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One of the principles of PPP projects is value for money in maintaining the
constructionsustainability of a project. Thus, driven by this necessity, for the purpose to seek a
solution in minimizing both the total management costs to the public and private sectors firms,
the risks identified in PPP projects must be allocated to the party who is able to manage it
effectively. Evidence from projects worldwide shows that risks are not managed properly, and
little attention has been committed in the Malaysian research community to systematically
identify and manage the risk in Malaysian PPP projects. This paper reviewing the concept of
Public-Private Partnership (PPP) in Malaysian construction industry by identifying the critical
risks factors in PPP projects and explores the actions taken by the private party in managing
these risks. A mixed methodology of quantitative and qualitative approaches was used to
identify the allocation, probability and impact of the risk factors and determine what risk
response measures are used to deal with the critical risks. The outcome from this study
revealed that there are 23 risk factors allocated to private parties determined as critical risk
factors. This study also proposed 79 risk responses taken by private parties to manage the
critical risks. Private parties have to adopt the relevant skills and knowledge in risk
management to ensure the projects were successfully gives a value to the public without
compromising their profit and improving the sustainability of the construction project.
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than 25% (CIDB, 2014). Accordingly, the
government has announced various mega
development projects with the aim of bringing
long-lasting economic growth to the country.

1. INTRODUCTION

The expansion growth of Malaysia construction

industry has been catalyzed by the Government’s
major capital expenditure on construction
projects especially in the private sector projects.
From 2011 to 2014, a total of 29,435
construction projects valued at RM470 billion
(EPU, 2015) were awarded to the construction
industry from the year 2011 to 2014. These were
largely private sector projects totalling RM387
billion or 82% of total value, with the remaining
RMS83 bhillion from public sector projects. The
key factors of the major capital expenditure are
the Government’s Economic Transformation
Programme (ETP) and Public-Private
Partnership (PPP) projects, which have had a
domino effect across the Malaysia construction
industry in recent years.

The Government through the Malaysia Plans and
Economic Transformation Programme (ETP) has
increased total infrastructure  construction
demand from RM93.3 billion in 2007 to
RM116.9 billion in 2013, an increase of more
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These great strides have been contributing to the
country’s economy and resulted in other
implications especially to both social and
environmental aspects of the country. The
demand pertinent to the construction industry has
been forecasted to gradually increase over the
years due to the Government’s stimulus package
to enhance development projects under the
Public-Private Partnership (PPP) Programme.
This has led to an ever-increasing share of the
total demand of the private sectors.

One of the key features in Public-Private
Partnership (PPP) is to optimize the sharing of
risk through the allocation of risk to the party
who is the best able to manage (OECD, 2007;
Faizul et al, 2017). According to Guideline to
Victoria PPP (2000), the core principle for
Public-Private Partnership’s (PPP) is value for
money. The private sector companies’ goals are;
to gain a return on their investment to generate
adequate future cash flows in order to cover
finance charges and initial capital costs.
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Therefore, they can provide enough profit to
invest in future projects as well as to pay
shareholder dividends. In contrast, the public
sector aims at ensuring cost-effective, time-
effective, and high-quality level of services to
the community than if the public sector had
retained responsibility (Ng, 2005).

Risk in Public-Private Partnership (PPP) projects
has its roots in the incomplete contracting nature
and the complexity of arrangements, which have
led to increased risk exposure for all the parties,
involved (Boadua, 2012). Truth to be told, the
risks cannot be eliminated but the risks can be
managed (Ng, 2005). Accordingly, evaluation of
the potential risks throughout the whole project
life in order to have a proper risk management
framework is of utmost important for the public
client and private bidders (Chan, 2011). This is
more so for PPP implementation, due to the long
concession  period, large project scale,
complexity and social sensitivity usually
associated with PPP projects (Lewis, 2000).

This paper, in reviewing the concept Public-
Private Partnership (PPP), identifies the critical
risks in PPP projects and explores the actions
taken by the private party in managing these
risks. A mixed methodology of quantitative and
qualitative approaches was used to identify the
allocation, probability and impact of the risk
factors and determine the risk response measures
used to deal with the critical risks.

2. PUBLIC-PRIVATE PARTNERSHIP
(PPP)

Public-Private Partnership (PPP) Programme has
its roots in the mid-1980s known as the joint-
venture arrangements between local government
and developers. PPP and often its interpretations
are frequently confused with privatization,
however, in Malaysia its boundaries and frontiers

are quite distinguishable (Faizul et al, 2017). PPP
can be highlighted as a derivative of privatization
(Pongsiri, 2002), a concept that emerged under
the administration of 4" Prime Minister, Tun
Mahathir  Mohamad. Previously, PPP in
Malaysia was subjected to a traditional
perspective, which has been perceived to be a
derivative of the privatization policy; however,
its current interpretation refers to private sector
involvement in public infrastructure
development. PPP was emerged to enforce the
relationship between both public and private
sectors in order to deliver the public projects.

The Malaysia Government is very determined to
make PPP Programme work, which can be
gauged by looking at the efforts currently being
planned. In the Ninth Malaysia Plan (2006-
2010), about 22 projects with an estimated value
of RM12 billion were undertaken via
privatization and PPP. Bank Pembangunan
Malaysia Berhad (2011) reported as, during the
10" Malaysia Plan, 52 high impact projects
worth RM63 billion was implemented via the
PPP approaches. Some of the projects include
seven toll highways, five Universiti Teknologi
MARA (UiTM) branch campuses, the Integrated
Transport Terminal in Gombak, and the
redevelopment of Angkasapuri Complex in
Kuala Lumpur as a Media City.

As articulated by United Nations Economic and
Social Commission for Asia and the Pacific
(2011), as cited in Karim (2011), PPP models
can be categorized as five, namely; private
ownership of assets and private finance initiative
type, supply and management of contract,
turnkey, lease, and concessions (Table 1). The
mentioned models vary in terms of ownership of
capital assets, responsibility for investment,
assumption of risk and duration of contract
(Karim, 2011).

Table 1: Classification of Public-Private Partnership (PPP) models (Karim, 2011)

Broad category

Main variants

Ownership of
capital assets

Responsibility
of investment

Assumption of
risk

Duration of
contract (years)

Supply and
management outsourcing public public public 1-3
of contract
maintenance public public/private public/private 3-5
Operational . . .
operation public public public 3-5
Turnkey public public public/private 1-3
Lease Lease public public public/private 5-20
Lease (BLT) public public public/private 5-20
Franchise public/private  public/private public/private 3-10
Concessions BOT, BTO, public/private  public/private public/private 15-30
BOOT, BROT
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Private
ownership of BOO/DBFO private private private Indefinite
assets and PFI
Private
Finance public/Private  private public/private 10-20
Initiative
Divesture private private private Indefinite

Source: United Nations Economic and Social Commission for Asia and the Pacific (2011)

The traditional projects are literally not
involved in sharing with private sector.
Therefore, in traditional projects, the public
sector will undertake the risks compared to the
(PPP) projects. However, in PPP arrangements,
the risk shares between both parties and the
private sector undertake a certain portion of the
risks encompassing construction, design,
maintenance and  operation as  well.
Simultaneously, the public sector handles risks,
which are difficult to control by the private
sector alone such as environment and
government approval risks.

Another source of difference can be seen as the
financial package of the project. The traditional
projects are financed by the public sector,
however, in a PPP project; the private
consortium will have some equity in the asset
being delivered (Cheung, 2009). The private
financial investment has gained its important
position as the vital element of PPP projects in
various countries in order to pave the way
against government’s financial burden; thus,
many people have an inclination to equate PPP
to Private Finance Initiative (PFI). According
to World Bank (2012), PPP is not a
privatization because accountability of delivery
of the public service is constrained by the
public sector. On the other hand, in
privatization, the private sector is responsible
for accountability. In addition, since there is
no transfer of ownership in PPP, then the
public sector remains accountable to the assets.

The application of the life-cycle approach is
the element in the PPP project that binds three
important elements of the PPP model (output-
based specifications, functional requirements,
and the risk transfer) together with the mean to
increase value for money (Eldrup & Schitze,
2013). Life-cycle costing (LCC), life-cycle
economics (LCE) and environmental life-cycle
economic (environmental LCE) are among the
three types of life-cycle approaches existing in
PPP projects (Eldrup & Schiitze, 2013).

According to Eldrup & Schitze (2013), the
life-cycle approach is traceable within both
phases of design and construction. When the
public procurer and a private partner have
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signed a contract, the partner is still encouraged
to take proactive actions toward optimizing the
economics of their investments. Indeed, this is
because the long-term nature of the contract
reflects both operation and construction phases.
Another robust reason that why there is a need
to deploy life-cycle approach during the
contract is; the contract would implement
contract clauses that obligate the public
procurer and the consortium to consider
improvements with a positive net present value
seen over a period that goes beyond the end of
the contract.

3. RISK MANAGEMENT IN PPP
PROJECTS

In PPP projects, the risks that should be
assumed in advance are expected to be
numerous because it composed a number of
parallel organizations such as private entity, the
public sector, and financial institutions, and
also because the project period is lengthy.
Hence, to smoothly evaluate the risks and their
allocations, it is valuable to analyze the risk
from various perspectives.

As proposed by Bing Li et al. (2005) risks in
PPP projects are clustered as three clusters
Macro (i.e., risk that sourced exogenously or
external), Meso (i.e.,, risk that sourced
endogenously where the event and its
consequences happening within the system
boundaries of the project) and Micro risks (i.e.,
risk that sourced endogenously and found in
the stakeholder relationships formed in the
procurement process, more party related rather
than project related) (Figure 1).

Figure 2 shows the proposed risk breakdown
structure for Malaysian construction projects
which consists of total 59 numbers of risk
factors, and serves as the fundamental for the
study in this research. These 59 risks were
collected from literature such as journal papers
and books worldwide as well as those
especially focused on the Malaysian industry
(Flanagan & Norman, 1997; Ismail et al., 2013;
Mahamid, 2013). Macro risks were divided
into 5 categories or sub-groups which have 27
risk factors. Meso risks have 6 categories or
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sub-groups which consist of 24 risk factors,
while micro risks have 2 categories or sub-
groups which have total 8 risk factors.

Ng and Loosemore (2007) stated that it is
impossible for a construction project to gain
zero risk because risk inherently occurred in all
phases of construction projects According to
Zaini et al. (2010), a systematic risk
management is required in order to cut down
on the complexity of risk in construction.

identify and quantify all risks to which the
business or project is exposed so that a
conscious decision can be taken on how to
manage the risks”. Risk management means
effort for reducing the probability that risk
exists to the greatest extent possible and effort
to minimize the consequences and their impact
as much as possible if the risk became
apparent. One of the fundamental approaches
in risk management of Public-Private
Partnership (PPP) projects is the risk allocation

Flanagan & Norman (1997) defined risk between parties involves (OECD, 2007).
management as “a system which aims to
Classification of risk factors
v v
Exogenous Endogenous
(External to project) (Internal to project)
|
! . ,
Macro Meso Micro
(External to project) (Project related) (Party related)

Figure 1: Classification of risk factors (Adapted from Bing Li et al., 2005)
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RISK ALLOCATION IN PPP PROJECTS

From the perspectives of risk allocation, there are
several challenges that need to be considered in the
implementation of PPP projects. The most well-
known phrase when considering risk allocation is
“the risk should be allocated to the party who is
best able to manage it” (Merna and Njiru, 2002).
Risk allocation is a primary measure of assignment
between the public and private sector and serves to
help the both sectors achieving a balanced
distribution of responsibilities (Bing Li et al.
2005).

The main driver of PPP projects is value for money
thus based on this requirement, the risks identified
in construction projects must be allocated to the
best party that can manage it effectively (Ng,
2005). PPP also serves to search for a solution in
minimizing the total management costs, which
have to be borne by all parties involved in the
project (Chan, 2011). The allocation of risk in PPP
projects can be conducted based on three main
groups which are; risk that should be allocated
only to public, risk that should be allocated solely
to private and risk should be shared between public
and private party (Figure 3) (Bing Li et al., 2005).

Preferences of risk allocation
in PPP projects

| )

‘ Solely to public | Solely to private

and private

Shared between public

Figure 3: Preference of risk allocation (Bing Li et
al. 2005)

It was highlighted that risk allocation is one of the
advantages of PPP because it plays a role as the
enabler, which leads to encouraging sharing risks
between both public and private sector Shen et al.
(2006). Therefore, risk allocation has manifested
itself as a vital prerequisite to the successful
development of PPP projects emphasizing the
correlation with contract negotiation (Wang and
Dai, 2009). The decision about how risk might be
allocated between both sectors will be carried out
considering the degree of value for money, which
is created for the public procurer from the specific
PPP projects when shifting the risk allocation
(Table 2).

Table 2: Risk allocation arrangement for Public-Private Partnership (PPP) projects

Party affected
by and/ or
assuming risk

Public sector

Private sector

Types of risk

Political risk: potential
alteration in public policy

Closure Risk: The inability
of the bidding party to
reach financial closure.
Land risk: expropriation
and eminent domain issues,
difficulties acquiring land.
Bankruptcy risk: Private
company declares
bankruptcy while working
on a contract.

Design, construction, and maintenance risk: includes day-
to-day operational and management risks, delays in
acquiring necessary permits, problems with
subcontractors, completion risk, and cost and schedule
overruns.

Demand/revenue risk: includes unexpectedly high or low
demand compared to initial market assessments.

Political risk: changes in government, changes in public
policy, corruption and favoritism, lack of sanctity of
contract, and arbitration difficulties.

Currency risk: unexpected severe depreciation or
appreciation of currency that affects the service provider’s
ability to pay investors.

4. METHODOLOGY

This study employs an explanatory mixed methods
design. A questionnaire survey is used to get a
quantitative data. The risk factors from the
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Source: Adapted from Das and James (2013)

proposed risk breakdown structure (Figure 2)
provide the basis to construct the questionnaire.
Once the risk factors listed in the questionnaire
were ranked by respondents, the semi-structured
interviews with open-ended questions were
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conducted to investigate what risk response taken
by the private firms to manage the high level or
critical risk faced. Due to the limitation of space
allowed for this journal publication, the detail
descriptive data of the study was not provided.

The survey feedback encompasses three groups of
data which are the risk allocation preferences, the
risks probability (also known as severity or
likelihood) and its impact (also known as
consequence or severity) if the risk occurs. After
risks are identified, their characteristics need to be
assessed so that it is determined whether the risk
event is worth further analysis. In this study, the
risk is measured using two parameters - risk

probability and risk impact, as quoted by Ahmed
(2007) in his research, where risk probability
indicates a possibility of a risk event happening
(Table 3), while risk footprint indicates an
outcome generated from the risk event (Table 4).
Risk magnitude is the product of risk probability
and impact and can be calculated through Eq. (1);

Risk Magnitude = Probability x Impact 1)

Once risk magnitude for each risk factor was
calculated, the risk zone for each identified factors
can be determined by using risk matrix zone boxes
with magnitude scale (Cervone, 2006)

Table 3: Scale used to identify the probability of risk occurrence

Probability of occurrence Description

Scale (Point)

Very High (VH) probability
High (H) probability
Moderate (M) probability
Low (L) probability

Very Low (VL) probability

Likely occurrence with 80 — 100% chances
Likely occurrence with 60 — 80% chances
Likely occurrence with 40 — 60% chances
Likely occurrence with 20 — 40% chances
Likely occurrence with below 20% chances

PNW,k~O

Source: Cervone, 2006

Table 4: Scale used to identify impact of risk

Impact  of Description Scale

risk (Point)

Critical risk ~ Would cause project failure 5

Serious risk  Would cause major cost or schedule increase and secondary requirements in 4
project may not be achieved

Moderate Would cause moderate cost/schedule increases, important requirements 3

risk would still be met.

Minor risk Would cause only small cost/schedule increase 2

Negligible Would have no substantive effect on cost or schedule 1

risk

Source: Cervone, 2006

Table 5: Risk matrix zone boxes with magnitude scale

Impact Negligible | Minor | Moderate | Serious | Critical

risk risk risk risk risk
Probability -1 -2 -3 -4 -5
Very Low (VL) -1 1 2 3 4
Low (L) -2 2 4 6
Moderate (M) -3 3 6 9
High (H) - 4 4 8
Very High (VH) -5 5 10

Source: Cervone, 2006

In this study, the data for risk probability and
impact collected from the survey was analyzed
using mean value. The rationale of such method is

explained by Cervone (2006). Mean value is the
integral of a continuous function of one or more
variables over a given range divided by the
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measure of the range. The formulae to find the
mean value for each risk factor probability and
impact can be calculated through Eq. (2);

Magnitude of risk = (Amount of selected
probability/n) x (Amount of selected risk impact/n)

()

Where;

n = Total number of respondents

Amount of selected risk probability = (Scale 1 x
no. of respondent) + (Scale 2 x no. of respondent)
to + (Scale 5 x no. of respondent)

Amount of selected risk impact = (Scale 1 x no. of
respondent) + (Scale 2 x no. of respondent) +
........... + (Scale 5 x Amount of respondent)

In addition to the questionnaire survey for
collecting data, semi-structured interviews with
open-ended questions were conducted to
investigate what risk response taken by the private
firms to manage the high level or critical risk
faced. The open-ended questions provide an
opportunity for respondents to express their
opinions on an issue more clearly rather than be
restrained by pre-determined questions.

Four in-depth semi-structured interviewed were
performed with the selected experts from various

private sector firms such as developer, consultant
and contractor who is familiar and have
experienced involved in the risk management
activities of PPP projects. Before conducting the
interview session with the respondents, researcher
had a phone conversation with selected potential
respondents to analyze their level of experience in
managing risks and to get their permission to be
interviewed. The interviewees of the private party
agreed to have the face-to-face interviews with
tape-recorded and hand-written notes also taken.
The period of time allotted for each interview was
between one and a half hours to two hours. In this
study, the respondents were code as A, B, C and D.
The idea of having the in-depth interviews by four
experienced respondents was to highlight the
importance of the critical risk factors, in relevance
to their years of experience. This supporting
interview resulted consistently in agreement on the
common variables by interviewee A and B, and the
common risk factors by interviewee C and D. This
may be due to the fact that the years of experience
of A and B, which were more than 15 years,
whereas for interviewee C and D were only 10
years. The level of management also plays a role in
the differences of the opinions.

Table 6: List of respondents for semi-structured interview

Code Designation Services provided in Experiences Types of PPP projects
PPP projects in industry

A Head of Project Management  Morethan  Government building, Government
Department Consultant & SPV 15 years apartment

B General Manager  Developer More than ~ Government building, Government
15 years apartment

C Construction Contractor 10 years Government  building, Government
Manager apartment

D  Associate Consultant 10 years Government building, Government
Director apartment
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6. RESULT AND DISCUSSIONS

Risk management has a responsibility to help
project stakeholders in identifying project risks and
effectively manage them. The aim of this study is
not only to produce a list of risks in construction
projects but also to determine the critical risk
factors that can substantially influence the
implementation of PPP projects. From the
questionnaire survey analysis, the feedback
concerning the preferred risk allocation of
Malaysian PPP project was presented in structure
as depicted in Figure 5. The principle of analysis is

according to the level

percentage) opinion.

of majority (highest

Out of the 59 identified risk factors, 8 risks are
solely assigned to the public sector and 40 risk
factors are preferred to be assigned solely to the
private party (Figure 5). It can be seen that that
almost all the risks assigned to the public sector
have the same characteristic where they are
pertinent to government or government officer and
their actions. The private sector undertakes the
most of responsibility for meso level risks which
includes risk in the sub groups; project selection,
project finance, design, construction and operation.
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Most of these risks are categorized within the
particular project risk category. There are 11 risks
shared by both parties which are legislation
change, improper contract, level of public
opposition to project, force majeure, project
approvals and permits delay, excessive contract
variation, inadequate experience in PPP projects,
inadequate distribution of responsibilities and
risks, inadequate distribution of authority in
partnership, lack of commitment from either
partner and staff internal crises. All above-
mentioned risks have same features in common
that both public and private sectors may not be
able to cope with it individually. Therefore, it can
be asserted that a shared mechanism is a best
practice.

From the questionnaire survey analysis, private
sectors bear much of the proposed risk factors,
with only 8 risk factors were not allocated to the
private sector, signifying that the respondents did
not encounter them. Hence, the 8 risk factors were
eliminated from the earlier proposed risk
breakdown structure. Figure 6 shows the risk
magnitude breakdown structure of the risk factors
which were allocated to private sector undertaking
PPP projects in Malaysia. 23 of risk factors (out of
51 risk factors) are categorized as critical level
risks. 16 of the critical risks are from meso
categories, 5 from macro categories and 2 of risk
factors are from micro categories. Risk factors that
fall under this group are critically importance in
PPP projects and a close attention should be paid
to them. Failures to deal with these risks are the
main cause for exceeding budget, falling behind
schedules and missing performance targets in
many PPP projects.

5. CONCLUSION

The findings revealed that there are eight out of
fifty-nine identified risk factors to be solely
assigned to the public which are volatile
government, expropriation or nationalization of
assets, poor public decision-making process, strong
political opposition, government intervention,
fluctuation of material cost (by government), land
acquisition (site availability) and change of project
scope. While, forty out of fifty-one identified risk
factors are intended to be solely assigned to private
party, where majority of the risk factors are at
meso categories risks which include risk in the sub
groups namely project selection, project finance,
design, construction and operation. Most of these
risks are clustered within the specific project risk
cluster. There are eleven identified risk factors to
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be shared by both parties where all the risks, public
and private parties may not be capable of coping
with it solely, hence, a shared mechanism would
appear to be the best solution.

Taking a step further, the risk factors allocated to
the private party (either solely or shared) based on
risk magnitude level were determined. There are
eight out of fifty-one risk factors classified as low-
level risk, twenty risk factors were classified as
moderate level, and twenty-three out of fifty-one
risk factors were classified as critical risks.
Seventy percent of the critical level risks are at
meso categories which mean the sources of risk
comes from internal project environment, and most
of them arise from the construction and operational
activities. Although two critical risks arise at micro
categories, organization and coordination risk
magnitude was score highest and was ranked first
in the risk magnitude ranking order.

The risk responses taken by private party through
the interviews could be extracted from Table 7,
which depicted a few risk response methods for
various critical risks encountered. Through the
interviews, the responses practiced can be
exercised in the project were, in no specific order:

e Prevention and protection throughout the
procurement selection process.

e Awareness and planning during the

delivery phase

Recovery and impact mitigation plan

Clear project scope

Team to coordinate the work

Clear line of communication and

reporting

e Team building.

Besides adhering to this list of risk responses, the
private parties have to constantly monitor the
project’s risks from all level including the risks at
low and moderate level, and finding strategies to
mitigate them based on their organization culture,
capability and the available resources.
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PREFERANCES OF RISK ALLOCATION IN MALAYSIAN

PPP PROJECTS
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RISKS FACTOR MAGNITUDE FOR PRIVATE PARTY

UNDERTAKING PPP PROJECTS

A 4
[ LOW LEVEL ]
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R18 Industrial regulatory change
R20 Improper contract
R21 Corruption
R27 Environment issues
R30 Availability of finance
R31 f‘ina.ncia].attractionofproject fo
mnvestor
R32 High finance cost
R33 Residual

A 4

[

MODERATE LEVEL ]

RISKID RISK FACTORS
R7 Inflation rate fluctuation
RO Influential economic events
R10 Foreign exchange fluctuation
R11 Tariff change
R15 Competitive exclusive right
R16 Legislation change
R17 Change in tax regulation
R19 Insolvency of concession company
R22 Lackof.tradit.ionofprl'vateprovision
of public services
R23 Level of public opposition to project
R24 Force majeure
R26 Weather condition
R35 Project approvals and permits delay
R44 Excessive contract variation
R53 Inadequate experience in PPP project
R54 Inadequ_at_e.d.istdbuti?nof
responsibilitiesand risks
Inadequate distribution of authority
R35 in partnership
R56 Differences in working method
know-how between partners
R57 Lack of commitment from either
partner
R59 Staffinternal crises

A

[ CRITICAL LEVEL ]
RISKID RISK FACTORS
R6 Poor financial market
R8 Interest rate fluctuation
R12 Market demand change
R14 Fluctuation of material cost (private)
R25 Geotechnical condition
R29 Level of demand for project
R34 Improper design
R36 Design deficiency
R37 Unproven engineering technique
R39 Construction cost overrun
R40 Construction time delay
r41 Material or labor availability
R42 Late design changes
R43 Poor quality workmanship
Insolvency of sub-contractors or
R45 suppli et‘sCY
R46 Organization and coordination risk
R47 Operation cost overrun
R48 Operational revenue below expectation
R40 Low operating productivity
R50 Maintenance cost higher than expected
Maintenance more frequently than
R51
expected
R52 Organization and coordination risk
R58 Third party tort liability

Figure 6: Risk factors magnitude breakdown structure for private party undertaking PPP projects in Malaysia (based on its characteristic)
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Table 7: Summary of risk responses from the interview for the critical risk factors

Risk Risk Risk factor Risk Summary of risk response Respondents
rank  factor Response
code (RR) code
1 R52 Organization and coordination risk RR69 Set clear and realistic policies A
(Micro level-relationship) RR70 Public to has dedicated team institutions and competence officers. A

RR71 Law and rules simple, fewer and better. A
RR72 Public to assist private party mitigate their allocated risk. A
RR73 Transparent procedures. A

2 R40 Construction time delay RR17 Sufficient resource AB,C
RR18 Well organize resources AB,C
RR19 Competence and dedicate project teams A B,C
RR20 Imposed liquidated ascertain damage (LAD) clause A, B

3 R39 Construction cost overrun RR15 Conduct detail study B,C
RR16 Practice good project management A B,C

4 R34 Improper design RR21 Exercise rights against sub-contractor or specialist. A, B,D
RR22  Set clear and mutually understood standard. A, B,D
RR23 Clear and open communication D

5 R48 Operational revenue below RR24  Tariff subsidy support by public. A, B

expectation RR25 Extending the project’s concessionaire period B

6 R47  Operation cost overrun RR26 Optimal cost sharing between public and private party. A B
RR27 Have a mutual operation performance standard. B,C
RR28 Lock public to pay for a deficient product over the long contract term. A B,C
RR29 Good monitoring, coordinating and constructing work. C,D
RR30 Performance bonds. A B

7 R42 Late design change RR31 Practice change management. A D
RR32  Appoint and work with professional consultant A, B,D
RR33 Develop good relation and communication with public party. A D
RR34 Early changes. B,D
RR35 Lock the drawing from any late changes that impact project cost and time. B, C, D
RR36 Clause for entitlement to claim variation order if any additional cost C

impact from changes.

8 R43 Poor quality workmanship RR37 Appoint and work with competence specialist B,C
RR38 Clear understanding of the project ‘s performance standard AB,CD
RR39 Briefall project teams on the required standard to achieve. A D
RR40 To have a team to monitor and control the quality aspects on site B,C
RR41 Relate payment mechanism to performance standard A D
RR42 Retention sum A B

9 R46 Organization and coordination risk RR43 To have a clear project scope AB,C,D
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(Meso level -construction) RR44 Team to coordinate the work C,D
RR45 Clear line of communication and reporting A B,C
RR46 Team building. C
10 R58 Third party tort liability RR74  Consider the terms in the contract and all the detail B,C
RR75 Provide and maintain a safe place of employment C
RR76 Implement all necessary procedure Cc
RR77 Provide training for employees AB
RR78 Comply to all local authority procedure AB,C
RR79 Dedicated teams to monitor the compliance of statutory A B C,D
11 R36 Design deficiency RR47 Team to coordinate the design C,D
RR48 Clear project’s statement of need AB,CD
RR49 Request of Information (RFI) application form C,D
12 R41 Material / Labor availability RR50 Government support letter to import foreign worker A B
RR51 Government support letter to import controlled material A, B
13 R51 Maintenance more frequently than RR52 Maintenance bonds from sub-contractor or specialist B,C
expected RR53 Material used to comply the required standard C
RR54 To have a budget and team to conduct maintenance B, C
14 R50 Maintenance cost higher RR60 Performance bond A, B
RR61 Material used to comply the required standard C,D
RR62 To have a dedicated team AB,C,D
RR63  Maintenance schedule to be strictly complied A B,C
15 R37 Unproven engineering technique RR55  Appoint and work with competence specialist C,D
RR56 Requested performance bond from sub-contractor or specialist B,C
RR57 Have a mutual understanding on the performance standard A B,C,D
RR58 Clear statement of need in the specification B,D
RR59 To have a dedicated team to monitor and testing the works. C,D
16 R49 Low operating productivity RR55  Appoint and work with competence specialist C,D
RR56 Requested performance bond from sub-contractor or specialist B, C
RR57 Have a mutual understanding on the performance standard A B,C,D
RR58 Clear statement of need in the specification B,D
RR59 To have a dedicated team to monitor and testing the works. C,D
17 R6 Poor financial market RR1 Raise funds from a number of sources. AB
RR2 Get government guarantee to the project’s debt financiers A, B
RR3 Get government to provide credit guaranteed finance. A
18 R8 Interest rate fluctuation RR4 Interest rate hedging tools — interest rate swap AB
RR5 Engaged lenders early in the bidding stage A
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19 R45 Insolvency of sub-contractors or RR64 To have prevention and protection throughout the procurement selection A, B
supplier process.
RR65 To have awareness and planning during the delivery phase A B
RR66 To have recovery and impact mitigation plan A B
20 R29 Level of demand for project RR67 Guaranteed payment according to a minimum off take volume A
RR68 Tariff re-negotiations with public party. A
21 R25 Geotechnical condition RR11 Appoint and work with geotechnical specialist B,C,D
RR12 Conduct a detail soil investigation C,D
RR13 To have a rigorous testing procedures C,D
RR14 To have a team to supervise and check the works C
22 R14 Fluctuation of material cost RR10 To have a long term supply contract with a supplier C
(private)
23 R12 Market demand change RR6 To have a realistic information from public about market. A
RR7 To conduct internal market study A, B
RR8 To get a guarantee payment according to a minimum off-take volume A, B
RR9 To have a tariff re-negotiation to compensate for additional capital A, B

investment.
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