significant difference in the risk perceptions
on the assessment of risk and risk allocation between private and public sector in

PPP projects. The second theory being tested in this study is that there is no



significant difference in the risk perceptions on the assessment of risk and risk
allocation between private and public sector in PPP projects.

1.6 Research Scope

Although there are many factors that may influence the success of PPP
project, this research focuses on risk management covering identification, assessment
and allocation of risk between public and private sector. Since it is impractical to
carry out a universal survey, this study is focusing on Malaysia as a geographical
area. Therefore, this research was limited to commercial construction firms and PPP
project. Diversity of the States with in Malaysia provided a rich source of data and
information to this research. This study was carried out by using questionnaire
survey and interviews. Thus, to reduce errors and increase the accuracy of the model,
qualitative judgments of experts has been converted into quantitative information
using fuzzy logic and ANP approach. Although this study has the above mentioned
limitations, the author strongly believes that this finding may be useful to the PPP
projects in other areas of the world due to the similarities of PPP and construction

practice and business environment.

1.7  Significance of the Study

It is vital for the private and public sectors to completely understand the
various risks related to PPPs through the whole life cycle of infrastructure projects,
the significance of risks and the best way to allocate them to ensure long-term
achievement of partnerships. The identification, classification, evaluation, and
investigation of problems of this particular current practice of allocation of risk and
also the identification, classification, evaluation of criteria and barriers to optimal
risk allocation in the PPP project can represent an authentic contribution to the body
of knowledge and to the PPP projects. The contribution is developed through

investigation of dependence, feedback and interaction between criteria and barriers to



optimal risk allocation associated with the current practice of risk allocation. The
model and the mechanism produced by this research is an unprecedented
contribution to the original body of information and to PPP projects and the
construction industry. The findings of this study may help public and private sector
(stakeholders) in preparing a highly effective useful risk allocation framework to be
used in bidding and submitting documents, therefore savings time in arbitration and
contract transaction. This study should help project stakeholders in terms of better
risk management, time saving, reduced overall cost and enhancement of the general
quality of PPP project. The model provides an innovative and helpful instrument to
the PPP industry experts and providers through introducing a realistic mechanism
regarding developing a better decision support model for optimal risk allocation.
Furthermore, the results would certainly help to impact public policy improvement
towards PPP and the way in which various sectors can carry out PPP contracts with

due respect to their risk perceptions.

1.8  Brief Methodology of Study

The research was conducted through both qualitative and quantitative
approaches. The research consisted of four main stages. The first stage focused on
the identification of research objectives, design of research methodology and gaining
background knowledge on the topic. This stage started with a comprehensive review
of reported literature on risk management and PPP in Malaysia and overseas in order
to capture the lessons learned from other countries and to identify the knowledge gap
pertaining to the research problems. These activities had been accomplished through
conducting a comprehensive literature review, such as journals, articles, books,
internet sources, newspapers and holding informal discussions with experts and
researchers. The second stage focused on the data collection. Literature review is
really a research method in which the collections associated with resources are to be
combined and significantly analysed to ensure that the obtained reviews complement
the proposed research scope. The majority of the contents in the literature review are
generally supported by several resources to compliment the validity statements. This

stage was carried out through the collection of case study data, interviews with
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experts in PPP projects and distributing the questionnaire survey to the public and
private sector.

The third stage was the actual data interpretation and analysis phase. An
initial research is performed to identify typical contents that are proper and
appropriate to be involved into the questionnaire survey structure. In this stage,
questionnaires that were successfully obtained from the chosen respondents were
analysed. A series of questionnaire survey were also carried out to obtain the Fuzzy
ANP Risk Assessment Model, shared risk allocation model and to determine the
percentage of each shared risk for PPP projects in Malaysia which was developed
using Analytic Network Process and Fuzzy method and Genetic Algorithm
respectively. For data analysis, methods employed in this research are statistical
analysis, Excel, SPSS, Super Decision software and MATLAB. The final stage
offered the conclusions and recommendations. These were accomplished by deriving
findings from the analysed data, derivation recommendations for the study scope and
also advising recommendations for future study. Figure 1.1 shows the research

methodology flow chart as used for this study.
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Structure of Thesis

This thesis is divided into seven chapters.The structure of this research report is as

follows:

Chapter 1 gives the introduction of the research study. It covers the
background, research aim and objectives, scope and significance of the
research. The research approach and the structure of the research report are
also outlined.

Chapter 2 contains an extensive literature review covering the pertinent
literature about the definition and implementation of PPP in developed and
developing countries. It aims to inform the readers about the application of
PPP in different parts of the world. Particular attention will be paid to the
application of such procurement approaches in Malaysia. Essential published
literature on risk management, particularly on risk assessment and risk
allocation, is reviewed in this chapter.

Chapter 3 illustrates the overall research methodology for the study. Different
methods of data collection through a questionnaire survey as well as
structured interviews will be explained in detail. The chapter explains the
research design, process and data analysis techniques used.

Chapter 4 presents the development of a Fuzzy ANP risk assessment model
using Analytic Network Process and fuzzy synthetic evaluation method and
identified significant risk allocation criteria and barriers using ANP method.
The potential applications of the model are discussed. The validation of the
model in the form of several structured face-to-face interviews with experts
having direct hands-on experience with PPP projects in Malaysia is also
documented in this chapter.

Chapter 5 presents the development of a shared risk allocation model using
Analytic Network Process and fuzzy synthetic evaluation method and
developed quantitative method to determine the percentage of shared risk
using Knapsack problem and Genetic Algorithm. The potential applications

of the model are discussed.



Vi.

Vii.
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Chapter 6 discuss the findings from chapter four and chapter five in line with
the literature review (chapter two). This chapter will also confirm the
presence of any links between the findings of this study and the literature.
Chapter 7 includes the conclusions, discusses the contributions of the
research, and identifies the limitations of the study. Core directions for future
studies are also recommended in this chapter.



REFERENCES

Abd. Majid. M. Z. and McCaffer, R. (1997). Assessment of Work Performance of
Maintenance Contractors in Saudi Arabia. Journal of management in
Engineering, 13(5), 91-91.

Abdul-Aziz, A.-R. and Jahn Kassim, P. (2011). Objectives, success and failure
factors of housing public—private partnerships in Malaysia. Habitat
International, 35(1), 150-157.

Abednego, M. P. and Ogunlana, S. O. (2006). Good project governance for proper
risk allocation in public—private partnerships in Indonesia. International
Journal of Project Management, 24(7), 622-634.

Abrahamson, M.W. 1984. Risk management. International Construction Law
Review, 1(3), 241-64.

Adam, F., Humphreys, P. and Global, I. (2008). Encyclopedia of decision making
and decision support technologies: Information Science Reference USA.

Agha, S. R., Jarbo, M. H. and Matr, S. J. (2013). A multi-criteria multi-stakeholder
industrial projects prioritization in Gaza Strip. Arabian Journal for Science
and Engineering, 38(5), 1217-1227.

Akbiyikli, R. and Eaton, D. (2004). Risk Management in PFI Procurement: A holistic
Approach'. Proceedings of the 2004 Proceedings of the 20th Annual
Association of Researchers in Construction Management (ARCOM)
Conference, Heriot-Watt University, Edinburgh, UK, 1269-1279.

Akintoye, A. and Beck, M. (2009). Policy, Management and Finance for Public-
Private Partnerships: John Wiley & Sons.

Akintoye, A. and Main, J. (2007). Collaborative relationships in construction: the
UK contractors' perception. Engineering, Construction and Architectural
Management, 14(6), 597-617.

Akintoye, A., Beck, M. and Hardcastle, C. (2003). Public private partnerships: Wiley
Online Library.



230

Akintoye, A., Hardcastle, C., Beck, M., Chinyio, E. and Asenova, D. (2003).
Achieving best value in private finance initiative project procurement.
Construction Management and Economics, 21(5), 461-470.

Alarcon, L. F., Ashley, D. B., de Hanily, A. S., Molenaar, K. R. and Ungo, R.
(2010). Risk Planning and Management for the Panama Canal Expansion
Program. Journal of Construction Engineering and Management, 137(10),
762-771.

Al-Bahar, J. F. and Crandall, K. C. (1990). Systematic risk management approach for
construction projects. Journal of Construction Engineering and Management,
116(3), 533-546.

Alfen, H. W., Kalidindi, S. N., Ogunlana, S., Wang, S., Abednego, M. P., Frank-
Jungbecker, A., et al. (2009). Public-Private Partnership in infrastructure
development: Case studies from Asia and Europe.

Al-Tmeemy, S. M. H., Rahman, H. A. and Harun, Z. (2012). Contractors' perception
of the use of costs of quality system in Malaysian building construction
projects. International Journal of Project Management, 30(7), 827-838.

Ameyaw, E. E. and Chan, A. P. (2013). Identifying public-private partnership (PPP)
risks in managing water supply projects in Ghana. Journal of Facilities
Management, 11(2), 152-182.

Andi. (2006). The importance and allocation of risks in Indonesian construction
projects. Construction Management and Economics, 24(1), 69-80.

Ayag, Z. and Ozdemir, R. (2007). An intelligent approach to ERP software selection
through fuzzy ANP. International Journal of Production Research, 45(10),
2169-2194.

Aziz, W. N. A. W. A., Noor Rosly, H. and MUSA, Z. N. (2007). Public-private
partnerships approach: A success story in achieving democracy in the home
ownership for urban inhabitants in Kuala Lumpur Malaysia.

Azizi, M. and Modarres, M. (2007). A Strategic Model for Location Selection of
Wood Industry: An Application of ANP. Journal of Applied Sciences, 7(3).

Ballestero, E. (2000). Project finance: A multi-criteria approach to arbitration.
Journal of the Operational Research Society, 51(2), 183-197.

Baloi, D. and Price, A. D. (2003). Modelling global risk factors affecting
construction cost performance. International Journal of Project Management,
21(4), 261-269.



231

Bank, A. D. (2008). Public-Private Partnerships, Pacific Private Sector Policy Brief
(1), Retrieved September 27, 2010 from
http://www.adb.org/Documents/Papers/Pacific-Private-Sector
PolicyBriefs/PPSPB-Public-Private-Partnerships.pdf

Bayazit, O. (2006). Use of analytic network process in vendor selection decisions.
Benchmarking: An International Journal, 13(5), 566-579.

Bell, J. (2010). Doing your research project: McGraw-Hill International.

Bing, L., Akintoye, A., Edwards, P. J. and Hardcastle, C. (2005). The allocation of
risk in PPP/PFI construction projects in the UK. International Journal of
project management, 23(1), 25-35.

Boardman, A. E. and Vining, A. R. (2012). The political economy of public-private
partnership and analysis of their social value. Annals of public and
cooperative economics, 83(2), 117-141.

Boeing Singh, L. and Kalidindi, S. N. (2006). Traffic revenue risk management
through annuity model of PPP road projects in India. International Journal of
Project Management, 24(7), 605-613.

Bogus, S. M., Shane, J. S. and Molenaar, K. R. (2010). Contract payment provisions
and project performance: an analysis of municipal water and wastewater
facilities. Public Works Management & Policy.

Bortfeldt, A. and Winter, T. (2009). A genetic algorithm for the two-dimensional
knapsack problem with rectangular pieces. International Transactions in
Operational Research, 16(6), 685-713.

C Ward, S., B Chapman, C. and Curtis, B. (1991). On the allocation of risk in
construction projects. International Journal of Project Management, 9(3),
140-147.

Canadian Council for Public-Private Partnership. 2013. “*About PPP: Definitions.”’

Chan, A. P., Yeung, J. F., Yu, C. C., Wang, S. Q. and Ke, Y. (2010). Empirical study
of risk assessment and allocation of public-private partnership projects in
China. Journal of Management in Engineering, 27(3), 136-148.

Chan, D. W., Chan, A. P., Lam, P. T., Yeung, J. F. and Chan, J. H. (2011a). Risk
ranking and analysis in target cost contracts: empirical evidence from the
construction industry. International Journal of Project Management, 29(6),
751-763.



232

Chan, J. H., Chan, D. W., Chan, A. P, Lam, P. T. and Yeung, J. F. (2011b).
Developing a fuzzy risk assessment model for guaranteed maximum price
and target cost contracts in construction. Journal of Facilities Management,
9(1), 34-51.

Chang, D.-Y. (1996). Applications of the extent analysis method on fuzzy AHP.
European journal of operational research, 95(3), 649-655.

Chen, Z. (2010). A cybernetic model for analytic network process. Proceedings of
the 2010 Machine Learning and Cybernetics (ICMLC), 2010 International
Conference on, 1914-19109.

Cheng, J.-H. and Tang, C.-H. (2009). An application of fuzzy Delphi and fuzzy AHP
for multi-criteria evaluation on bicycle industry supply chains. WSEAS
Transactions on Systems and Control, 4(1), 21-34.

Cheung, S. O. and Yiu, T. W. (2006). Are construction disputes inevitable?
Engineering Management, IEEE Transactions on, 53(3), 456-470.

Chiou, C.-W., Chen, C.-c. and Chiou, S.-c. (2009). A Decision-Making Model of
Budget Allocation for the Restoration of Traditional Settlement Buildings.
Proceedings of the 2009 Management and Service Science, 2009. MASS'09.
International Conference on, 1-4.

Cho, H.-N., Choi, H.-H. and Kim, Y.-B. (2002). A risk assessment methodology for
incorporating uncertainties using fuzzy concepts. Reliability Engineering &
System Safety, 78(2), 173-183.

Chow, L. K. (2005). Incorporating fuzzy membership functions and gap analysis
concept into performance evaluation of engineering consultants - Hong Kong
study. PhD HKSAR, University of Hong Kong.

CIDB, 1.D.B.M., 2008b. Construction Projects in Local Market. CIDB Publications,
Kuala Lumpur, Malaysia.

Committee, P. M. (2004). A guid to the project management body of knowledge,
PMI.

Cooper, D.R. and Schindler, P.S. (2006). Business Research Methods. Business and
Economics. The McGraw-Hill/Irwin Series, Pennsylvania State University.

Dagdeviren, M. and Yiiksel, I. (2010). A fuzzy analytic network process (ANP)
model for measurement of the sectoral competititon level (SCL). Expert
Systems with Applications, 37(2), 1005-1014.



233

Delmon, J. (2000). Boo-Bot Projects: A Commercial and Contractual Guide: Sweet
and Maxwell.

Dey, P. K., Ogunlana, S. O. and Takehiko, N. (2002). Risk management in build-
operate-transfer projects. International Journal of Risk Assessment and
Management, 3(2), 269-291.

Djannaty, F. and Doostdar, S. (2008). A hybrid genetic algorithm for the
multidimensional knapsack problem. International Journal of Contemporary
Mathematical Sciences, 3(9), 443-456.

DOSH, Department of Occupational Safety and Health Malaysia. (2008). Guidelines
for Hazard ldentification, Risk Assessment, and Risk Control, Putrajaya:
Ministry of Human Resources.

Ebrahimnejad, S., Mousavi, S. M. and Seyrafianpour, H. (2010). Risk identification
and assessment for build—operate—transfer projects: A fuzzy multi attribute
decision making model. Expert systems with applications, 37(1), 575-586.

El-Sayegh, S. M. (2008). Risk assessment and allocation in the UAE construction
industry. International Journal of Project Management, 26(4), 431-438.

Ertugrul, I. and Karakasoglu, N. (2009). Performance evaluation of Turkish cement
firms with fuzzy analytic hierarchy process and TOPSIS methods. Expert
Systems with Applications, 36(1), 702-715.

Eshtehardian, E., Ghodousi, P. and Bejanpour, A. (2013). Using ANP and AHP for
the supplier selection in the construction and civil engineering companies;
Case study of Iranian company. KSCE Journal of Civil Engineering, 17(2),
262-270.

European Union, Guidelines for Successful Public-Private Partnerships, Brussels,
2003.

Fan, M., Lin, N.-P. and Sheu, C. (2008). Choosing a project risk-handling strategy:
An analytical model. International Journal of Production Economics, 112(2),
700-713.

Fellows, R. F. and Liu, A. M. (2009). Research methods for construction: John
Wiley & Sons.

Fisk, E. R. and Reynolds, W. D. (2000). Construction project administration:
prentice hall.

Fréville, A. (2004). The multidimensional 0-1 knapsack problem: An overview.

European Journal of Operational Research, 155(1), 1-21.



234

Fu, G. and Hag-Elsafi, O. (2000). Vehicular overloads: Load model, bridge safety,
and permit checking. Journal of Bridge Engineering, 5(1), 49-57.

Gao, Y.-l. and Jiang, L. (2008). The risk allocation method based on fuzzy integrated
evaluation of construction projects. Proceedings of the 2008 Risk
Management & Engineering Management, 2008. ICRMEM'08. International
Conference on, 428-432.

Gibbons, J. and Chakraborti, S. (2003). Nonparametric Statistical Inference. Marcel
Dekker, New York.

Goel, T., Stander, N. and Lin, Y.-Y. (2010). Efficient resource allocation for genetic
algorithm based multi-objective optimization with 1,000 simulations.
Structural and Multidisciplinary Optimization, 41(3), 421-432.

Grimsey, D. and Lewis, M. K. (2002). Evaluating the risks of public private
partnerships for infrastructure projects. International Journal of Project
Management, 20(2), 107-118.

Grimsey, D. and Lewis, M. K. (2004). The Governance of Contractual Relationships
in Public-Private Partnerships. Journal of corporate citizenship, (15).

Grout, P. A. (1997). The economics of the private finance initiative. Oxford Review
of Economic Policy, 13(4), 53-66.

Guitouni, A. and Martel, J.-M. (1998). Tentative guidelines to help choosing an
appropriate MCDA method. European Journal of Operational Research,
109(2), 501-521.

Guneri, A. F., Cengiz, M. and Seker, S. (2009). A fuzzy ANP approach to shipyard
location selection. Expert Systems with Applications, 36(4), 7992-7999.

Hanna, A. S. (2007). Risk Allocation and Increased Claims in the Construction
Industry. Journal of Professional Issues in Engineering Education and
Practice, 133(1), 43-44.

Hartman, F. and Snelgrove, P. (1996). Risk Allocation in Lump-Sum Contracts-
Concept of Latent Dispute. Journal of construction engineering and
management, 122(3), 291-296.

Hartman, F., Snelgrove, P. and Ashrafi, R. (1997). Effective wording to improve risk
allocation in lump sum contracts. Journal of construction engineering and
management, 123(4), 379-387.

Hashim, N. (2010). Practical Risk Management Framework in Project Development.

Proceedings of the 2010 Seminar on Malaysia's PPP.



235

Hayford, O. and Partner, C. U. (2006). Successfully allocating risk and negotiating a
PPP Contract. Proceedings of 6th Annual National Public Private
Partnerships Summit: Which Way Now for Australia's PPP Market, 16-17.

Heon Jun, D. and El-Rayes, K. (2011). Multiobjective optimization of resource
leveling and allocation during construction scheduling. Journal of
Construction Engineering and Management, 137(12), 1080-1088.

Heon Jun, D. and El-Rayes, K. (2011). Multiobjective optimization of resource
leveling and allocation during construction scheduling. Journal of
Construction Engineering and Management, 137(12), 1080-1088.

Heravi, G. and Hajihosseini, Z. (2011). Risk Allocation in Public—Private Partnership
Infrastructure Projects in Developing Countries: Case Study of the Tehran—
Chalus Toll Road. Journal of Infrastructure Systems, 18(3), 210-217.

Holland, J. H. and Miller, J. H. (1991). Artificial adaptive agents in economic theory.
Proceedings of the 1991.

Howlett, M. and Ramesh, M. (2006). Globalization and the Choice of Governing
Instruments: The Direct, Indirect, and Opportunity Effects of
Internationalization. International Public Management Journal, 9(2), 175-194.

Hoxley, M. (2008). Questionnaire design and factor analysis. Advanced research
methods in the built environment, 122-134.

Hristakeva, M. and Shrestha, D. (2004). Solving the 0-1 knapsack problem with
genetic algorithms. Proceedings of the 2004 Midwest Instruction and
Computing Symposium.

Hwang, B.-G., Zhao, X. and Gay, M. J. S. (2013). Public private partnership projects
in Singapore: Factors, critical risks and preferred risk allocation from the
perspective of contractors. International Journal of Project Management,
31(3), 424-433.

Ibrahim, A., Price, A. and Dainty, A. (2006). The analysis and allocation of risks in
public private partnerships in infrastructure projects in Nigeria. Journal of
Financial Management of Property and Construction, 11(3), 149-164.

Islam, R. and Saaty, T. L. (2010). The analytic hierarchy process in the transportation
sector Multiple Criteria Decision Making for Sustainable Energy and

Transportation Systems, Springer, 79-91.



236

Ismail, S. (2013). Critical success factors of public private partnership (PPP)
implementation in  Malaysia. Asia-Pacific Journal of Business
Administration, 5(1), 6-19.

Ismail, S. and Rashid, K. A. (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(2), 137-154.

Ismail, S. B. (2009). Key performance indicators for private finance initiative in
Malaysia.PhD thesis, UTM.

ISO, 1. (2009). 31000: 2009 Risk management—Principles and Guidelines.
International Organization for Standardization, Geneva, Switzerland.

Jaafari, A. and Schub, A. (1990). Surviving failures: lessons from field study. Journal
of construction engineering and management, 116(1), 68-86.

Jannadia, M. O., Assaf, S., Bubshait, A. and Naji, A. (2000). Contractual methods for
dispute avoidance and resolution (DAR). International Journal of Project
Management, 18(1), 41-49.

Jin, X. H. and Doloi, H. (2008). Interpreting risk allocation mechanism in public—
private partnership projects: an empirical study in a transaction cost
economics perspective. Construction Management and Economics, 26(7),
707-721.

Jin, X.-H. (2009). Determinants of efficient risk allocation in privately financed
public infrastructure projects in Australia. Journal of construction engineering
and management, 136(2), 138-150.

Jin, X.-H. and Zhang, G. (2011). Modelling optimal risk allocation in PPP projects
using artificial neural networks. International Journal of Project Management,
29(5), 591-603.

Jin, Y., Geslin, M. and Lu, S.-Y. (2007). Impact of argumentative negotiation on
collaborative engineering. CIRP Annals-Manufacturing Technology, 56(1),
181-184.

Kahraman, C., Ertay, T. and Biyukozkan, G. (2006). A fuzzy optimization model for
QFD planning process using analytic network approach. European Journal of
Operational Research, 171(2), 390-411.

Kaka, A., Wong, C., Fortune, C. and Langford, D. (2008). Culture change through
the use of appropriate pricing systems. Engineering, Construction and
Architectural Management, 15(1), 66-77.



237

Kangari, R. (1995). Risk management perceptions and trends of US construction.
Journal of Construction Engineering and Management, 121(4), 422-429.

Karim, A. and Alkaf, N. (2011). Risk Allocation in Public Private Partnership (PPP)
Project: A Review on Risk Factors. International Journal of Sustainable
Construction Engineering and Technology, 2(2).

Kartam, N. A. and Kartam, S. A. (2001). Risk and its management in the Kuwaiti
construction industry: a contractors’ perspective. International journal of
project management, 19(6), 325-335.

Kaur, P. and Mahanti, N. (2008). A fuzzy ANP-based approach for selecting ERP
vendors. International journal of soft computing, 3(1), 24-32.

Ke, Y., Wang, S. and Chan, A. P. (2010b). Risk allocation in public-private
partnership infrastructure projects: comparative study. Journal of
Infrastructure Systems, 16(4), 343-351.

Ke, Y., Wang, S. and Chan, A. P. (2013). Risk Misallocation in Public—Private
Partnership Projects in China. International Public Management Journal,
16(3), 438-460.

Ke, Y., Wang, S., Chan, A. P. and Lam, P. T. (2010a). Preferred risk allocation in
China’s public—private partnership (PPP) projects. International Journal of
Project Management, 28(5), 482-492.

Kerf, M. (1998). Concessions for infrastructure: A guide to their design and award
(Vol. 23): World Bank Publications.

Khazaeni, G., Khanzadi, M. and Afshar, A. (2012a). Fuzzy adaptive decision making
model for selection balanced risk allocation. International Journal of Project
Management, 30(4), 511-522.

Khazaeni, G., Khanzadi, M. and Afshar, A. (2012b). Optimum risk allocation model
for construction contracts: fuzzy TOPSIS approach. Canadian Journal of
Civil Engineering, 39(7), 789-800.

Kilincli Taskiran, G. (2010). An Improved Genetic Algorithm for Knapsack
Problems. Wright State University.

Kothari, C. (2004). Research methodology: methods and techniques: New Age
International.

Kumaraswamy, M. (1997). Common categories and causes of construction claims.
Construction Law Journal, 13, 21-34.



238

Lam, E. W., Chan, A. P. and Chan, D. W. (2006). Lessons from Managing Design-
Build Construction Projects in Hong Kong. Architectural Science Review,
49(2), 133-142.

Lam, K., Wang, D., Lee, P. T. and Tsang, Y. (2007). Modelling risk allocation
decision in construction contracts. International Journal of Project
Management, 25(5), 485-493.

Laryea, S. and Hughes, W. (2008). How contractors price risk in bids: theory and
practice. Construction management and economics, 26(9), 911-924.

Lee, C.-K. and Kim, S.-K. (2007). GA-based algorithm for selecting optimal repair
and rehabilitation methods for reinforced concrete (RC) bridge decks.
Automation in Construction, 16(2), 153-164.

Li, B., Akintoye, A. and Hardcastle, C. (2001). VFM and risk allocation models in
construction PPP projects. School of Built and Natural Environment,
Glasgow Caledonian University, Glasgow G4 0BA, Working Paper for Ph.
D. Study.

Li, J. and Zou, P. X. (2011). Fuzzy AHP-based risk assessment methodology for PPP
projects. Journal of Construction Engineering and Management, 137(12),
1205-1209.

Lim, E. and Alum, J. (1995). Construction productivity: issues encountered by
contractors in Singapore. International Journal of Project Management, 13(1),
51-58.

Liu, L. B., Berger, P., Zeng, A. and Gerstenfeld, A. (2008). Applying the analytic
hierarchy process to the offshore outsourcing location decision. Supply Chain
Management: An International Journal, 13(6), 435-449.

Loosemore, M. and McCarthy, C. (2008). Perceptions of contractual risk allocation
in construction supply chains. Journal of Professional Issues in Engineering
Education and Practice, 134(1), 95-105.

Loyd, L. (2001). The background to the conference on whose risk, The Grove
Report. International Construction Law Review, 18(2), 302-311.

Lu, S. and Yan, H. (2007). An empirical study on incentives of strategic partnering in
China: Views from construction companies. International Journal of Project
Management, 25(3), 241-249.



239

Lyons, T. and Skitmore, M. (2004). Project risk management in the Queensland
engineering construction industry: a survey. International journal of project
management, 22(1), 51-61.

Mak, S. and Picken, D. (2000). Using risk analysis to determine construction project
contingencies. Journal of Construction Engineering and Management, 126(2),
130-136.

Makui, A., Mahdavi, I. and Farrokhian, F. (2009). A Model for Sharing the Costs of
Uncontrollable Risks among Contracting Parties. Journal of Industrial and
Systems Engineering, 3(2), 125-139.

Makui, A., Mojtahedi, S. and Mousavi, S. (2007). Introducing new and practical risk
identification methods in infrastructure projects. Proceedings of the 2007
Proceedings of the first international risk congress, Tehran.

Mangione, T. W. (1995). Mail surveys: Improving the quality (\VVol. 40): Sage.

Markus, M. L., Axline, S., Edberg, D. and Petrie, D. (2002). The Future of Enterprise
Integration: Strategic and Technical Issues in External Systems Integration.
Competing in the information age: Align in the sand, 1-36.

Marques, R. C. and Berg, S. (2010). Reuvisiting the strengths and limitations of
regulatory contracts in infrastructure industries. Journal of Infrastructure
Systems, 16(4), 334-342.

McKim, R. (1990). Risk management for construction owner, PhD Thesis, Waterlo
University, Canada.

Medda, F. (2007). A game theory approach for the allocation of risks in transport
public private partnerships. International Journal of Project Management,
25(3), 213-218.

Meng, X. (2012). The effect of relationship management on project performance in
construction. International journal of project management, 30(2), 188-198.

Mikhailov, L. and Singh Madan, G. (2003). Fuzzy analytic network process and its
application to the development of decision support systems. Systems, Man,
and Cybernetics, Part C: Applications and Reviews, IEEE Transactions on,
33(1), 33-41.

Miller, D. (1991). Handbook of Research Design and Social Measurement.
California: SAGE Publications Ltd.

Moeller, R. R. (2007). COSO enterprise risk management: understanding the new
integrated ERM framework: John Wiley & Sons.



240

Moffett, A. and Sarkar, S. (2006). Incorporating multiple criteria into the design of
conservation area networks: a minireview with recommendations. Diversity
and Distributions, 12(2), 125-137.

Motiar Rahman, M. and Kumaraswamy, M. M. (2005). Assembling integrated
project teams for joint risk management. Construction Management and
economics, 23(4), 365-375.

Mousavi, S. M., Tavakkoli-Moghaddam, R., Azaron, A., Mojtahedi, S. and Hashemi,
H. (2011). Risk assessment for highway projects using jackknife technique.
Expert Systems With Applications, 38(5), 5514-5524.

Murphy, T. J. (2008). The case for public-private partnerships in infrastructure.
Canadian Public Administration, 51(1), 99-126.

Nasirzadeh, F., Khanzadi, M. and Rezaie, M. (2013). Dynamic modeling of the
quantitative risk allocation in construction projects. International Journal of
Project Management.

Ng, A. and Loosemore, M. (2007). Risk allocation in the private provision of public
infrastructure. International Journal of Project Management, 25(1), 66-76.

Ng, S., Wong, Y. M. and Wong, J. M. (2010). A structural equation model of
feasibility evaluation and project success for public—private partnerships in
Hong Kong. Engineering Management, IEEE Transactions on, 57(2), 310-
322.

Ng.M.N. (2006). Dynamic decision support for contingency management and
allocation for construction projects. PhD, University of Illinois, Urbana,
Champaign.

Ninth Malaysia Plan., 2006. Ninth Malaysia Plan (2006-2010). Retrieved April 12,
2010, http://www.epu.jpm.my/rm9/html/english.htm

Oppenheim, A. N. (1992). Questionnaire design, interviewing and attitude
measurement: Continuum.

Osipova, E. (2008). Risk management in construction projects: a comparative study
of the different procurement options in Sweden. PhD English, Luled
University of Technology.

Piney, C. (2003). Applying utility theory to risk management. Project Management
Journal, 34(3), 26-31.

Pipattanapiwong, J. (2004). Development of multi-party risk and uncertainty
management process for an infrastructure project. Kochi University.



241

Piyatrapoomi, N., Kumar, A. and Setunge, S. (2004). Framework for investment
decision-making under risk and uncertainty for infrastructure asset
management. Research in Transportation Economics, 8, 199-214.

PMI, A. (2008). guide to the project management body of knowledge Project
Management Institute. Newton Square, PA.

Polatidis, H., Haralambopoulos, D. A., Munda, G. and Vreeker, R. (2006). Selecting
an appropriate multi-criteria decision analysis technique for renewable energy
planning. Energy Sources, Part B, 1(2), 181-193.

Public Private Partnership (PPP) Guideline (2009), “Public-Private Partnership”,
Unit Prime Minister Department, Putrajaya.

Qian, Q. and Kong, R. T. L. (2009). Catastrophe Risk Management for Private-
Public Partnership (PPP) Infrastructure Projects. Proceedings of the 2009
Construction Research Congress 2009@ sBuilding a Sustainable Future, 716-
725.

Rahman, M. M. and Kumaraswamy, M. (2002). Risk management trends in the
construction industry: moving towards joint risk management. Engineering,
Construction and Architectural Management, 9(2), 131-151.

Rahman, M. M. and Kumaraswamy, M. M. (2002). Joint risk management through
transactionally efficient relational contracting. Construction Management &
Economics, 20(1), 45-54.

Rahman, M. M. and Kumaraswamy, M. M. (2004). Potential for implementing
relational contracting and joint risk management. Journal of Management in
Engineering, 20(4), 178-189.

Rashid, Z. A., Adnan, H. and Jusoff, K. (2008). Legal Framework on Risk
Management for Design Works in Malaysia. Journal of Politics & Law, 1(2).

Redmill, F. (2002). Risk analysis-a subjective process. Engineering Management
Journal, 12(2), 91-96.

Reeves, C.R. 1993. Modern Heuristic Techniques for Combinatorial Problems.

Ribeiro, P., Paiva, A., Varajdo, J. and Dominguez, C. (2013). Success evaluation
factors in construction project management—some evidence from medium
and large Portuguese companies. KSCE Journal of Civil Engineering, 17(4),
603-609.



242

Rojas, E. M. and Kell, I. (2008). Comparative analysis of project delivery systems
cost performance in Pacific Northwest public schools. Journal of
Construction Engineering and Management, 134(6), 387-397.

Roumboutsos, A. (2007). Stakeholder value drivers of public private partnership in
Greece. Proceedings of the CME 25 Conference Construction Management
and Economics, UK, July 2007,255.

Roumboutsos, A. and Anagnostopoulos, K. P. (2008). Public—private partnership
projects in Greece: risk ranking and preferred risk allocation. Construction
Management and Economics, 26(7), 751-763.

Saaty, T. L. (1996). Decision making with dependence and feedback: The analytic
network process.

Saaty, T. L. (2005). Theory and applications of the analytic network process:
decision making with benefits, opportunities, costs, and risks: RWS
publications.

Saaty, T. L. and Vargas, L. G. (2006). Decision making with the analytic network
process: Springer.

Scheuren, F. and Association, A. S. (2004). What is a Survey? Proceedings of the
2004,

Sciulli, N. (2007). Public private partnerships: identifying practical issues for an
accounting research agenda. Journal of Business Systems, Governance and
Ethics, 2(2), 17-28.

Sekaran, U. (2006). Research methods for business: A skill building approach: John
Wiley & Sons.

Shafieezadeh, M. and Hajfataliha, A. (2009). A conceptual framework for supply
chain coordination in fuzzy environment. Journal of Theoretical and Applied
Information Technology, 8(2), 123-135.

Shen, L.-Y., Platten, A. and Deng, X. (2006). Role of public private partnerships to
manage risks in public sector projects in Hong Kong. International Journal of
Project Management, 24(7), 587-594.

Shen, Q. (2003). An investigation of the use of information technology among
quantity surveying firms in Hong Kong. Proceedings of the 2003 Proceedings
at the 7th Pacific Association of Quantity Surveyors Congress, Tokyo, 31
October-3 November, 62-70.



243

Shen-fa, W. and Xiao-ping, W. (2009). The rule and method of risk allocation in
project finance. Procedia Earth and Planetary Science, 1(1), 1757-1763.
Sheskin, D. J. (2007). Handbook of Parametric and Nonparametric Statistical

Procedures: Taylor & Francis.

Shohet, I. M. and Perelstein, E. (2004). Decision support model for the allocation of
resources in rehabilitation projects. Journal of Construction Engineering and
Management, 130(2), 249-257.

Shrestha, M. (2011). Risk framework for public private partnerships in highway
construction. University of Wisconsin.

Singaravelloo, K. (2010). PPP: The Right Marriage between Local Government and
the Private Sector in Malaysia? International Journal of Institutions and
Economies, 2(2), 142-166.

Smith, R. J. (1995). Risk identification and allocation: saving money by improving
contracts and contracting practices. International Construction Law Review,
12, 40-40.

Smyth, H., Gustafsson, M. and Ganskau, E. (2010). The value of trust in project
business. International Journal of Project Management, 28(2), 117-129.
Syuhaida, I. and Aminah, M. Y. (2009). The provision of infrastructure via private
finance initiative. Theoretical & Empirical Researches in Urban

Management.

Tah, J. and Carr, V. (2001). Knowledge-based approach to construction project risk
management. Journal of computing in civil engineering, 15(3), 170-177.

Takim, R., Ismail, K., Nawawi, A. H. and Jaafar, A. (2009). The Malaysian private
finance initiative and value for money. Asian social science, 5(3), P103.

Tang, L., Shen, Q. and Cheng, E. W. (2010). A review of studies on Public—Private
Partnership projects in the construction industry. International Journal of
Project Management, 28(7), 683-694.

Tang, W., Duffield, C. F. and Young, D. M. (2006). Partnering mechanism in
construction: an empirical study on the Chinese construction industry. Journal
of Construction Engineering and Management, 132(3), 217-229.

Tenth Malaysia Plan., 2010. Tenth Malaysia Plan (2011-2015). Retrieved April 12,
2011,
http://www.pmo.gov.my/dokumenattached/speech/filess/RMK10_Speech.pdf.



244

Thomas A. Cellucci (2011). A Guide to Innovative Public-Private Partnerships:
Utilizing the Resources of the private sector for the public good: Rowman
&L.ittlefield.

Thomas, A., Kalidindi, S. N. and Ananthanarayanan, K. (2003). Risk perception
analysis of BOT road project participants in India. Construction Management
and Economics, 21(4), 393-407.

Thompson, P. and Perry, J. G. (1992). Engineering construction risks: A guide to
project risk analysis and assessment implications for project clients and
project managers: Thomas Telford.

Triantaphyllou, E., Shu, B., Sanchez, S. N. and Ray, T. (1998). Multi-criteria
decision making: an operations research approach. Encyclopedia of electrical
and electronics engineering, 15, 175-186.

Unit, H. K. E. (2003). Serving the community by using the private sector: An
introductory guide to public private partnerships PPP Retrieved Jan, 2007,
from http://www.info.gov.hk/eu/
english/psi/psi_materials/psi_materials.html#3.

United Nations Economic and Social Commission for Asia and the Pacific
(UNESCAP), (January 2011) "A guidebook on: Public-Private Partnership in
infrastructure” United Nations.

Vahidnia, M., Alesheikh, A., Alimohammadi, A. and Bassiri, A. (2008). Fuzzy
analytical hierarchy process in GIS application. The International Archives of
the Photogrammetry, Remote Sensing and Spatial Information Sciences,
37(B2), 593-596.

Wang, M.-T. and Chou, H.-Y. (2003). Risk allocation and risk handling of highway
projects in Taiwan. Journal of management in Engineering, 19(2), 60-68.

Wang, S. Q., Dulaimi, M. F. and Aguria, M. Y. (2004). Risk management framework
for construction projects in developing countries. Construction Management
and Economics, 22(3), 237-252.

Wang, S. Q., Tiong, R. L. K., Ting, S. K. and Ashley, D. (2000). Evaluation and
management of political risks in China's BOT projects. Journal of
construction engineering and management, 126(3), 242-250.

Wang, X.-g., Yu, G. and Bing, X.-g. (2007). The analysis of risk allocation on the
PPP financing model. Soft Science, 6, 011.



245

Wibowo, A. and Mohamed, S. (2010). Risk criticality and allocation in privatised
water supply projects in Indonesia. International Journal of Project
Management, 28(5), 504-513.

Wu, C.-R., Chang, C.-W. and Lin, H.-L. (2008). A fuzzy ANP-based approach to
evaluate medical organizational performance. International journal of
information and management sciences, 19(1), 53-74.

Xenidis, Y. and Angelides, D. (2005). The financial risks in build-operate-transfer
projects. Construction Management and Economics, 23(4), 431-441.

Xu, Y., Chan, A. P. and Yeung, J. F. (2010a). Developing a fuzzy risk allocation
model for PPP projects in China. Journal of construction engineering and
management, 136(8), 894-903.

Xu, Y., Yeung, J. F., Chan, A. P., Chan, D. W., Wang, S. Q. and Ke, Y. (2010b).
Developing a risk assessment model for PPP projects in China—A fuzzy
synthetic evaluation approach. Automation in Construction, 19(7), 929-943.

Yadollahi, M. and Zin, R. M. (2012). Multi-strategy budget allocation decision
support system for seismic rehabilitation of road infrastructure. Structure and
Infrastructure Engineering, (ahead-of-print), 1-22.

Yamaguchi, H., Uher, T. E. and Runeson, G. (2001). Risk Allocation in PFI Projects.
Proceedings of the 2001 Proceedings of the 17th Association of Researchers
in Construction Management (ARCOM) annual conference, UK, 885-894.

Yelin, X., Cheng, H. and Chan, P. (2009). Risk Factors for Running Public Private
Partnerships (PPP)-An Empirical: IEEE.

Yeung, J. F., Chan, A. P. and Chan, D. W. (2009). A computerized model for
measuring and benchmarking the partnering performance of construction
projects. Automation in Construction, 18(8), 1099-1113.

Yeung, J. F., Chan, A. P., Chan, D. W. and Li, L. K. (2007). Development of a
partnering performance index (PPI) for construction projects in Hong Kong: a
Delphi study. Construction Management and Economics, 25(12), 1219-1237.

Yu, A. T., Shen, Q., Kelly, J. and Hunter, K. (2008). Comparative study of the
variables in construction project briefing/architectural programming. Journal
of Construction Engineering and Management, 134(2), 122-138.

Yu, J.-H. and Lee, S.-K. (2012). A conflict-risk assessment model for urban
regeneration projects using Fuzzy-FMEA. KSCE Journal of Civil
Engineering, 16(7), 1093-1103.



246

Yuan, J.-f., Deng, X.-p. and Li, Q.-m. (2008). Critical risks identification of Public
Private Partnerships in China and the analysis on questionnaire survey.
Proceedings of the 2008 Wireless Communications, Networking and Mobile
Computing, 2008. WiCOM'08. 4th International Conference on, 1-6.

Zadeh, L. A. (1976). A fuzzy-algorithmic approach to the definition of complex or
imprecise concepts. International Journal of Man-machine studies, 8(3), 249-
291.

Zaghloul, R. and Hartman, F. (2003). Construction contracts: the cost of mistrust.
International Journal of Project Management, 21(6), 419-424.

Zaneldin, E. K. (2006). Construction claims in United Arab Emirates: Types, causes,
and frequency. International Journal of Project Management, 24(5), 453-459.

Zavadskas, E. K., Turskis, Z. and Tamosaitiene, J. (2010). Risk assessment of
construction projects. Journal of Civil Engineering and Management, 16(1),
33-46.

Zayed, T. M. and Chang, L.-M. (2002). Prototype model for build-operate-transfer
risk assessment. Journal of Management in Engineering, 18(1), 7-16.

Zayed, T., Amer, M. and Pan, J. (2008). Assessing risk and uncertainty inherent in
Chinese highway projects using AHP. International Journal of Project
Management, 26(4), 408-419.

Zegordi, S., Nik, E. and Nazari, A. (2012). Power Plant Project Risk Assessment
Using a Fuzzy-ANP and Fuzzy-TOPSIS Method. International Journal of
Engineering-Transactions B: Applications, 25(2), 107.

Zeng, J., An, M. and Smith, N. J. (2007). Application of a fuzzy based decision
making methodology to construction project risk assessment. International
journal of project management, 25(6), 589-600.

Zhang, G. and Zou, P. X. (2007). Fuzzy analytical hierarchy process risk assessment
approach for joint venture construction projects in China. Journal of
Construction Engineering and Management, 133(10), 771-779.

Zhang, W., Wang, S. Q., Tiong, R. L., Ting, S. and Ashley, D. (1998). Risk
management of Shanghai's privately financed Yan'an Donglu tunnels.
Engineering, Construction and Architectural Management, 5(4), 399-4009.

Zhang, X. (2005a). Criteria for selecting the private-sector partner in public—private
partnerships. Journal of construction engineering and management, 131(6),
631-644.



247

Zhang, X. (2005b). Critical success factors for public—private partnerships in
infrastructure development. Journal of Construction Engineering and
Management, 131(1), 3-14.

Zhang, X. (2005c). Paving the way for public—private partnerships in infrastructure
development. Journal of Construction Engineering and Management, 131(1),
71-80.

Zhang, X., Kumaraswamy, M., Zheng, W. and Palaneeswaran, E. (2002).
Concessionaire selection for build-operate-transfer tunnel projects in Hong
Kong. Journal of Construction Engineering and Management, 128(2), 155-
163.

Zhu, L., Yuan, J. F., and Du, J. (2007). the study of administration right of

government base on PPP contract. Construction Economics, (10), 4.



	AlirezaValipourPFKA2015ABS
	AlirezaValipourPFKA2015TOC
	AlirezaValipourPFKA2015CHAP1
	AlirezaValipourPFKA2015REF



