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ABSTRACT

Government support for public–private partnership (PPP) projects has been popular in many
developed countries as a means of compensating private investors for taking on public risk.
The developing countries, being suggested by the international organisations like The World
Bank, ADB, are following PPP of the developed world. An investigation of how government
support for PPP projects is used in developing countries is important. This thesis focuses on
two major issues that government support measures aim to address: viability gap elimination
and public risk mitigation of toll road projects in Vietnam. The thesis also presents a model
for evaluating government support measures, to assist in government decision-making. PPP
toll road sector in Vietnam has been used as a case study. A specific PPP toll road project has
also been used for illustration of how to apply the developed model.
The study has applied mixed method approach in four phases: model development,
questionnaire survey, semi-structured interviews and analysis of a case study. The research
findings show the implications for management of risks and government supports for PPP
projects in developing countries, specifically to Vietnam. It was found that twenty two types
of risks experienced in toll road projects in Vietnam with eighteen of them required
government supports to mitigate consequences of risks. Sixteen government support measures
had also been found as effective for use in PPP toll road projects in Vietnam. The findings of
the study can assist both public and private sectors, consultants and practitioners and policy
makers (both domestic and international) by providing references and empirical evidences for
applicable government support measures and risk mitigation for PPP toll roads projects and
the projects alike in developing and developed countries.
The study also develops a model to assist government officials, private investors and
consultants working on design or appraisal of government support programs to either top-up a
viability gap or mitigate consequence of risks in PPP toll road projects in Vietnam. The
developed model should be able to provide specific answers for decision-making process such
as top-up value for a viability gap, a maximum support guarantee value for a typical type of
risk at a given level of confidence. The model also can help to compare between support
measures to choose an optimum support, which brings the least cost to the government but
helps to gain the largest benefit to the society.

xv

As a result, the study has a significant contribution to the practice via enhancing the efficiency
of staffs involved in assessment of government support programs both in public and private
sectors in Vietnam as so far there was no such model available. Besides, the model is flexible
for application in the evaluation of government support in other sectors and countries; the
model’s inputs, such as risk factors and government support measures, as well as targeted
output, can be varied to match the user’s analysis purpose.

xvi

ACKNOWLEDGEMENTS

To complete this thesis, I have received help and support from different sources throughout
my study and research work at the University of Canberra.
First, I would like to thank to the Vietnamese government, especially Program 165, which has
provided financial support. The University of Canberra (Faculty of Business, Government and
Law) has provided financial and institutional support to my study.
Second, I would like to express special thanks to my primary and the chair supervisory panel,
Dr Abu Mollik; and the secondary supervisor, Professor Mark Turner, for their consistent and
continued support, guidance and supervised me to the completion of the thesis. Dr Ying-Yi
Chih at the Australian National University provided valuable comments on the data analysis. I
also would like to thank my previous supervisors, Associate Professor Cameron Gordon and
Professor Patrick Zou, who provided support and supervision.
I also would like to express special thanks to my colleagues at the Ministry of Planning and
Investment in Vietnam, who have provided professional support and comments on the thesis;
my friends and business partners at the Ministry of Finance and the Ministry of Transport; the
Cuu Long Project Management Unit; and other transportation project management units in
Vietnam. They provided professional knowledge and assistance in recruiting participants for
the research.
Finally, to my family and friends, I sincerely thank all of you for your support. Special thanks
to my parents, my partner and my daughter, who have encouraged and supported me during
my study.

xvii

CHAPTER 1 : INTRODUCTION
1.1 Introduction
This chapter highlights the main features of the research. It provides the background, aims and
objectives, research questions, justification, scope, methodology and structure of the research.
Section 1.2, Research background, discusses issues related to the application of public–private
partnerships (PPPs) in public infrastructure development in Vietnam. It also highlights the
importance of government support as a key factor for the success of PPP projects, and
discusses the necessity for the study focusing on government support for PPP projects in toll
road sector in Vietnam. The provision of government support measures in international
contexts is also discussed to provide broader background for the study. Section 1.3 specifies
the aims and objectives of the research. Section 1.4 presents the research questions that guide
the research in order to achieve its aims and objectives. Section 1.5 provides justification for
the research by discussing its contribution to existing knowledge and practices. Section 1.6
gives a brief overview of the research methodology, and section 1.7 delineates the scope of
the research. The chapter is closed with section 1.8, which outlines the structure of the thesis.

1.2 Research Background
1.2.1

Vietnam’s Background

Since the 1990s, governments have embraced PPPs as an innovation in management and
investment. The decision to invest in public infrastructure via the PPP method, governments
expected to relieve pressure on their budgets by taking advantage of the higher efficiencies
brought about by private management. Although, since the 1990s, theories on PPPs have been
developed to guide the application of PPPs in general, outcomes of these kind of projects have
not often been successful, especially in developing countries (Alfen et al., 2009). As a result,
studies focusing more specifically on country-level PPPs have been initiated to explore, as
well as provide advice on, factors for the improvement of PPP application in those countries.
As a developing country, Vietnam has a strong motivation to renovate its PPP application for
public infrastructure development. The country faces a high demand for infrastructure to
equip its fast growing economy. The demand is ranked as above international average
standard, that is, 10% of total gross domestic product (GDP) of the country (ADB, 2012). The
government estimates that the infrastructure investment of about USD150–160 billion is
1

needed in the next 10 years. In order to finance this huge investment, PPP has been identified
as the best option. Previously besides state budget, major traditional source used for financing
public infrastructure was official development aid (ODA). However, the resource has become
less available as the country moves into middle-income status. Further, government funding
for use in infrastructure development is limited. As a result, there have been strong calls for
private financing to enable infrastructure investment (ADB, 2012).
In order to attract private financing, a revolution in the country’s policy for PPP is strongly
recommended. First, there is strong demand in Vietnam for PPP investment. PPP was
introduced in Vietnam in the 1990s with the development of the built-operation-transfer
(BOT) method in public investment under Decree 87-CP, dated 23 November 1993 and issued
by the Vietnamese government. Since then, other methods of PPP have been legally
introduced, such as built-transfer-operation (BTO), built-transfer (BT), or a combination of
BOT and BT. As a result, the number of projects registered for investing via these methods
increased sharply since the 1990s. Table 1-1 presents the number and value of projects which
have sought PPP investment in Vietnam, classified based on sectors during the period 1990 to
2010. In total, 387 projects have been proposed for application of PPP, with the total
investment amounting to almost USD70 million (the average exchange rate is 1 USD =
16,000 VND) over the period.
Table 1-1: Projects proposed for application of PPP in Vietnam since the 1990s to 2010

Sector

1.Transportation

Approved/under approval processing
BT, BTO,
BOT
combined
Total
BT & BOT
Value
Value
Value
No
(mil.
No (mil.
No
(mil.
USD)
USD)
USD)

Under advertising/investor selection process
BT, BTO,
BOT
combined BT
Total
& BOT
Value
Value
Value
No
(mil.
No
(mil.
No
(mil.
USD)
USD)
USD)

56

28

6.23

102

17.28

130

23.51

3

0.056

5

0.23

8

0.286

11

1.33

10

5.13

21

6.46

21

1.63

21

1.63

3

3.515

7

68

4.9

124

11.9

2.Fresh water supply
3.Sewage and water
treatment

2

0.10

5

0.60

7

0.70

4.Environment
protection
5.Electricity

10

19

1

0.01

11

19.01

3

3.515

6.Public
buildings
construction

8

0.17

9

0.68

17

0.85

8

0.26

37

1.69

45

1.95

76

26.39

83

6.2

159

32.59

53

11.39

175

25.94

228

37.33

Total
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However, although there is strong support from the public sector for PPP investment, there
seems to be limited interest from private investors. Two groups of projects are presented in
Table 1-1. One group includes all the projects that have been approved or proposed for
approval. These had already received commitments by private investors. The other group
includes all other PPP projects—those that had not yet received any commitment from private
investors and were, hence, still calling for private investors’ participation. As shown in Table
1-1, over almost 20 years, the numbers and values of PPP projects which could have attracted
private investors were small, accounting for less than 50% in total.
Quite a significant number of projects await resources from private investment. Further, the
projects had not often attracted foreign investors. So far, only two projects—thermal power
plants—have secured foreign investors (ADB, 2012). Several causes for this sluggishness
have been suggested.
Insufficient and uncertain government support has been one of the causes (Tang, 2010, ADB,
2012). Government support has been identified as a key successful factor for the development
of PPP projects (Zhang, 2005a). Designing a proper government support measure would
ensure that projects get up and running smoothly (Delmon, 2010, Irwin, 2007). However, the
PPP policy in Vietnam has presented challenges around how to identify support measures that
would make a given project bankable. The support policy has provided unclear commitments
for the provision of viability gap funding (VGF) to ensure bankability. The lack of a proper
guarantee mechanism is also a discouraging factor, due to the risky environment for
investment in Vietnam (Tang, 2010).
This research will focus on how to design a government support program which would help to
ensure project bankability and indicate the government’s clear commitment to providing
support and the necessary guarantee.
1.2.2

Necessity for a Study on Government Support for PPP Projects in Toll Road

Sector in Vietnam
It is essential that a study focuses on the provision of government support for PPP projects in
the toll road sector in Vietnam, for several reasons. The first reason relates to the sector’s
importance to the country’s economic development. The World Bank has pointed out that, on
average, 1% of provincial GDP invested in transport infrastructure could help to decrease
their poverty by 0.5–1% per annum (World Bank, 2006). This has been demonstrated by the
results of a study conducted in the 15 poorest provinces in Vietnam, which pointed out that
3

the investment of USD50 million in these provinces helped to reduce their poverty by 6–7%
(World Bank, 2006). Among the different types of transport infrastructure, the road sector has
always received a high proportion of the government’s budget, as illustrated in Table 1-2.
Table 1-2: Government budget on transport since 1994 to 2002
1994

…

1997

1998

1999

…

2002

…

2005

Average

Roads

76.9%

88.3%

85.7%

84.3%

87.7%

84.2%

84.5%

Internal
waterways

3.4%

2.0%

2.8%

1.7%

1.6%

2.2%

2.3%

Rail

6.3%

4.2%

5.9%

5.9%

5.8%

6.1%

5.7%

Maritime

5.4%

1.4%

1.9%

4.2%

2.0%

5.2%

3.4%

Others

7.0%

4.1%

3.7%

3.9%

2.8%

2.3%

4.0%

Source: World Bank (2006, p.22)

Recently, toll road development was identified as a key factor in road development planning.
In 2008, the government approved the master plan for developing a national toll road system
toward 2020, with an orientation post 2020 (Vu, 2010), which requested that USD47.9 billion
be raised for the construction of 5,753 kilometres of toll roads. Under the tight budget for
transportation infrastructure development, the government in 2010 put a strong focus on
attracting private resources by officially approving the first legal document for PPP adoption
in Vietnam, highly recommending this kind of investment in the toll road sector.
The second reason that a study is needed on PPP investment in toll road projects in Vietnam is
related to the sluggishness in attracting private investors for the toll road sector. Private
investors were highly attracted to public projects which could bring considerable profit, such
as electricity production or oil exploration and extraction. Non-profit projects, such as toll
roads, could not attract much of a contribution in terms of private financing (ADB, 2012,
Parker and Figueira, 2010). In Vietnam, the toll road sector has seen long-term PPP
commitments since 1997. However, not many of them were successful in attracting private
investors. Only two among a hundred projects have so far attracted private investors, who
were foreign investors. Although other toll road projects involved domestic private financing,
the private investors in these projects were actually joined via direct appointment with the
‘private partners’ were state-established enterprises. Therefore, actual private finance in toll
road sectors is limited.
4

In addition, the lack of sufficient government support and a clear risk-sharing mechanism has
been the main reason for the sluggishness in attracting private investors for PPP toll road
projects in Vietnam. Government support has been provided for some BOT projects in
Vietnam. However, none of them received a substantial evaluation. Consequently, the funding
provided was usually not enough to cover either the viability gap or public risks (Tang, 2010).
Therefore, it is necessary to develop an evaluation model to address the issue. This research
aims to develop an evaluation model to examine applicable government support for PPP toll
road projects, duly considering an appropriate risk allocation.
1.2.3

International Background

Many governments have provided support to PPP projects as a way of contributing as a
partner. In developed countries, since privatisation began, government support had been
provided to assist and provide compensation for private partners taking on some of the risk
that the private partners could not have handled on their own (Smith, 1999). Government
support has also been applied in several developing countries, such as India (India
Government, 2008), Pakistan, Indonesia (Chowdhury and Charoenngam, 2009) and Ecuador
(Queiroz et al., 2013). Governments provide viability gap funding (VGF) to make projects
bankable in order to attract private financing. Governments also need to provide the necessary
guarantees and support measures to deal with the risks allocated to the public sector so that a
project’s expected return can be realised (Ke et al., 2012).
Governments provide support in various ways, falling into two main categories. The first
category is the VGF model. This funding type is targeted at projects that are economically
feasible but commercially unviable. It is provided to top-up the revenue or reduce the project
costs to achieve an acceptable return to a private investor (World Bank, 2012). The advantage
of the model is that it provides an estimation of the minimum cost to governments to attract
private investors for low-profit or non-profit projects. The model is limited by the cash
constraints of government budgets. Moreover, in some cases, the funding provided may not be
enough to cover the risks; the model ignores risk factors, which can create cost consequences.
The other category is government guarantees. This model outweighs the VGF model in terms
of responsiveness to risk and ability to reduce financing costs via lowering a project’s risk.
Also, government guarantees do not require as much up-front cash from the government
budget as required in the VGF model. Thus, they do not cause financial distress to
government budgets at the time they are granted (Irwin, 2007). However, the guarantee alone

5

does not make any sense for projects that are commercially unviable, because these projects
will not attract any private investors usually, even when the guarantees are generous.
Therefore, a combination of the two methods is recommended for financially unviable
projects, such as toll roads, as the combination may be able to attract private investors. A
comprehensive combination of government support measures is helpful. The combination will
have two stages: (1) identification of the VGF amount and (2) identification of the guarantee
amount. In the second stage, the study will explore relevant risk factors and risks allocated to
the public sector, their cost consequences, and which costs are allocated to public sector.
Granting such guarantees does not free the government from contingent liabilities. Although
the guarantee do not require direct cash financing, a large payment may be required if a risk
factor that has been guaranteed against is realised (Wibowo et al., 2012). Therefore, the
government should be well aware of their exposure to financial contingent liabilities (Wibowo
et al., 2012, Irwin, 2007) as well as their ability to make payments when guarantees are called.
The government should also know whether the guarantee brings benefits to the government
(Irwin, 2007).
Most evaluation models of government guarantees so far have not taken these issues into
account. Hence, this study extends current models for identification of government guarantee
for mitigation of government-allocated risks with a cost-benefit analysis (CBA) component.
This will allow a government to estimate the cost-benefits associated with any support over a
project’s life cycle and, thus, provide key criteria for making a decision on granting the
supports.

1.3 Research Aims and Objectives
This study aims to transfer theoretical aspects into current practices of public management in
PPP projects. More specifically, the study seeks to show how governments can develop
support programs which help to attract private investors to even unviable PPP projects taking
account of financial risks in PPP projects applying related theoretical knowledge.
Accordingly, the research aims to develop a framework for governments in developing
countries to apply in their decision-making processes on the provision of public financial
resources to PPP projects. The specific objectives of the study are to:
(1) contribute to literature on risk management and government support programs for PPP
projects, focusing on government support for unviable PPP projects, taking due consideration
of different risks in Vietnam
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(2) identify proper risk allocation in PPP projects in Vietnam
(3) develop a model that enables the identification of optimal government support for PPP
projects in Vietnam, which considers comprehensively the costs and benefits for government
(4) provide policy implications for the successful application of government support in
Vietnam.

1.4 Research Question
The provision of government support to make unviable projects bankable and to facilitate
feasible risk allocation is the focus of this research. The research proposes a model for the
assessment of government support based on the understanding of proper risk allocation,
including their costs and benefits to governments. The research uses toll road projects in
developing countries as specific examples. The author seeks to answer the following
questions:
1. What are the financial risks in PPP projects in Vietnam?
1.1

What are the financial risks in PPP toll road projects in Vietnam?

1.2

How do these risks affect the financial feasibility of the projects?

1.3

Which risks should be allocated to the public sector?

2. What are effective government support measures for PPP projects in Vietnam?
2.1

Which government support measures are effective in PPP toll road projects in

Vietnam?
2.2

Which factors affect the choice of government support for PPP toll road

projects in Vietnam?
3. How can a government provide an optimal support program in Vietnam?
3.1

What kind of support does a government need to provide to make an unviable

PPP project bankable?
3.2

How can the government support help to manage allocated risks?

3.3

To what extent should the government act to support the risks?

3.4

What are the costs and benefits of the support to the government?

3.5

How should decisions be made on the provision of government support?

1.5 Justification for the Research
In terms of contribution to knowledge, more research on the successful application of PPP is
needed. Since the introduction of PPP in the 1990s in the United Kingdom (UK), academic

7

research has been conducted on why PPPs are important to the economy and how they can be
applied successfully (Osborne, 2000). The reason for the existence of PPP has been
documented, and theories have predicted many advantages. However, application of PPP has
failed in many countries.

This has prompted the need for further research on how to

successfully apply PPP (Boardman and Vining, 2010, Dey and Ogunlana, 2004, McQuaid,
2000, Monteiro, 2010, Yescombe, 2007). Despite these setbacks, many governments are still
interested in applying PPP because of its advantages to governments’ reputations and political
interests (Hodge et al., 2010). Therefore, further research on how to achieve success in PPP
projects is also motivated by the desire to avoid repeating past mistakes.
Since the early days of PPP in 1990s, developing countries have been active in utilising PPPs
for their infrastructure projects. During the period 1990 to 2007, the value of PPP projects
around the world reached around USD1,256 billion, and about 140 developing countries had
commitments with PPPs (Pessoa, 2010). It is predicted that in the future they will be utilised
more in developing countries due to their governments’ fiscal limitations and high demand for
the development of infrastructure (Parker and Figueira, 2010). However, despite of a number
of research papers published on PPP, relatively little research has been done on understanding
the specific issues in these countries. Therefore, this study adopts an in-depth case study
approach to analyse risk management and government support in Vietnam, and as such
contributes to filling this gap in our knowledge.
It is widely argued that risk-sharing is a prominent advantage of PPPs (Parker and Figueira,
2010) and that proper risk allocation is a key to success in PPP projects (Zhang, 2005a). To
facilitate success, government support is essential for the management of allocated risk (Irwin,
2007). Although a few studies on risk identification, risk allocation and government support
have been identified in the literature, the findings are not conclusive for every country. It is
well-evidenced that risk factors and proper allocations of risk vary across countries due to
country differences in social, economic and legal factors (Ke et al., 2012). This requires
governments to use different support measures to manage the contrasting risks. Therefore, in
the context of developing countries, this research will explore risk factors, the proper
allocation of risk, and feasible government support measures to manage risk in PPP projects in
Vietnam.
Granting a particular support measure requires a careful evaluation of the available measures
to ensure that they are appropriate for realisation of the desired outcomes, affordable and
beneficial to the government. However, a measure should not be too generous, so that moral
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hazard issues can be avoided (Irwin, 2007, Wibowo et al., 2012). While there are a few
studies on identification of government support, such as those done by Cheah and Liu (2006)
and Brandão and Saraiva (2008), little attention has been paid to find out whether the support
provided was affordable and achieved benefits to the government. This research will extend
the current models for evaluation of government supports by taking account of costs and
benefits to governments. The model will help to produce stronger and relevant information for
the government to make decisions on granting financial supports to PPP projects.
Vietnam first officially legalised PPP in 2010 and is still at an early stage of PPP application.
The first decree on PPP, issued in 2010, regulates some principles for granting government
support for PPP projects in general. However, how support measures are to be identified and
evaluated awaits further instruction, due to the lack of an evaluation model. By developing an
evaluation model for government support, this study contributes directly to enabling more
informed decision-making by professionals working on policy design, management of risks
and assessment of government support in PPP projects in Vietnam. In addition, gaining a
deeper understanding of PPP projects in Vietnam will also benefit public management more
generally, as well as professional consultants and investors, because Vietnam has been
identified as a country with good prospects for the development of PPP opportunities (Sachs
et al., 2007).
1.6 Research Methodology
The study applied a mixed method. Two major research methods have been used:
questionnaire surveys and semi-structured interviews. The study has been conducted in four
phases.
1.6.1

Phase 1: Intensive Literature Review & Model development

Phase 1 comprised an intensive online literature review on risk factor identification and
allocation of PPP projects, including legal and other related issues on PPP in different
developing countries, for the development of a list of government support measures for PPP
projects in developing countries. A theory-based model for the identification of an optimal
government support measure was also developed in this phase.
1.6.2

Phase 2: Questionnaire Survey

A survey was conducted in Vietnam for the preliminary identification of risk factors and their
cost consequences, and for the identification of feasible government support in Vietnam.
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1.6.3

Phase 3: Semi-structured Interviews

Semi-structured interviews were conducted in Vietnam to gain an in-depth understanding of
financial risk factors in toll road projects, proper allocation of risk, and feasible government
support measures for different kinds of risks. The interviewees represented a range of
significant knowledge and practice relating to PPP, including policy makers, public
representatives and private partners in specific projects.
1.6.4

Phase 4: Analysis of a Case study

A deeper exploration was made in the form of a case study. Illustrations are provided of the
application of the developed model for identification of optimal government support for PPP
projects.
1.7 Scope of the Research
The study covers:
•

financial risks in PPP toll road projects in Vietnam

•

VGF for the improvement of financial feasibility of toll road projects in Vietnam

•

government guarantees to mitigate the public risks in toll road projects in Vietnam.

1.8 Structure of the Thesis
The thesis contains seven chapters.
Chapter 1: Introduction provides an overview of the research background, aims and
objectives, research questions, justifications, methodology, scope and structure of the thesis.
Chapter 2: Literature review provides a review of current research on PPPs, focusing on risk
management and government support in PPP projects, and research gaps.
Chapter 3: Analytical framework provides the theoretical foundations for the research, which
include concepts and measurements of financial risks and government support; theoretical
frameworks; and models for the identification of financial support, including identification of
VGF and guarantees for mitigation of risk.
Chapter 4: Research methodology provides the research design; justification of the use of a
mixed method approach; an explanation of how the data collection was implemented and
analysed; and consideration of research reliability and validity and ethical issues. The chapter
also sets out the limitations of the research.
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Chapter 5: Financial risks and government support: Results and discussion presents the
research findings for Vietnam of financial risk management, government financial support
and factors affecting the choice of government support.
Chapter 6: Case study presents a Vietnamese case study as an illustration of the process of
identifying an appropriate government support program. It starts from delineation of the
characteristics of the project and moves on to identification of VGF and risks, leading to
proper risk allocation and the design of a government guarantee program for the mitigation of
the public risks using PPP in Vietnam. A decision-making framework is also developed in this
chapter.
Chapter 7: Conclusion summarises the research and sets out the major findings and their
policy implications.
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CHAPTER 2 : LITERATURE REVIEW
2.1 Introduction
This chapter presents a review of the literature on PPP, including risk management in PPP
projects; government support; the context of PPP toll road projects; and the context of PPP
application in Vietnam. It starts with section 2.2, Definitions of PPP, which reviews
definitions of PPP that emerge in the literature. The characteristics of PPP are reviewed in
section 2.3. Section 2.4, Risk management in PPP projects provides information on risk
management in PPP projects in general. Section 2.5, Government support in PPP projects,
reviews definitions of government support, as well as the roles, types and models that can be
found worldwide. Moreover, PPP performances in toll road projects, and in the context of
Vietnam, are presented to provide a basic foundation for the research in sections 2.6 and 2.7.
Section 2.8, Research gaps identifies the gaps of knowledge in the literature, which the
research aims to fill in. The chapter closes with section 2.9, Chapter summary.

2.2 Definitions of PPP
PPP emerged in the 1990s as an innovation in public investment and in the management of
public infrastructure projects. It has been argued that private sector co-financing of projects
creates a better solution to satisfying public demand for investment (Hodge et al., 2010).
Different definitions exist for the term ‘PPP’ (Marsilio et al., 2011, Weihe, 2006) because it
has been developed with five distinct approaches to management: local regeneration, policy,
development, governance and infrastructure. Under each approach, PPP has various goals;
thus, different definitions are tailored for different management purposes (Weihe, 2006).
The infrastructure approach is the most popular. It is used by many governments, and it is
listed on many official websites for PPP worldwide. The infrastructure approach mostly is
concerned with the financial and legal aspects of PPP, and how finance is arranged between
the public and private sectors (Weihe, 2006). On the other words, it looks at PPP at the same
lens as the thesis. Therefore, this thesis will use the definition developed by the infrastructure
approach, which defines PPP as following (Pessoa, 2010, p.574):
PPP is identified with any sustained arrangement between a public sector party and a
private sector party whereby the private sector assumes total or partial responsibility for
infrastructure planning, financing, design, construction, operation and maintenance,
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against the possibility of collecting payments from the users or/and from the public sector
party.

2.3 Characteristics of PPP
2.3.1

Objectives of Involvement in PPP

The public and private parties involved in PPP seek to maximise their benefits. The public
sector, when it procures public infrastructure via traditional means of public procurement,
takes on all the responsibility. The private sector can participate in projects via segmental
contracts, such as contracts for construction, consultation or design. Contractors take
responsibility for their assigned tasks under the contract’s terms and conditions only.
Moreover, one project can involve more than one private contractor, which can lead to each
contractor gaining only a small portion of the benefits from the project. Most of the risk and
responsibility is retained by the public sector, especially after the construction period
(Grimsey and Lewis, 2007). In contrast, under a privatisation model the public sector is free
from all responsibility. The private sector takes on all responsibility and risk (Delmon, 2009).
As a consequence, PPP has been developed to overcome the disadvantages of both traditional
procurement and privatisation. Theoretically, both public and private sectors gain higher
benefits from PPP. Public sector participants benefit because the PPP model allows them to be
free from much of the risk, which would be transferred to the private partner, producing value
for money and better service quality to citizens (Infrastructure Australia, 2008). The private
sector also gets a better chance to maximise cash flow by being assigned a larger scope of
work (that is, a combination of most of the tasks, such as construction, design, operation etc.)
than in traditional procurement (Bettignies and Ross, 2010). Moreover, private investors can
avoid risks that they are not able to manage, such as political risks (CEDA, 1994).
2.3.2

Risk-sharing

Risk-sharing between partners is a significant advantage of PPPs and makes PPPs preferable
to other methods of public provision of infrastructure (Hodge, 2004). In PPPs, risks are
supposed to be assigned to the parties who are able to manage them at the lowest cost and
highest benefit (Quiggin, 2006). In other words, a proper risk allocation allows optimal risk
management at the least cost (Bain, 2009, Nguyen and Loosemore, 2007) because the risk
bearers will charge the lowest cost for the risks that they are able to control (Nguyen and
Loosemore, 2007). As a result, a proper risk allocation has been recognised as one of the
major contributors to total cost savings of PPP projects, which is also a decisive factor in PPPs
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achieving value for money (Hodge 2004) and being successful (Zhang, 2005a, Jefferies et al.,
2002).
2.3.3

Roles of Government in PPP Projects

Governments have played different roles in PPP projects (Li et al., 2005, Zhang, 2005a,
Smith, 1999). A government can play the role of a client, where the government takes
responsibility for paying for the services provided by the project. For example, in the form of
a shadow toll contract, a government commits to paying for the fee for using a road, which is
calculated based on the annual actual traffic volume at a certain time, with a pre-agreed toll
rate. This role emerges mostly when collecting tolls from road users is not possible or
efficient (Aziz, 2007, Smith, 1999).
Alternatively, governments can play the role of a regulator, by providing a favourable legal
framework for PPP (Smith, 1999). Designing a favourable support for PPP projects is
essentially creating a legal framework that can attract private investors. In transportation
projects, private investor involvement is almost impossible without government support
(Quiggin, 1996). For instance, not many toll road projects are commercially feasible, so the
government needs to provide VGF (Department of Finance, 2012, India Government, 2008).
Projects with an estimated cash flow are still challenged by risk: a government guarantee to
provide compensation for some types of risks is necessary to encourage private investment in
a project. Some private investors have asserted, ‘We will assume project risks and deliver
your highway/bridge/tunnel for a stipulated return on investment. But we want to be
compensated for the risks associated with this venture’ (Levy, 2011 p.21).
As partners in PPP projects, many governments provide financial support to encourage private
partners to take risks in PPP projects, as well as compensation for risks assigned to the public
sector once they occur (Smith, 1999, World Bank, 2012). However, it is important to design a
proper legal framework for providing government support, so that the level of support is
strong enough to attract private investors and so that the terms and conditions are tight enough
to bind the investors to fulfil their obligations and responsibilities (Irwin, 2007).

2.4 Risk Management in PPP Projects
2.4.1

Definition of ‘Risk’

ISO 3100:2009 defines ‘risk’ as ‘the effects of uncertainty on objectives’ (Praxiom, 2014). In
PPP projects, ‘risk’ is defined as ‘the chance of an event occurring which would cause actual
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project circumstances to differ from those assumed when forecasting project benefit and
costs’ (Department of Infrastructure and Planning, 2008, p.14). The first definition places
more stress on the consequences of uncertainty, while the latter provides a narrower scope for
studying risks in PPP projects. Therefore, the later definition will be used in this thesis
because the thesis will examine the effects of cost consequences of risks on the PPP projects’
estimated costs and benefits. On other words, the thesis examines the differences between the
estimated costs and benefits with the actual ones under the impacts of risks.
2.4.2

Risk Management

ISO 31000:2009 defines ‘risk management process’ as ‘one that systematically applies
management policies, procedures, and practices to a set of activities intended to establish the
context, communicate and consult with stakeholders, and identify, analyse, evaluate, treat,
monitor and review risk’ (Praxiom, 2014). A general picture of the risk management process
is depicted in Figure 2-1.
Figure 2-1: ISO 31000:2009 Risk management process overview

Source: Praxiom (2014)
In PPP, the risk management process that has been developed includes five main steps: (1)
risk identification, (2) risk assessment, (3) risk allocation, (4) risk mitigation and (5)
monitoring and review (Department of Infrastructure and Planning, 2008). Basically, the
process complies with the newly developed ISO 31000:2009. The ultimate goal of the risk
management process in PPP projects is a proper risk allocation, where ‘risks can be measured,
understood, reported, communicated and allocated to the appropriated parties’ (Tah & Carrr
1999 and Walker & Smith 1995 in Thomas et al., 2003, p.394). Academic research on risk
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management in PPP projects has focused intensively on two of the five steps of the risk
management process: risk identification and risk allocation.
2.4.3

Identification of Risks

Risk identification for PPP projects has been conducted in different social, economic and
country-specific conditions (Ke et al., 2010, Nguyen and Loosemore, 2007) because different
countries have different perceptions of the risks (Sachs et al., 2007). For instance, Ke et al.
(2011) studied 37 risks in PPP construction projects in China and listed the top 10 critical
risks based on their combined rank of probability and consequence. Other studies on risk in
Chinese PPP projects were conducted by Ke et al. (2010), Zayed et al. (2008) and Zou et al.
(2007). Bing et al. (2005) researched 47 risk factors in PPP construction projects in the UK,
which were then categorised into three meta levels: macro, meso and micro. Thomas et al.
(2003) reviewed 22 risks in BOT toll road projects in India across the project management
phases: developmental, construction, operation and project life cycle. Other research has been
done in the context of Indonesia (Abednego and Ogunlana, 2006) and Singapore (Hwang et
al., 2013).
There are still many puzzles in the worldwide picture of the risk involved with PPP projects,
and more research is needed. For example, about 132 developing countries have utilised the
PPP model for transportation projects since the 1990s (Parker and Figueira, 2010);
nevertheless, few researchers have examined risk in those countries. This study investigates
the risk involved with PPP projects in developing countries, looking into the context of
Vietnam, aiming to solve the puzzle and fill this gap in the knowledge. Gaining an
understanding of the risk involved with PPP projects in Vietnam will also benefit public
management, professional consultants and investors because Vietnam has been identified as a
prospective country for the development of PPP opportunities (Sachs et al., 2007).
2.4.4

Risk Assessment

Risk assessment is an important step in the risk management process. It includes two key
factors: ‘(1) the likelihood (probability) of its occurrence and (2) the size (impact) of its
consequences if it does occur’ (Department of Infrastructure and Planning, 2008, p.16). The
likelihood of a risk being realised can be determined via professional knowledge, previous
relevant projects or various studies (US-FHWA, 2013). In some circumstances, the
probability of a risk occurring has been assumed based on previous studies, such as those used
in the studies of Zhang (2005b), Cheah and Liu (2006) and Wibowo et al. (2012).
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Two major consequences of risk have been measured in risk management for project
management purposes: cost consequences and time delays. Time delays are mostly concerned
with schedules and progress management, which are not incorporated into the financial
analysis of risk consequences (US-FHWA, 2013). Therefore this study, which aims to assess
the financial aspect of government support, will focus only on the measurement of the cost
consequences of risk. By evaluating the cost consequences of risk, the research will explore
the levels of resources needed for handling the risks as well as who possesses the resources
and capabilities necessary for handling the risks. This is essential because failing to identify
these factors may lead to an improper risk allocation (Nguyen and Loosemore, 2007).
2.4.5

Risk Allocation

A well-developed principle in the allocation of risk in PPP projects is to assign risks to those
parties which are in the best positions to manage them (Nguyen and Loosemore, 2007);
however, the parties which are in those positions vary from country to country. For example,
Ke et al. (2010) conducted a comparative analysis of the different risk allocation mechanisms
that had emerged in the literature from 1998 to 2007 and found disagreements on 20 out of the
50 reviewed risks. The author concluded ‘the equitable risk allocation is highly related to the
unique social, economic, legal situation of the country’ (Ke et al., 2010, p.483). Thus, a proper
risk allocation between parties in PPP projects needs to be examined in the specific country
where the project is to be undertaken.
Moreover, a proper risk allocation needs to be identified based on an understanding of
resources and of the risk-handling capabilities of each of the parties (Nguyen and Loosemore,
2007). Medda (2007) pointed out that risk bearers need to be able to manifest the risk
consequences. They also need to be financially capable of handling the risks, because the cost
consequence of the risks being realised may challenge their financial position and prevent
them from managing (Nguyen and Loosemore, 2007, Thomas et al., 2003, US-FHWA, 2013).
In fact, the best allocation of risk depends on ‘how the private parties price the risk, whether
this is reasonable for the public sector and how it compares to the potential risk (in cost and
probability terms) if retained by the public sector’ (Nguyen and Loosemore, 2007, p.70). Few
studies have assessed risk allocation schemes with a focus on understanding the financial
consequences of risk, that is, to what extent the risks challenge the expected return.
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2.4.6

Risk Mitigation

Risk mitigation is defined as ‘an attempt to reduce the relevant party’s exposure to the risk’
(Department of Infrastructure and Planning, 2008, p.22). In PPP, from the public partner side,
providing government support is a way to mitigate the consequences of risk. For example,
giving a government guarantee of minimum revenue helps to lessen the impact of the risk of
low demand in PPP toll road projects (Huang and Chou, 2006), and having a debt guaranteed
helps to reduce the chance of being unable to finance the consequences of risks being realised
(Chang and Chen, 2001). There are many different ways a government can support PPP
projects. The following section will further discuss government support and its role in
mitigating risk in PPP projects.

2.5 Government Support in PPP Projects
2.5.1

Definition of Government Support

There is no definition available for ‘government support in PPP projects’ in the literature.
However, other research mostly describes governments’ strategies to encourage private
investors funding PPP projects as creating a favourable investment environment and using a
number of types of financial and non-financial support to increase the financial viability of a
project that is economically viable but financially infeasible, or to safeguard the expected cash
flow of the financially viable projects (Smith, 1999, World Bank, 2012).
2.5.2

Roles of Government Supports

In practice, some types of government support have been used for eliminating gaps in
financial viability. These gaps occur in projects with insufficient earnings to recoup
investment costs. For example, the majority of toll road projects have financial viability gaps
because the revenue collected from end-users is not enough to compensate for the cost of the
project (Delmon, 2009). Government support has been provided in different ways to
compensate for that gap, either by increasing a project’s earnings or by reducing the cost of a
project so that it gives an appropriate return in order to attract private investors (India
Government, 2008, World Bank, 2012).
Other types of government support have been provided to guarantee the financial feasibility of
projects. Sometimes, the revenue collected from end-users had been predicted to be enough to
compensate for the project’s cost and even produce profits1 for the private partner. It is argued
1

There may be a different between net accounting profits and net cash inflow.
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that projects that are financially viable have no need for government support (World Bank,
2012). However, the financial viability identified for making investment decisions is based on
estimated project net cash flows, which may be lower than the actual ones due to the negative
impact of risk. As a consequence, the lenders, as well as the private investors, need an
assurance that the net cash flows will recoup their investment, especially in PPP projects with
non-recourse or limited recourse financing (Smith, 1999). Therefore, it is important to attract
private investors to finance risky projects, like toll roads, by providing a guarantee for the
mitigation of risks that private investors are not in the best position to manage (Quiggin,
1996).
2.5.3

Types of Government Support

A government can provide many kinds of support to PPP projects. According to the World
Bank (2014), government support for PPP projects can be categorised into four main
categories: funded products, contingent products, financial intermediaries and project
development funds.
2.5.3.1 Funded Products
In this type of government support measure, the government commits to providing a direct
financial resource to PPP projects. This kind of support is favourable because it has a direct
effect on increasing revenue or decreasing costs, thus immediately raising the expected return
on the private capital invested (Fishbein and Babbar, 1996). Accordingly, funded products are
highly recommended for projects lacking bankability or feasibility (World Bank, 2014). This
kind of support has been granted in the form of direct support, in cash or in-kind, to increase a
project’s revenue or to reduce its cost. It may also take the form of a subsidy to defray the
construction cost or the provision of land (Fishbein and Babbar, 1996), to compensate for the
cost of bidding or to support major maintenance; grant rights to collect revenue from existing
infrastructure (Smith, 1999); or an output- or performance-based payment, or shadow toll, as
in the case of the Golden Ears Bridge (Aziz, 2007).
2.5.3.2 Contingent Products
In this model, the government provides contingent liabilities to a project rather than direct
financial resources. This kind of support represents the government’s commitment to provide
financial resources to compensate for the consequences of risks which are assigned to the
public partner (Irwin et al., 1997). Although there is no direct increase in the expected return
to private capital invested at the moment the guarantees are granted, the riskiness of the
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project is reduced. In other words, this type of support measure provides a prudence for a
private investor’s expected return; hence, it can help to attract private investors as well as
financiers (Smith, 1999, Delmon, 2010). Typical forms of this kind of support are guarantees
(guarantee of debt, exchange rate, minimum revenue guarantee etc.), indemnities (for cost
overruns, revenue short falls etc.), insurance, hedging project risks (against foreign exchange
risk, adverse weather etc.) or contingent debt (the government promises to provide debt under
a pre-determined circumstance) (World Bank, 2014, Fishbein and Babbar, 1996, Smith,
1999).
2.5.3.3 Financial Intermediaries
This kind of government support for PPPs is aimed at motivating private financers to invest in
projects (Delmon, 2010, World Bank, 2014). The support mostly focuses on raising private
financing for projects via the creation of favourable conditions at both the macro and project
levels. At the macro level, support measures include collecting private capital for re-lending to
PPP projects. For example, it can be the establishment or use of good credit ratings
intermediaries to borrow private capital from financial markets to lend to credit-worthy or
strategic infrastructure projects. Examples of intermediaries are the Infrastructure
Development Finance Company (IDFC) and the Tamil Nadu Urban Development Fund
(TNUDF), both in India. At the project level, the support aims to increase a project’s creditworthiness or improve the terms of private finance so that the project becomes attractive to
private financers (World Bank, 2014). Some examples of this kind of support measure are the
provision of financial specialists or advice.
2.5.3.4 Project Development Funds
The establishment of project development funds is another way that governments can support
PPP projects (World Bank, 2014). The funds are created to support the cost of advice and
other preparations needed in the development stage of a project. In PPP, the fees are usually
high, which may discourage potential investors to bid for the projects. Moreover, cost-cutting
may result in careless preparation and development of bids, which has caused many PPP
projects to fail. Thus, the establishment of this type of funding can help to develop better PPP
projects, which is a prerequisite for successful PPP implementation (World Bank, 2014,
Delmon, 2010). Examples of this kind of fund include the Africa Project Development
Facility in South Africa and the Project Development Fund of Infrastructure Leasing and
Financial Services in India.
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2.5.4

Models of Government Support

Since PPP was initiated in the 1990s, several kinds of support programs have been applied in
different countries, which were granted on a project-by-project basis (Smith, 1999). Some
models have been officially introduced into legal documents, which are reviewed in the
following sections.
2.5.4.1 VGF Model
‘VGF’ is defined as ‘financial support in the form of grants, one time or deferred, to make
infrastructure projects undertaken through public private partnerships commercially viable’
(World Bank, 2012, p.88). An illustration of a VGF model is presented in Figure 2-2 below.
The funding is mostly supplied to projects that are economically justified but commercially
unviable. For a project to be financially feasible, it may include capital grants as a given
proportion of the total project cost, as in India (India Government, 2008); the total
construction cost, as in the Philippines or South Korea (PPP Center, 2012, Noumba-Um,
2010); or the total operational and maintenance cost (OMC), as in Chile (Hemming, 2006). A
major merit of the model is that it is simple to use; thus, it has been popular in some
developing countries such as India, the Philippines and Korea (Noumba-Um, 2010).
Figure 2-2: VGF model
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Its key disadvantage is putting a limit on the compensation to be provided by the government.
For instance, in most cases this type of funding is not able to exceed 20% of the total project
cost in India (India Government, 2008), or 30% of the total project cost in Vietnam
(Vietnamese Government, 2010), which sometimes is only enough to reduce the cost to lower
level than the expected revenue. In some cases, identification of a viability gap ignores the
impacts of risks on financial viability.
2.5.4.2 Government Guarantee
Government guarantees are defined as ‘agreements under which a sovereign or assimilated
entity (“Government”) agrees to bear some or all of the downside risks of a PPP project’
(EPEC, 2011, p.5). In the guarantee agreement, the sovereign or assimilated entity is the
government, ‘other than as a shareholder, creditor, customer, or taxer of the project’ (Irwin,
2007, p.1). The guarantees are important for encouraging private financing for PPP projects
(Irwin, 2007), especially those that are risky in nature, such as toll road projects (Quiggin,
1996).
Two types of government guarantee targeted at demand and financing risk have been popular
in both professional and academic discussion. The first is the minimum revenue/traffic
guarantee, which aims to mitigate demand risk (Cheah and Liu, 2006, Brandão and Saraiva,
2008, Huang and Chou, 2006). By granting a minimum revenue guarantee (MRG) the
government is ‘obligated to cover the shortfalls between a pre-specified level of MRG and
operating revenues realised by the concessionaire’ (Huang and Chou, 2006, p.379) . The
second is the debt/loan guarantee for reducing risks related to project financing (Zhang,
2005b, Tserng et al., 2014). The guarantee ‘assures lenders that the debt will be fully or
partially repaid by the government if the project fails’ (Zhang, 2005b, p.661).
Several efforts have been made to design guarantees for PPP projects. Models for
identification of minimum revenue/traffic guarantee were developed by Cheah and Liu (2006)
and Brandão and Saraiva (2008). The authors applied the option analysis technique to model
the guarantee based on the assumption that demand risk is the major risk concerned. In
addition, Zhang (2005b) developed a model for debt guarantee which specified that with the
existence of the debt guarantee a project can get a loan at a risk-free rate. These models have
developed methods to evaluate guarantee, which targeted to cover a specific risk. Each of
them has their own merit. However, there is usually more than one critical risk involved in a
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PPP project, which require a bundle of guarantees. As a result, a valuation model
incorporating a bundle of guarantees is needed for a better decision-making process.

2.6 PPP in Toll Road Projects
2.6.1

Overview

Although transportation infrastructure projects have utilised the PPP method since the 1990s,
there has been a sluggish increase in both the number and value of PPP projects in the sector.
In the UK, PPP started with transportation infrastructure projects, with the largest share of its
values focusing on several major schemes, such as the M6 relief road around Birmingham and
the Channel Tunnel link (Parker and Figueira, 2010). In developing countries, an increasing
trend in the number of PPP projects in transportation has been observed (Pessoa, 2010),
especially for expansion of road networks (Queiroz et al., 2013). However, the ability to
attract private partners in the sector is still low. Over the period 1990 to 2006, the number of
investment commitments in PPP transportation projects was the second lowest when
compared with other sectors (energy, telecommunication, water and sewerage) (Levy, 2011).
Attracting private partners to PPP toll road projects is challenging because of the risky nature
and high costs of the investment (Quiggin, 1996). In general, investment in transportation
infrastructure usually requires large amounts of capital and is constrained by uncertain
demand and use of land. The demand for transportation infrastructure depends on ‘competing
modes of transportation, demographic shifts, economic conditions, the cost of the facilities to
end-users, convenience, individual preference, speed and a number of other, often interrelated
factors that make accurate demand forecasting difficult at best’ (Delmon, 2009, p. 477). In
addition, the acquisition of huge areas of land comes at a high cost (projects can include the
cost for the acquisition of land), and long-term investments are prone to political sensitivities.
Nevertheless, holding a strategic role in economic development, many governments prefer toll
road projects for attracting private involvement in the transportation sector. It is undeniable
that investment in highways helps to push up economic development in both developed and
developing countries. For example, it is estimated that in the UK a continued decline in
investment of the UK highway over 20 years would lead to a 3.5% reduction in GDP, an 8%
increase in inflation and a 2.2% increase in unemployment (Nguyen and Loosemore, 2007). In
developing countries, the need for toll road development is extremely urgent to accommodate
the fast pace of economic growth. The high investment demands of toll road projects have
been impossible to fulfil without tapping into private investment resources. In these countries,
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government budgets for this kind of investment have always been much lower; less than half
of the total demand can be met (Parker and Figueira, 2010). During the period 1990–2009,
about 132 developing countries utilised PPP in transportation projects; however only 33
developing countries could put PPP into 606 toll road projects (Queiroz et al., 2013). Finding
a way to tap into more private resources in the toll road sector will require appropriate support
from governments (Quiggin, 1996).
2.6.2

Management of Financial Risk in PPP Toll Road Projects

2.6.2.1 Definitions of Financial Risks
With the aim of assessing the financial aspects of risk in PPP projects, this research will focus
on identifying financial risk in PPP projects. ‘Financial risks’ are defined in several ways, by
Gabriel and Baker (1980), Xenidis and Angelides (2005) and (Chung et al., 2010);
nevertheless, the definitions share common characteristics. The most comprehensive
definition is given by Xenidis and Angelides (2005, p.433), who say that financial risks ‘are
considered as the risks that have a negative impact on the cash flows of the financial plan in a
way that endangers project’s viability or limits profitability’. This research will use this
definition to further examine the risks. Various risks are found in PPP toll road projects
worldwide (Grimsey and Lewis, 2004, Smith, 1999, US-FHWA, 2013), and they can have
either positive or negative impacts on the expected profits (US-FHWA, 2013, Zou et al.,
2008). In addition, they can occur in different ways at different project phases and have
various consequences (US-FHWA, 2013). In this research, the targeted risks are limited to
those that create only negative impacts on the projects. Therefore, the thesis will use the
definition of Xenidis and Angelides (2005).
Theoretically, there are several variables involved with cash flows which are vulnerable to
risks, such as initial outlay, operating cost, financing cost, depreciation, tax and revenue (Petty
et al., 2012). In a PPP toll road project, risks are observed often in the project construction
cost, operation and maintenance cost (OMC), financing cost, tax, depreciation and revenue
(Petty et al., 2012, US-FHWA, 2013). In this thesis, four variables will be examined:
construction cost, financing cost, OMC and revenue. The exclusion of other cost variables is
based on the current policy applied to PPP projects in Vietnam, where taxes and depreciation
are pre-determined and less varied. As current policy applied for the projects in Vietnam,
depreciation method is straight line. Besides, the tax rates are clearly defined for each project
and fixed during whole project life.
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Construction cost
The cost of construction is the major part of initial outlay of a PPP toll road project. Many
factors can cause the construction cost to run over. For example, increases in the cost may
result from changes in the quantity of works, or the quality and price of construction inputs
(US-FHWA, 2013). The acquisition of land and variations in geographic conditions can also
contribute to a huge rise in the construction cost (Delmon, 2009).
Operational and maintenance cost
This cost is associated with the operation period of a project, which can increase due to
changes in the frequency of maintenance (both minor and major) (Fishbein and Babbar,
1996), cost of labour, materials or equipment used for the operation (US-FHWA, 2013) and
the management capability of the concessionaire.
Financing cost
This cost refers to payments by projects that use different sources of capital (Petty et al.,
2012). The cost is affected by decisions on structuring the funding resources and the
availability of capital, as well as its time and amount (Xenidis and Angelides, 2005, Petty et
al., 2012).
Revenue
The revenue from a PPP toll road project is affected mostly by the toll rate and traffic volume
(US-FHWA, 2013, Fishbein and Babbar, 1996). These two factors cause the largest variations
in cash flow models of PPP toll road projects (Huang and Chou, 2006, Smith, 1999).
2.6.2.2 Identification of Financial Risks in PPP Toll Road Projects
For identification of the relevant risks involved in a PPP toll road project, it is possible to
filter out the risk factors using a literature review, survey and interviews. Bing et al. (2005)
pointed out that a subcategory of risks can be drawn from a risk checklist or catalogue, which
can be developed from a review of project management literature. For example, Ke et al.
(2010) used a risk list collected from a desktop literature review for interviews to sort out 13
principal risks which caused the failure of 16 PPP projects in China. Similarly, some
researchers have conducted risk selection for a given purpose via literature review and
interviews, such as Abednego and Ogunlana (2006), Zayed et al. (2008) and Thomas et al.
(2003). A list of risk factors in PPP toll road projects is presented at Appendix 1. It will be
used in this research to filter out the financial risk factors via the survey.
26

2.6.2.3 Identification of Cost Consequence of Financial Risks
Based on the definition of ‘financial risk’ for use in this thesis, the cost consequences of risks
will be measured as the difference between estimated and actual value of cost and revenue
variables, which are vulnerable to financial risks in cash flow models of the projects. In
principle, data on the estimated costs and revenue can be collected from project documents,
such as the financial analysis section in the project feasibility study and other related
documents issued before the financial close. The actual costs and revenue can be collected
from project company documents such as the financial statement and balance sheets.
However, due to the protection of business secrets, it is difficult to obtain some of the above
documents, such as data on actual revenue, operation costs or financing costs, in absolute
numbers. Therefore, as an alternative, this study surveys experts- that is, the people who have
been working on the projects- about their opinions on the estimation of the cost consequences
(US-FHWA, 2013).
2.6.3

Government Supports in PPP Toll Road Projects

2.6.3.1 Funded Products
a) Viability gap funds
VGFs are established by the government to support PPP projects that are not financially
viable (World Bank, 2012). There are many ways governments can grant the funds, which
will be discussed below. The major aim of the funding is to eliminate the viability gap and to
bring the financial viability of a project to a level that is high enough to attract private
investors. The differences in each government’s strategy and ability to provide funding are
behind the different ways of providing the funds.
a(i) Government subsidies to defray development/construction costs (Delmon, 2010, Smith,
1999, Chen and Subprasom, 2007). In this method, the government provides a cash subsidy to
cover part of the construction cost. Besides the aim of increasing the financial viability of the
project to attract private sector investment (Smith, 1999, Fernandes and Viegas, 2005), it also
helps to reduce the total amount of borrowed money for the project and to compensate for the
construction cost when the revenue collected from real tolls is not sufficient (Fernandes and
Viegas, 2005, Aziz, 2007).
a(ii) Annual fixed subsidy. In this method, the government provides an annual subsidy to
reduce the project’s financial load during the operation period, which can increase the
financial viability of the project to attract private sector investment where the project revenue
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is not enough to compensate for the project’s cost. For example, the Canadian government
provided an annual subsidy of CAD41 million for assurance of the financial viability of the
Northumberland Strait Crossing Bridge project (Smith, 1999).
b) Government grants right to concessionaire to collect income from existing utilities
(Fishbein and Babbar, 1996, Smith, 1999).
This kind of support aims to provide the concessionaire with a ready cash flow during the
construction period, to smooth their cash flow and reduce the overall financial support in
terms of cash provided by the authorities (Smith, 1999, Walker and Smith, 1995).
c) Provision of land
This occurs when the government/public sector is responsible for conducting land acquisition
and compensation, free of charge to the private partner (Fishbein and Babbar, 1996, Smith,
1999). For example, the costs of land acquisition and compensation in some countries were
borne mostly by the governments, such as in Hong Kong (Tate’s Cairn Tunnel), Canada (Sea
to Sky Highway), Australia (Melbourne City Link road) and Malaysia (North–South
Expressway).
d) Tax incentive
The government can provide special tax treatment for the concessionaires, to enhance the
project’s cash flows. Special tax treatment might include measures such as tax holidays, or
exemptions from income taxes or stamp duties (Smith, 1999, Delmon, 2010). For instance, the
Chinese government granted many special tax treatments to private investors, such as an
exemption from income tax for five years and a further 50% reduction for another five years
for roads projects in the Pudong area of Shanghai, and the establishment of the Hainan Special
Economic zones, with an investment period of at least 15 years (Smith, 1999).
e) Annual flexible subsidy
The government can provide an annual subsidy to the project, based on achievement of the
investment objectives, measured by specified criteria (Aziz, 2007, Fernandes and Viegas,
2005). The criterion might include service availability, service quality, safety improvement,
user satisfaction et cetera. The purpose of this kind of support is to increase the financial
viability of the project to attract private sector investment where the project revenue is not
enough to compensate for the project’s cost (Smith, 1999), and to direct the project toward
meeting the government’s objectives (Aziz, 2007). This kind of support has been popular in
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some toll road projects in Canada. For example, for the Golden Ears Bridge project the
government made a payment in cash to cover the total project costs during the operating
period, and for the Sieera Yoyo Desan road the government granted a payment in cash during
the operation period (Aziz, 2007).
f) Shadow tolls
This form of support is applied when the collection of toll revenue is limited or not permitted.
Instead, the government makes an annual payment based on pre-determined toll rates and the
actual number of vehicles that drive on the road (Fernandes and Viegas, 2005), or based on
the number of vehicles per road kilometre. Several traffic volume bands and their
corresponding toll rates will be established to ensure the payments are reasonable to both
public and private partners (Aziz, 2007). The aim of this kind of support is to increase the
financial viability of the project when toll collection is not applicable, and to achieve the
objectives of the government in its development of toll road systems (Fernandes and Viegas,
2005). It also can provide incentives to the concessionaire by improving the project
performance and increasing demand for the project. This kind of support has been popular in
the UK, Portugal and Canada (Aziz, 2007).
g) Concessional loans
g(i) Soft loan. In this form of support, the government provides a loan to the project’s winning
bidder, with low, free or fixed interest rates (Hemming, 2006, Delmon, 2010) to reduce the
pressure and risk that comes with financing the loan, and to help increase the financial
viability of the project (Smith, 1999). For instance, the Australian government lent the
developer of the Sydney Harbour Tunnel AUD223 million interest free, maturing over 30
years (Roads and Traffic Authority of NSW, 2007). The practice is also common in Malaysia,
where the government provides interest-free loans to many developers of toll highway
projects. The Malaysian government also granted long-term loans with a fixed interest rate of
8% for some toll highway projects (Alfan, 2010).
g(ii) Standby loan. In the event of a reduction in the actual traffic volume or revenue, or
unexpected movements of exchange rates, the government can provide a standby loan to
ensure the project meets its debt service obligation, as seen in Malaysia (in the North–South
Expressway project) (Fishbein and Babbar, 1996, Hemming, 2006, Schaufelberger and
Wipadapisut, 2003).
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g(iii) Subordinated loan. Governments can provide a subordinated loan to the project
developer and be repaid if the project is a success. The subordinated loan is the debt that,
when it comes to payment, has lower priority than the senior debt but a higher priority than
equity. Therefore, the debt is important to fill in the gap in project financing when the project
is not able to attract enough senior debt (Fishbein and Babbar, 1996).
2.6.3.2 Contingent Products
a) Guarantee of revenue
The government can provide compensation to the concessionaire in the event of market
changes or lower demand—that is, if there is a shortfall in the expected revenue or the
revenue is not enough to compensate for the project costs (Delmon, 2010, Hemming, 2006).
For instance, the Australian government granted the Sydney Harbour Tunnel project an
ensured revenue stream (ERS) payment to meet the financial obligations arising from the
operation, maintenance and funding of the tunnel. The ERS is the difference between the
projected toll revenue and the actual revenue from the tolls collected (Roads and Traffic
Authority of NSW, 2007).
b) Minimum traffic guarantee
This occurs when the government provides compensation in the event that the demand risk is
realised, that is, when the actual traffic falls below the guaranteed or minimum level. This
type of compensation differs between projects. It can be an extension of the concession
period, as with the Mexico City–Toluca toll road, or it can be in the form of cash
compensation, as with the Buga–Tulua project in Colombia. It can also take the form of a
government standby loan to assist the project to service debt, as seen in the North–South
Expressway in Malaysia (Fishbein and Babbar, 1996).
c) Guarantee of return on capital/rate of return
In this model, the government provides a guarantee on a minimum rate of return to ensure the
profitability of the project (Smith, 1999). This support was granted in some railway projects,
such as for the French railways, for which the government guaranteed a return of 5.75% after
the economic crisis in 1882 (Irwin, 2007).
d) Debt guarantee
The government can provide a commitment to make payments to creditors when the project
company defaults on or cannot service the debt (Lai and Soumare, 2009, Fishbein and Babbar,
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1996). The guarantee can provide a commitment to make a full payment or just make up for a
deficiency in the cash flow as occurred in China and Malaysia (Fishbein and Babbar, 1996).
e) Equity guarantee
In this form of government support, the government provides a commitment to buy out the
project’s shares in the event that the project does not provide the minimum expected returns
on equity. The guarantee has been applied in transportation projects such as the construction
of the bridge over San Juan Lagoon in Puerto Rico (Fishbein and Babbar, 1996).
f) Currency risk guarantee
Here, the government provides a guarantee on the convertibility of the currency and/or the
variability of the exchange rate. This kind of guarantee is important for toll road projects
using foreign capital funds, because it ensures that the project’s revenue can be converted to
the projected value so that it can pay its costs (Fishbein and Babbar, 1996, Delmon, 2010).
There are different ways of assisting the project developer to mitigate the currency risk. For
example, the Malaysian government provides a standby loan for projects facing unexpected
movements in the exchange rate; in Mexico, reverses for the major foreign currency debt
service can be used for dealing with exchange rate fluctuations and when foreign currency
cannot be converted (Fishbein and Babbar, 1996).
g) Guarantee of ‘no second facility’
In this case, the government guarantees that ‘no competing facilities will be allowed to
operate for some fixed period of time’ (Smith, 1999, p.98). The support is targeted at
protecting the concessionaire from market risk, where the revenue can be dropped
considerably due to competition from alternative facilities, as evidenced in the Shenzhen–
Guangzhou expressway in China and the Channel Tunnel between Britain and France (Smith,
1999).
h) Toll adjustment
In this form of support, the government provides the concessionaire with a right to adjust the
toll when there are changes in the economy and market conditions. Toll adjustment can be
indexed to inflation, based on a targeted rate of return (Smith, 1999), targeted net revenue
(Schaufelberger and Wipadapisut, 2003) or the exchange rate (Ye and Tiong, 2000). In some
projects, toll adjustments must be approved by the government prior to being implemented,
such as in the Malaysian North–South Expressway project (Schaufelberger and Wipadapisut,
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2003). Others have been adjusted based on a pre-determined formula specified in the
concession agreement, such as the Western Harbour Crossing in Hong Kong, State Route 125
in the United States (US), the Second Stage Expressway System in Thailand and the Bangkok
Mass Transit System in Thailand.
i) Concession extension and revenue enhancement
In the event that the project’s revenue is lower than the minimum level, the government can
provide the project with an extension of the concession period so that the project can collect
enough revenue, as occurred for the Mexico City–Toluca toll road project (Fishbein and
Babbar, 1996).
j) Grant property development right
In this form of support, the government grants the concessionaire a right to develop property
along the new roads in order to enhance the project’s revenue scheme. For example, in China
the government gave the right to develop real estate to the concessionaires of transportation
projects, such as for the 100-kilometre Shenzhen–Guangzhou ‘super highway’ in Southern
China. The support has been an important part of the project, increase its financial feasibility
(Smith, 1999). This method is also popular in some other countries, such as in the UK (for the
Dartford Bridge), Malaysia (Malaysian North–South Highway) (Smith, 1999) and Thailand
(Second Stage Expressway System) (Lam, 1999).
k) Guarantee of remittance of profits to homeland
The government can grant the foreign investors a right to remit the eligible profits to an
assigned account in their home country, in the form of a letter of guarantee (Ye and Tiong,
2000).
l) Guarantee of termination/cancellation
The government can provide an agreement to provide compensation to private investors in the
event of the termination or cancellation of the concession agreement (Fishbein and Babbar,
1996).
m) Guarantee of political risk
This occurs when the government provides a guarantee to compensate private investors in the
event of any government actions that prevent or reduce the creation of a project’s earnings.
The actions can be:
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… terminating the concession or imposing taxes or regulations on the project that severely
damage its value to investors; not allowing the private partner to charge and collect tolls as
specified under the concession agreement; preventing investors from transferring earnings
out of the country; or not allowing for contract disputes to be settled fairly under neutral
jurisdiction (Fishbein and Babbar, 1996, p.13).
2.6.3.3 Project Development Funds
a) Land acquisition and compensation
Here, the government, or the public sector, is responsible for conducting land acquisition and
compensation. However, the costs related to land acquisition and compensation can be partly
borne by the government or public sector (Fishbein and Babbar, 1996, Smith, 1999). For
example, the costs were borne by the private partner in Hungary (for the M1/M15 Motorway
and M5 tolled motorway projects) and Chile (for the South Access to Concepcion project).
b) Assistance with planning and development control
This model occurs when the government conducts the initial planning and preliminary design,
and collects initial data such as traffic flow projections, geotechnical data or environmental
information to present a clear picture of the project. It can help to provide better information;
hence, it can reduce the bidder’s risk and initial bidding costs (Smith, 1999).

2.7 Context of Vietnam
2.7.1

Privatisation of Public Infrastructure

Privatisation of infrastructure commenced in Vietnam in the early 1990s. The first policies
had been incorporated in the Foreign Investment Law, stimulating the development of BOT
projects in 1994. In 1998, two more types of PPP projects, BTO and BT, were introduced. The
newest policy on PPP has been in force since 2010. It defines PPP as ‘a public and private
cooperation on investment of a public infrastructure or provision of public service based on
concessionaire contract’ (Vietnamese Government, 2010, p.3). So far, about 300 projects have
been approved to proceed with BOT, BT and BTO models in the power sector, for toll roads,
for construction of hospitals, for freshwater supplies et cetera. However, the number of
successful projects has been small. Meanwhile, many projects are delayed, postponed or
cancelled, for many reasons, some of which come from improper risk assessment and
management. Also, the granting of government support without careful evaluation has
resulted in private investors having low levels of motivation to manage the projects well.
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2.7.2

Privatisation of Toll Road Projects

Transportation infrastructure development has been identified as a key contributor to
economic development in Vietnam, especially to reduce poverty (World Bank, 1999). The
World Bank points out that, on average, 1% of provincial GDP invested in transport
infrastructure could help to decrease poverty by 0.5–1% per annum. This has been
demonstrated: USD50 million invested in the 15 poorest provinces helped to reduce their
poverty by 6–7% (World Bank, 2006). It is understandable that the Vietnamese government
has emphasised constructing a national toll road system as a strategic motivation for economic
development in the national development plan. It also aims to solve the problems of rapid
economic growth, such as congestion, traffic safety and increasing commuter demand (World
Bank, 2006).
In 2008, the government approved the master plan for developing a national toll road system
toward 2020, with an orientation post 2020 (Vu, 2010), which raises a challenge for the
government’s budget and management. To achieve the plan’s goals, approximately
VND766,220 billion (USD47.9 billion) will be needed for the construction of 5,753
kilometres. However, during the period 2005–2010, the government’s total spending on new
investment increased annually to just around VND30,000 billion. Meanwhile, the
government’s total spending on new investment in the transportation and storage sector rose
around VND4,800 billion per annum. Therefore, VND766,220 billion for toll road
construction in the period 2008–2020, with an orientation post 2020, represents a significantly
high demand.
In addition, increasing public investment in the projects is very difficult. In fact, the transport
sector already constitutes the highest portion (18%) of total annual government investment, in
comparison with 18 other industries. This proportion was stable during the period;
nevertheless, the growth rate of government investment in the sector has so far decreased. It
also shows that it would be very difficult to create a sharp increase in government investment
in the sector. In other words, a high increase in the demand for investment capital for toll road
projects puts the budget under much higher pressure.
Further, inefficiency and public funding constraints residing in the relevant sectors have raised
concerns and been projected as major impediments to the plan’s success. Therefore, in 2010,
PPP was officially introduced in an effort to achieve the plan’s objectives and overcome an
expected public funding shortfall for the development of toll roads (Vietnamese Government
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2010). However, it has raised a major concern about how the government can support the
projects. As an attempt to assist the government finding the answer to the question how the
government can provide support to, and regulate the financing of, PPP projects, this research
will aim to explore government support measures and develop an applicable model for the
identification of appropriate forms of government support.

2.8 Research Gaps
In pursuing a comprehensive understanding of how government support can help make PPP
projects successful by taking account of proper risk allocation, the author has conducted an
extensive literature review on risk management and government support programs in PPP
projects. There are some gaps in the literature that the researcher has identified and aims to fill
in.
2.8.1

Gap 1: Understanding Risk Management in PPP Projects in Developing

Countries
The role of PPP in infrastructure development in developing countries is increasingly
important due to the advantages it offers in terms of reducing stress on government budgets
and allowing the transfer of risk. Before 2007, about 140 developing countries pursued PPP,
with the total value of PPP projects reaching USD1,256 billion (Parker and Figueira, 2010).
However, understanding of risk management in these countries remains limited. Just a few
studies have been conducted in the context of Indonesia (Abednego and Ogunlana, 2006), the
Philippines (Hanaoka and Palapus, 2012), India (Thomas et al., 2003), Hong Kong (Lo, 2004)
and China (Ke et al., 2012, Sachs et al., 2007). Risks need to be assessed based on specific
economic, social and legal conditions (Ke et al., 2012, Nguyen and Loosemore, 2007). By
conducting research on risk management in the context of developing countries, this research
aims to eliminate that gap.
2.8.2

Gap 2: Understanding of Feasible Support Measures for Elimination of the

Viability Gap and Mitigation of Risks in Developing Countries
Several studies have looked at government support from different perspectives. Aziz (2007)
discussed how support should be designed to guide the projects’ outcomes to meet the
government’s objectives. Other authors tried to evaluate the effects of government support on
some financial indicators (e.g., net present value, internal rate of return, concession period) of
projects, such as Cheah and Liu (2006), Ye and Tiong (2000) and Wibowo (2006). Recent
research examined the contingent liabilities of governments when granting support in order to
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mitigate specific risks, such as studies by Irwin (2007) and Wibowo et al. (2012). However,
no research has highlighted the feasible types of support programs for the mitigation of risks
in these kinds of projects. Although different combinations of government support have been
applied to different projects, their outcomes are ambitious due to the vague understanding of
them. By conducting research on understanding the feasible types of support for mitigating
risks in developing countries, this research aims to narrow the gap.
2.8.3

Gap 3: Decision Model for Granting Government Support Programs

Several evaluation models for the identification of appropriate government support programs
have been developed in the literature, focusing mostly on mitigation of risks in the areas of
demand and financing. For instance, models for the calculation of a government guarantee of
a project receiving a minimum level of revenue or traffic have been developed by Cheah and
Liu (2006), Brandão and Saraiva (2008) and Huang and Chou (2006), and models for the
calculation of values of debt/loan guarantees have been developed by Tserng et al. (2014) and
(Zhang, 2005b). However, their models do not determine whether a guarantee is affordable
and beneficial to a government. In other words, whether it is affordable for the government to
provide the support. Using financial modelling techniques, this research aims to extend the
current evaluation models so that the model it develops can provide better information for
governments to make decisions on providing support for PPP projects.

2.9 Chapter Summary
This chapter has comprehensively reviewed the literature on PPP, risk management and
government support for PPP projects. It has revealed three main research gaps in the
literature: (1) limited understanding of risk management in PPP projects in developing
countries, (2) not enough understanding of feasible types of support for mitigation of risks in
these countries and (3) the lack of a comprehensive decision-making model for granting
government support. The identified gaps will guide the researcher’s exploration process and
the study’s outcomes. The next chapter will discuss the analytical framework which justified
the theoretical background and the model developed for use in this thesis.
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CHAPTER 3 : ANALYTICAL FRAMEWORK

3.1 Introduction
This chapter presents the analytical framework of the study. It provides the theoretical
background, the conceptual model for identification and evaluation of government support
programs, and the tools applied for analysis of the data. Section 3.2, Theoretical background,
discusses cash flow model analysis, real option theory, cost-benefit analysis (CBA), and their
application in the research. Section 3.3, develops a conceptual model for identification and
evaluation of government support, presents the rationale for, and design of, the model, with a
four-step procedure for identification of the most efficient support program. Section 3.4
discusses the application of the cash flow-at-risk (CAR) method and simulation for estimation
of the maximum support value, which serves as a limit for the value of government support.

3.2 Theoretical Background
3.2.1

Cash Flow Model Analysis

3.2.1.1 Concepts
The application of cash flow model analysis is popularly applied in making investment
decisions in both the public and private sectors, because it provides information on the
financial worth of an investment proposal. Major variables of the model are the initial outlay
(IO), the expected annual cash flows at time t (

), the cost of capital (R) and the project’s

expected life (Petty et al., 2012). In PPP toll road projects, IO is dominated by the
construction cost (Delmon, 2009).

is the difference between the revenue and the

operation and maintenance cost occurring in the operation period. R is a weighted average
cost of capital (WACC), which is the average cost of all the sources of finance used in a
project. One popular financial evaluation criterion used to make a decision on whether a
project is worth proceeding with is the net present value (NPV) (Petty et al., 2012), defined by
the formula:
=−

+

(1 +

)

Where: t = an index of time; and n = the project life shown as the number of years.
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In principle, the project is worth proceeding with if NPV≥0. Otherwise, from the perspective
of a private investor, the project should not proceed without VGF, as it is financially unviable.
Although NPV is not the only criterion applied to the evaluation of an investment opportunity,
it is popularly applied in many countries. For example, NPV has been a primary evaluation
criterion in many projects in Canada (Bennouna et al., 2010), companies in some developing
countries such as Qatar (Alhamoud and Ibrahim (1997) in Eljelly and Abuidris, 2001) and in
India (Singh et al., 2012). It was also observed that the application of NPV is increasing over
time in some countries, such as the UK (Pike, 1996) and the US (Ryan and Ryan, 2002).
Some other criteria, such as profitability index (PI) and internal rate of return (IRR), are also
popular; however, their application is limited to small and less complicated cash flow models
(Ryan and Ryan, 2002).
The NPV outweighs the other criteria in terms of applicability to large projects (Singh et al.,
2012). It was found to be popular in the financial evaluation of many large projects (Gerrans
and Chandra (1997) in Eljelly and Abuidris, 2001) as well as in large firms (Graham and
Harvey, 2001). Although IRR has also been used often (Graham and Harvey, 2001, Singh et
al., 2012), it is applied less often in large and complicated cash flow projects (Bennouna et al.,
2010). The major reason for this is that IRR usually comes up with more than one solution
when the project cash flow is irregular, which may mislead the decision-making process
(Brigham and Ehrhardt (2002) in Bennouna et al., 2010). As PPP toll road projects have large
investment characteristics with complicated cash flow patterns (Quiggin, 1996, Irwin et al.,
1997), NPV has been chosen for data analysis in this study.
3.2.1.2 Application of Cash Flow Model Analysis for Identification of Viability Gap
Once it is recognised that a project is financially unviable but economically feasible, there is a
need for identification of a viability gap (VG), which when covered will bring NPV to at least
0 so that, from the point of view of a private investor, the project is feasible for investment.
The VG varies according to the kind of support being given. The reason for this is that each
type of support has an impact on a given variable in a cash flow model, which then influences
the value of NPV differently. For example, if the support is targeted at reducing an investment
outlay, it increases the NPV by almost the same value as the amount of funding given in
support. However, if the support is targeted at increasing the annual cash flow (ACFt), the
increase in the value of NPV may be less than its actual amount, due to the impact of the
discount factor.
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3.2.1.3 Application of Cash Flow Model Analysis for Measuring Government’s Exposure to
Public Risk
a) Concept of public risk
Even when a government has provided VGF, the project may still be unattractive to private
investors due to the uncertainty of the cash flow, caused by public risk, which private
investors cannot manage. A government should assume public risks, as they are in the best
position to manage them (Irwin, 2007, Nguyen and Loosemore, 2007). Accordingly, the
government can grant a guarantee to provide compensation to private investors if public risk
realisation causes damage. In other words, the guarantee increases the certainty of the cash
flow, hence the expected profit, in an investment opportunity (Brandão and Saraiva, 2008).
The concept of public risk refers to the risks a government assumes, such as changes to
inflation or the exchange rate. In other words, the government has to solely or partly bear the
cost consequences if one of those risks is realised. As the aim of the model is to identify the
appropriate level of total government support, including the guarantee for assuming the public
risk, it is important to incorporate the risk into the cash flow model on financial feasibility.
Proper identification of the risk and negotiation around bearing a portion of that risk is a
prerequisite for the calculation of the value of a government guarantee (Irwin et al., 1997).
b) Measuring government’s exposure to public risks
Government exposure to public risk is measured by calculating the difference between the
estimated NPV and the NPV adjusted to the impact of public risk. Several approaches can be
applied to estimate the impacts of public risk on a cash flow model. For example, the capital
budgeting theory may use (1) the risk-adjusted discount rate or (2) a certainty equivalent
coefficient to eliminate the impacts of risks and identify the ‘certain’ cash flow that a project
can generate (Petty et al., 2012, Cheah and Liu, 2006). Of the two methods, the common
practice for identification of the risk-adjusted discount rate is quite arbitrary and has low
precision (Robichek and Myers, 1966). The certainty equivalent coefficient method departs
from the idea of estimating two different cash flows, that is, the certain cash flow and the
risky cash flow, for the same period. Accordingly, the risk impacts can be measured via the
difference between the certain cash flow and the risky cash flow (Petty et al., 2012, Cheah and
Liu, 2006).
This research uses the certainty equivalent approach by measuring the certain and uncertain
cash flows of the impacts of public risk in PPP toll road projects. Accordingly, we can
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measure the loss associated with the public risk, which is the difference between the cash flow
impacted by public risk and the certain cash flow. From there, we can start to calculate to
what extent the government needs to guarantee the risks allocated to the public sector.
3.2.2

Real Option Theory

3.2.2.1 Definition
Real option theory departs from option theory for evaluating the value of a financial
instrument. Option pricing theory, developed by Black and Scholes (1973) and Merton (1973
in Ho and Liu, 2002),
… assumes that stock price follows a geometric Brownian motion process:
=

+

Where S is the stock price,

is the instantaneous rate of return,

is the instantaneous

variance of the rate of return2, and dz is the random incremental to a standard Wiener
process. It can be proved that the geometric Brownian motion process is distributed as
a lognormal distribution, which is appropriate for modelling the price of limited
liability security, such as common stock (Luenberger, 1998 in Ho and Liu 2002,
p.148).
Over time, option theory has been developed to evaluate ‘real’ assets, named ‘real option
theory’ (Cheah and Liu, 2006). A real option is conceptualised as an agreement between an
option buyer (called an ‘option holder’) and an option seller (‘option writer’) that gives the
holder a right, but not an obligation, to buy or sell a pre-defined asset or a financial instrument
at a given price (‘exercised price’) at or before a given date (‘maturity date of the option’).
The option giving the holder a right to sell an asset is called the ‘put option’; meanwhile, the
option giving the holder a right to buy an asset is called the ‘call option’. The option is mostly
exercised when the underlying value of the asset is higher (lower) than the exercised price in
the case of the call (put) option (Pellegrino et al., 2013, Petty et al., 2012).
The differences between the dates for exercising an option have caused the options to be
classified into two major types: American and European. The American option gives the
holder a right to exercise the option at any time up to the maturity date (Longstaff et al.,

2

σ is the standard deviation, which is √

.
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2001). However, the European option gives the holder a right to exercise the option only on
the maturity date (Datar and Mathews, 2004).
3.2.2.2 Application of Real Option Theory on Analysing Government Guarantee
Real option analysis has mostly been used for modelling in government guarantees such as the
minimum revenue/traffic guarantee (Cheah and Liu, 2006, Brandão and Saraiva, 2008, Huang
and Chou, 2006), government debt guarantee (Ho and Liu, 2002), or a bundle of guarantees,
like the minimum traffic guarantee and the shadow toll (Charoenpornpattana et al., 2002).
Wibowo et al. (2012) also modelled some other types of guarantees which were presented in
the form of options such as a guarantee for the cost of land acquisition, delays in toll
adjustment and nationalisation.
In most cases, the European-style option has been applied for modelling government
guarantees, because the termination time associated with the option is pre-defined (Huang and
Chou, 2006). However, an American-style option can be applied, as many guarantee programs
allow the compensation to be made before the termination time of the project (Ho and Liu,
2002, Cheah and Liu, 2006). Moreover, both call and put options can be used in the context of
government guarantee. Looking at the guarantee from an investor’s point of view, the
financial viability of a project after a guarantee is given can be calculated via the payoff
formula of a stock call option (Ho and Liu, 2002):
(

, !) = #$% [0,

− (]

Where: F = the option value, which is equivalent to a government compensation value in a
given guarantee;

= the stock price at time T, which is equivalent to the actual value of the

guaranteed variable (e.g., actual revenue/traffic); and X = the exercise price, which also
represents the guaranteed level of the variable (e.g., minimum guaranteed revenue/traffic).
However, Cheah and Liu (2006) modelled the compensation, from the government’s
perspective, as a put option, with the payoff formula as follows:
(

, !) = #$% [0, ( −

]

Accordingly, the government has to make a payment to the concessionaire if the actual value
of the guaranteed value is lower than the exercise price. For example, in the case of the
minimum traffic guarantee, X can be a projected (or guaranteed) traffic volume and ST the
actual traffic volume. Once the actual traffic volume is lower than the projected (or
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guaranteed) traffic volume, the private investor is entitled to claim the payoff, which is the
value of (X–ST).
When the actual value exceeds a pre-determined amount, the government has a right to call
for repayment of the excessive income. A formula for the payoff of a call option has been
used to model the repayment, as follows:
(

, !) = #$% [0,

− (]

This research examines the issue through a government’s lens; hence, it applies the modelling
method developed by Cheah and Liu (2006) for calculation of a government’s compensation
and repayment, as costs and benefits, in a specific government guarantee program.
3.2.3

Cost-Benefit Analysis

3.2.3.1 Definition
CBA concerns whether a government project can contribute toward positive impacts on the
welfare of a society. Its use is popular in government-funded projects and policies. It is also
highly recommended for assessment of any private financing projects applying for
government support (Perkins, 1994). In fact, CBA is an extension of financial assessment,
which considers broader and more complex objectives than financial appraisal. If firm value
maximisation is the main aim of financial appraisal, CBA adds more macro objectives into the
analysis, such as an increase in employment, GDP per capita, effects on the debt capacity of
the government et cetera. In the existence of government support or subsidies, a correction to
any market distortion will be applied in the analysis.
3.2.3.2 Application of CBA for Selection of Government Support Programs
Each government support measure has its economic costs and benefits which require proper
assessment. The support measures can be treated as projects which can deliver economic
benefits. For example, they can add value, such as more jobs being created due to the project
being implemented, which might not occur without the project going ahead. In turn, the
project may not be carried out without the existence of a government support program; thus,
the benefit can be counted as the economic benefit of the government support. However, there
are costs associated with providing a support program, which also need to be considered by
the government. For example, besides the direct funding provided to support the projects, or
the guarantees, the government also needs to consider other macro costs, such as the state debt

42

limit or foreign exchange control. In principle, a support program will be acceptable if the
aggregate benefits equal or outweigh the aggregate cost.

3.3 Developing a Conceptual Model for Identification and Evaluation of
Government Support
3.3.1

Rationale of the Model

Identification and evaluation of a government support program for an investment project is an
important factor in the feasibility study. According to HM Treasury and Partnerships Victoria
(2003b and 2001a in Jang, 2010), there are three main steps in the feasibility study stage: (1)
identification of public service needs, (2) consideration of the PPP option versus traditional
public procurement and (3) development of the PPP business case.
The identification and evaluation of a government support program for a PPP project is
conducted in the third step of the feasibility study stage, which follows an aggressive risk
assessment, allocation and CBA to test the net benefits of the support proposals (Irwin et al.,
1997). In this stage, it is necessary to propose several potential support programs for
evaluation so that the most efficient one can be filtered out. For example, some support
programs can be considered and compared, such as construction cost reduction support,
annual subsidy or fixed revenue subsidy. As each support measure can be targeted at different
variables in the cash flow model, they will have different impacts on the financial viability of
the project (Wibowo et al., 2012, Irwin, 2007).
3.3.2

Design of the Model

In light of the literature review, this research proposes a framework for identification and
evaluation of forms of government support in Vietnam to find the most appropriate support
program for a given PPP project. Once the potential support measures are selected and their
corresponding targeted variables identified, there are four steps in the identification and
evaluation, as presented in Figure 3-2 below. Accordingly, for each potential support
program, the evaluation process will go through the first three steps: (1) VGF identification,
(2) total guarantee value (TGV) identification and (3) estimation of maximum support value.
The last step compares all the potential support measures to sort out which it would be most
efficient to apply.
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3.3.2.1 Step 1: VGF Identification (for Financially Unviable Projects Only)
For a project to be able to attract private investors, it must be financially viable. If the project
is not financially viable, it is necessary to identify the viability gap. The viability gap is
defined as the amount that is necessary to make the project’s NPV equal to or higher than 0,
which would make the project financially viable (Department of Finance, 2012, India
Government, 2008). Once the targeted variable for each support program is identified, the
VGF can be identified via the process illustrated in the Figure 3-1.
Figure 3-1: Model for identification of VGF

Start
Support value i
i=i+1
where: support valuei+1> support value i

New value of the targeted variable i= the estimated
value in base case model –/+ support value i

No
Re-calculate the NPV with new value
of the targeted variable i

NPV=0(*)
Yes
VGF = Support value

End

(*) This is the limit of the project return. The NPV should be set to a value that is equal to a negotiated
level of return agreed by both private and public partners. It can be higher than 0. However, under this
study, it is set as equal to 0 as the minimum acceptable value for the project being financially feasible.

3.3.2.2 Step 2: Total Guarantee Value (TGV) Identification
In order to calculate a TGV, it is necessary to identify relevant public risks, their cost
consequences and the portions to be shared by the government.
Risk identification
The study considers that factors causing cost overruns are risks, which also reduces the
required NPV to be lower than the required amount. The next step is to identify risks relevant
to the concerned toll road project. The risks can be sorted out from a list of relevant risks
identified from different sources of information, such as a literature review, expert meetings, a
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handbook on risk management in PPP toll road projects, government websites and other
online resources. With the aim of providing a relevant list of risks in PPP toll road projects in
Vietnam, this research will refer to the list of risk factors in PPP toll road projects worldwide
presented in Appendix 1. Moreover, the risk factors will also be categorised based on their
impacts on uncertainty variables in a cash flow model, that is, construction cost, OMC,
financing cost and revenue, which then can be incorporated into the cash flow model to
calculate the value of government supports.
a) Risks causing construction cost overrun. Construction cost is the major component of the
investment amount need for a toll road project, and it is significantly vulnerable to risks
(Delmon, 2009). In PPP toll road projects, construction cost overruns are a large concern
because they can contribute considerably to total cost overruns (Smith, 1999). Many critical
risks are involved with the construction period, when it is necessary to aggressively manage
the risks to minimise construction cost overruns (Fishbein and Babbar, 1996) such as land
unavailability (Checherita and Gifford, 2007), unforeseen geological and weather conditions
(Bain, 2009), scope changes (US-FHWA, 2013), unavailability of materials and labour
(Checherita and Gifford, 2007), approval delays in the construction period (Zayed et al.,
2008), completion risk (Chung et al., 2010), technical risk due to faults in the specifications in
the bidding documents (Medda, 2007), or defective design (Abednego and Ogunlana, 2006).
An increase in the construction cost can significantly reduce the value of a project at a given
required rate of return to private investors. Therefore, it is important to explore the cost
consequences of identified risks so that mitigation programs can be developed efficiently.
b) Risks causing reduction in operating revenue. Operating revenue is the cash inflow of the
annual cash flows (Petty et al., 2012, Huang and Chou, 2006). In toll road projects, the
operating revenue is mostly collected from toll collection. The revenue is vulnerable to
changes in traffic volume (Huang and Chou, 2006, Khan, 2013), regulations on the toll rate
(US-FHWA, 2013), performance availability (Aziz, 2007), general market conditions
(Checherita and Gifford, 2007) and competition from other facilities or routes (Chung et al.,
2010). Other factors can also affect the revenue, such as approval delays in the operation
period (Khan, 2013), public objections (Zou et al., 2008) and force majeure (Abednego and
Ogunlana, 2006). Negative impacts caused by these occurrences would result in reductions in
operating revenue, which would lower the NPV of a project at the given required rate of
return (Petty et al., 2012, Khan, 2013, US-FHWA, 2013).
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c) Risks causing OMC overrun. OMC is the cash outflow of the annual cash flow (Petty et al.,
2012). Although this cost is not considerably large in PPP toll road projects (Delmon, 2009),
an increase in the cost does bring a reduction to the NPV of the projects (Fishbein and Babbar,
1996). The cost increase can be caused by a request from the government for a change to an
output specification (Chung et al., 2010, Aziz, 2007), the cost of major maintenance being
higher than planned (Khan, 2013), tort liability (Fishbein and Babbar, 1996) or a change in
policy that affects the project’s OMC (Chung et al., 2010).
d) Risks causing financing cost overrun. Financing the cost of an investment project is
measured by the WACC, which is used as a required discount rate of return in the NPV
model. There are many factors that would raise the WACC, such as exchange rate risk (USFHWA, 2013), inconvertibility risk and unavailability of foreign exchange (Zayed et al.,
2008), inflation risk and interest risk (Khan, 2013), financial unavailability (Bain, 2009) and
inability to service a debt or failure to raise the necessary equity in time (Thomas et al.,
2003). As a result, an increase in the WACC will decrease a project’s value, which makes the
project less attractive to private investors at their required rate of return (Petty et al., 2012).
Identification of preferred risk allocation
It is important to achieve a preferred risk allocation, as it ensures the least cost to both parties.
Risk management costs are charged at the lowest premium by those who are capable to
manage them. Preferred risk allocation can minimise the cost of risk management, because it
is based on an agreement between the parties involved (Nguyen and Loosemore, 2007, Chung
et al., 2010).
A possible way of formulating a risk allocation is to use a catalogue of PPP projects and a
survey, or interviews with experts in the sector, to figure out which risks are best allocated to
the government or will require a contribution from the government (Thomas et al., 2003,
Bing et al., 2005). However, the parties should negotiate to revise allocations to fit the specific
situation of each project, as recommended by Nguyen and Loosemore (2007).
Sorting out public risks
‘Public risks’ refers to those that ‘the government has to assume’ (Irwin et al., 1997, p.3)). In
this research, public risks include both those allocated solely to governments and those shared
by the governments. It is argued that the government needs to carefully negotiate on public
risk so that the support it offers remains attractive but does not also attract opportunistic
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behaviour by private partners (Irwin et al., 1997). Public risks can be found in the preferred
risk allocation after the negotiation on risk allocation is completed.
Measurement cost consequences of risks
Measurement of the impacts of public risks provides quantitative data so that a government
can determine the appropriate level of government support. The outcome of the measurement
is the cost consequence of a risk, which then helps the government to clarify whether they are
financially capable of taking on the risks (Irwin et al., 1997). The cost consequences of risks
are cost overruns, which result from different phases of a project’s life cycle (US-FHWA,
2013).
Theoretically, cost overruns can be observed as increases in the costs of project construction,
OMC or financing cost, or as a reduction in revenue (US-FHWA, 2013, Smith, 1999). These
cost components are also uncertainty variables in a cash flow model of a toll road project.
Accordingly, four sub-models for measurement of cost consequences will be developed: (1)
construction cost overrun, (2) OMC overrun, (3) financing cost overrun and (4) revenue
shortfall. The guaranteed values for these uncertainty variables are the values identified based
on the financial model, with the VGF calculated in step 1 of the model (as illustrated in Figure
3-1).
The amount of government support is aimed at compensating, fully or partly, for cost
overruns, depending on the preferred allocation identified above. Therefore, risk allocation
coefficients are added to the model so that the extent of government support or guarantee can
be calculated, which covers only the part of the risk consequences that are allocated to the
public sector. The four sub-models mentioned above, for the calculation of government
support, are defined as follows:
Sub-model 1: Measurement of government support amount for guarantee of
construction cost (GVcc)
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Where: CCg,i = guaranteed amount of partial construction cost related to risk i, which is the
value of the cost identified in the financial feasibility model (i.e., after adding VGF, if
necessary); CCi = actual cost related to the risk i; δi is allocation parameter of risk i, i.e., 100%
if the public body takes all the responsibility for risk i, or equal to 0 if the private body takes
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all the responsibility for risk i (otherwise, the risk is shared, with the δi proportion allocated to
the public body); and n = number of public risk factors causing construction cost overruns.
Sub-model 2: Measurement of government support amount for guarantee of revenue
(GVRR)
*
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Where: RRg,j = guaranteed amount of partial revenue related to risk j, which is the value of the
revenue identified in the financial feasibility model (i.e., after adding VGF, if necessary); RRj
= actual revenue reduction related to the risk j; δj = allocation parameter for risk j, i.e., 100%
if the public body takes all the responsibility for risk j, or equal to 0 if the private body takes
all the responsibility for risk j (otherwise, the risk is shared, with the δj proportion allocated to
the public body); and m = number of public risk factors causing revenue reduction.
Sub-model 3: Measurement of government support amount for OMC overruns (GVOMC)
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Where: OMCg,l = guaranteed amount of partial revenue related to risk l, which is the value of
the revenue identified in the financial feasibility model (i.e., after adding VGF, if necessary);
OMCl = actual cost related to risk l; δl is risk allocation parameter, i.e., 100% if the public
body takes all the responsibility for risk l, or equal to 0 if the private body takes all the
responsibility for risk l (otherwise, the risk is shared, with the kl proportion allocated to the
public body); and o = number of risk factors causing OMC overrun.
Sub-model 4: Measurement of government guarantee value for financing cost overruns
(GVFR)
*
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Where: FRg,s = guaranteed amount of partial revenue related to risk s, which is the value of the
revenue identified in the financial feasibility model (i.e., after adding VGF, if necessary); FRs
= actual cost related to the risk s; δs = risk allocation parameter, i.e., 100% if the public body
takes all responsibility for risks, or equal to 0 if the private body takes all the responsibility for
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risks (otherwise, the risk is shared, with the ks proportion allocated to the public body); and p =
number of risk factors causing financing cost overrun.
Identification of Total Guarantee Value
The TGV for will be the sum of all guarantee values for all risks causing the cost overruns,
which is presented in the following equation:
TGV= *

++

+*

77

+*

;<=

3.3.2.3 Step 3: Estimation of Maximum Support Value
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Before granting any kind of support, a government should be aware of the total payments that
will result from the support. Measuring the maximum support value can help avoid
unexpected financial burdens to government budgets, and make the support financially
feasible (Irwin, 2007). The procedure for estimating the maximum support value is illustrated
in Figure 3-2 below. It starts from a sum of the TGV, which is identified via the support value
associated with a given support program targeted at a given variable in the cash flow model.
The total support value is identified using the following formula:
Total Support value = VGF+ !*

Where: VGF = the value of the VGF calculated at the first step of the model; and TGV for all
cost items calculated at the second step of the model.
Estimation of maximum support value
The value of the TGV varies according to the risk, which leads to a variation on the maximum
support value. Since the public risks were recognised and the impacts of risks on cost
overruns were measured in step 2 of the model, we can calculate the maximum support value
based on the following formula:
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Where i=(CC, RR, OMC, FR)
MaxGVi = maximum guaranteed value for each public risk associated with each cost
item, which is identified via the value-at-risk methodology using the formula:
MaxGVi= Mean (GVi) + 1.65* Standard deviation (GVi)
Where: the GVi data will be fitted in normal distribution.
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3.3.2.4 Step 4: Selection of Support Measure
After the maximum support value associated with each potential form of support has been
calculated, a CBA will be conducted to sort out the most efficient support value. First, the
economic cost and benefits associated with the support are added to the model. The economic
NPV (ENPV), that is, the NPV calculated with the added economic cost and benefit, is then
calculated. If the support produces a non-negative value, then its net value is calculated and
saved for further analysis. Next, the process continues with the second available support and
so on, until the analysis has been conducted on all the potential forms of support. Finally, the
net value will be listed in descending order. The support program in the first row, which has
the highest value, will be chosen. If any support program produces a negative net value, the
support program will be rejected.
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Potential support program (SPi)

(1) Viability gap
funding identification

(2) Total guarantee
value identification
(GV)

Targeted support variable

Re-evaluate the feasibility
of the project

Identification of risk-affected variables (i.e.: CCi,
RRj, OMCl, FRs ), and allocation parameter δ(s).

Risk allocation
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Figure 3-2: Proposed framework for identification optimum government support
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3.4 Tools for Analysing
3.4.1

Cash Flow-at-risk (CAR) Method for Estimation of the Maximum Support
Value

Using the CAR method, the value of the government guarantee can be identified, which can
determine ‘the smallest payment that the government can expect, with a particular degree of
confidence, not to pay more than’ (Irwin, 2007, p.132). This method is useful in the decisionmaking process because it is able to provide the decision-makers with a given level of
confidence in their decision (Sudong and Tiong, 2000). The CAR value is identified via the
following formula:
MSV= Expected MSV

+

Standard deviation (MSV)

*

M

Where: α = each confidence level; and MSV is calculated from step 3 of the model.
3.4.2

Simulation Method for Estimation of MSV

3.4.2.1 Definition
Using the CAR methodology, Monte Carlo simulation is highly recommended (Boyle and
Irwin, 2005, Linsmeier and Pearson, 2000). Monte Carlo simulation has been the most widely
applied method in the identification of key variables for decision-making in public
infrastructure investment projects incorporating risk analysis and modelling, such as for the
estimation of the optimal concession period by Ng et al. (2007), minimum government
revenue guarantee by Cheah and Liu (2006), government liability risk for granting guarantee
by Brandão and Saraiva (2008), and construction cost and duration, as well as economic risks
in PPP projects, by (Zhang, 2005b). However, there has not been an effort made to estimate
the maximum value of government support in a PPP project required to cover the public risk
of that project. Thus, this research will try to fill that gap in the literature by developing a
model for estimating total value using Monte Carlo simulation.
3.4.2.2 Simulation Process
Linsmeier and Pearson (2000) developed a basic simulation process for estimating the valueat-risk of a forward contract subjected to risks, which will be the foundation for the
simulation process for use in this research. Accordingly, there are five steps, as illustrated in
Figure 3-3.
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Figure 3-3: Simulation process for estimation of maximum support value
Step 1: Identify public risks, risk impacted variables
and allocation coefficients.

Step 2: Determine distribution of cost consequence
caused by each public risk and their corresponding
allocation coefficients to the public (mean, standard
deviation).
Step 3: Use a pseudo-random generator to generate N
hypothetical values of the cost consequences of the
risk (N is recommended from 1,000 to 10,000). Then,
each set of values will be used to calculate N
hypothetical value of the MSVj.

Step 4: Order the MSVj from the smallest value to the
largest value.

Step 5: Select the MSVj corresponding to the required
level of confidence (e.g., 5%).

3.5 Chapter Summary
This chapter has reviewed the theoretical aspects relevant to the thesis—that is, cash flow
model, real option theory and CBA—and discussed how they will be applied to solve the
research question. It also proposes a conceptual model for the identification of the maximum
government support value associated with each potential support program and the method for
selecting the most efficient support program. The chapter also provides the tools for data
analysis associated with the model. The next chapter will present the research methodology
for the thesis. It justified the chosen research design, methodology and discussed how they
were used in this thesis.
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CHAPTER 4 : RESEARCH METHODOLOGY

4.1 Introduction
This chapter outlines the research methodology. A detailed research design accompanied by
research methods and a data collection plan has been constructed in line with the research
questions developed in this chapter. Accordingly, a case study research design with mixed
method research strategies has been chosen. A questionnaire survey and semi-structured
interviews will be employed.

4.2 Research Design and Methodology
4.2.1

Selection of Mixed Method Research Strategies

Mixed method research strategy is an approach:
… in which the researcher tends to base knowledge claims on pragmatic grounds
(e.g., consequence-oriented, problem-centred, and pluralistic). It employs strategies of
inquiry that involve collecting data either simultaneously or sequentially to best
understand research problems. (Creswell, 2003, p.18)
In this study, mixed method research strategies have been chosen because they match (1) the
research problem and (2) the researcher’s knowledge claim.
4.2.1.1 Match between Research Problem and the Choice of Strategies
One of the objectives of this research is to:
(3) develop a model that enables the identification of optimal government supports for
PPP projects in Vietnam, one which considers comprehensively the costs and benefits
for the governments.
Development of the model involves these inputs: identification of risk factors which may
reduce the financial viability of projects, identification of relevant cost consequences of the
risks, identification of applicable support measures, and development of decision-making
rules. In order to shape the inputs, both qualitative and quantitative research methods will be
employed.
Quantitative methods apply when ‘the problem is identifying factors that influence an
outcome’ (Creswell, 2003, p.20). When a researcher aims to tailor data to address a specific
research question, a survey is recommended (Ke et al., 2012). Accordingly, a quantitative
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method has been chosen for studying factors affecting government support. The factors that
affect a government support model for PPP projects have been identified as risks. The factors
have been researched in the existing literature, using different contexts in developing
countries. In order to identify which factors matter in the specific context of Vietnam, a
questionnaire survey has been chosen, based on the general factors collected from the
literature.
Although a survey can help to identify financial risks and feasible support measures, it cannot
reveal much about the causes and financial impacts of the risks in the specific context of
Vietnam. It also cannot provide information on factors affecting the applicability of a type of
government support in that context. Creswell (2003, p.22) recommended that ‘a qualitative
approach should be applied when ‘the topic has never been addressed with a certain sample
or group of people’. This study has opted for a qualitative approach for a deeper investigation
of financial risks and feasible support measures in the context of Vietnam.
The study also uses in-depth interviews as a complementary research method. It is suggested
that ‘a researcher who uses in-depth interviewing commonly seeks “deeper” information and
knowledge, usually deeper information and knowledge than is sought in surveys’ (Ke et al.,
2011, p.4). In addition, using both open-ended and close-ended qualitative data proves
advantageous to ‘obtain their specific language and voices about the topic’ after participants
are surveyed (Creswell, 2003, p.22).
Accordingly, with the aim of pursuing deeper information on the causes of financial risks,
proper allocation of risk consequences, and factors affecting the applicability of government
support, it is necessary to interview management staff members as well as staff working in
the field. Therefore, semi-structured interviews will be used for an in-depth investigation of
the risks and the way the consequences of risk are shared so that the public sector can provide
compensation, specifically in Vietnam. Semi-structured interviews are also used to identify
the key factors that may impact on the selection of a government support program.
4.2.1.2 Match between Research Problem and the Researcher’s Knowledge Claim
The researcher is influenced by the concept of the pragmatic knowledge claim—that ‘the
knowledge claims arise out of actions, situations, and consequences’ (Creswell 2003, p.11).
Although some research has been conducted on government support for PPP projects, these
studies need further modification to suit country-specific conditions (Irwin, 2007, Nguyen
and Loosemore, 2007). Accordingly, the nature of this research is exploration of
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‘applications—“what works”—and solutions to problems’ (Patton 1990 in Creswell, 2003,
p.13). In order to explore the research problem, it is suggested that the researcher ‘use all
approaches to understand the problem’ (Rossman and Wilson 1985 in Creswell, 2003, p.13).
Hence, a mixed method approach has been taken for this research, with a combination of (1)
a pilot questionnaire survey and (2) semi-structured interviews. The procedure is presented in
Figure 4-1 below.
4.2.2

Selection of Case Study Research Design

This study will also use a case study design. The choice to use this research design was based
on the nature of the study, the research questions and the studied population. This research
has an exploratory nature. First, it aims to examine the effects of risk factors and feasible
government support on the financial viability of PPP projects in Vietnam. Studies on risk
factors and government support for PPP projects have been conducted in several countries.
The researcher is concerned with the ‘what’ and ‘how’ involved with the more specific
context of the toll road sector in Vietnam. A case study design has been chosen because it
will allow the researcher to deeply understand a single setting (Bryman and Bell, 2011, Lee
and Lings, 2008, Yin, 2009). Furthermore, case study design is preferred for research that
asks ‘how’ and ‘what’ questions (Yin 2009). For these reasons, the use of a case study design
is appropriate for this research.
The unique characteristics of the studied population do not support the application of some
other research designs, such as experimental or cross-sectional design. Experimental design
or cross-sectional design was considered for this research, because it also aims to show how
the changes in an independent variable will impact on a dependent variable. However, for an
experimental design to be possible, a sample needs to be able to be manipulated (Lee and
Lings, 2008, Orr, 1999). Similarly, for cross-sectional design to be applied, the study needs a
large number of observations at a single point in time (Lee and Lings, 2008). However,
because of the unique and costly nature of the investment projects, as well as the toll road
projects themselves, it would be difficult to reverse the characteristics (Delmon, 2009) to
manipulate them. The difficulty of acquiring land also makes it hard to find a number of toll
road projects in Vietnam that were implemented at a single point in time. Jang (2010) pointed
out that each project has its own characteristic, which requires the researcher to examine
them case by case in order to understand the phenomenon, so the nature of the studied
population is another reason for the adoption of the case study design.
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Figure 4-1: Research process
Model Development

Phase 1: Aim: A model is designed for:
QUAN
- Identification of viability gap and government subsidy to fill in the gap;
-

Incorporation of coefficients accounting for effects of public risks to financial viability of
the model;
- Identification of government guarantee for compensation of public risks;
- Determination of maximum government support value (i.e., maximum value of government
subsidy and guarantee) at a given confidence level.
Instruments:
- Capital budgeting technique; real option analysis; cost and benefit analysis; Monte Carlo
simulation.

Questionnaire Survey
Aim: - Preliminary identification of financial risks and their corresponding cost consequences;
- Preliminary identification of a preference for allocation of the risks in the context of
Vietnam;
- Preliminary identification of effectiveness of government support measures in the context of
Vietnam.
Phase 2:
Instruments:
QUAN
- Questionnaires with 5-point scale for measurement of financial risk consequences (1–5
points);
- Questionnaires with 3-point scale for measurement of risk allocation preferences;
- Questionnaires with 6-point scale for measurement of effectiveness of government support
measures.

Phase 3:
QUAL Aim:-

Semi-structured Interview

To gain deeper understanding of the causes of risks, consequences and mitigation strategies;
- To gain understanding of factors affecting decisions on choosing government supports for
PPP toll road projects in Vietnam.
Instruments:
- Questionnaire-based interview.

Case Study

Phase 4:
QUAL
+
Aim:
QUAN
-

Semi-structured
Interview

To confirm related risk factors, value and
probability distribution of their cost consequences
for the case study;
- To identify risk-sharing preferences of
public and private sectors for the case study
- To identify feasible government support
measures for the case study.
Instruments:
- Questionnaire-based interview.

Refining the Model

Aim:
- To tailor the model to better suit a
specific case;
- Identification of cost equations for
use in the financial model of the case study;
- Modelling the risk consequences to
each cost equation;
- Calculation of the support, guarantee
and maximum government support value.
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4.3 Research Methods
4.3.1

Questionnaire Survey

4.3.1.1. Research Setting and Participants
Toll road projects have been chosen as the project setting for this research, with the aim of
exploring the phenomenon of PPP in Vietnam. The toll road sector is one of the sectors that
have been committed to PPP since it was introduced in Vietnam in 1994. More PPP projects
are implemented in the toll road sector than in any other sector in Vietnam. Some PPP toll
road projects have been completed or are nearly completed, allowing the research to explore
all the possible risks throughout the project’s life cycle. Based on a purposive sampling
strategy, the survey sample has been chosen from 28 toll road projects which have been
completed, are under operation or are under construction. The projects represent the whole
population of PPP toll road projects in Vietnam. Since 1997, PPP has been used in 33 toll
road projects in Vietnam, mostly of the BOT type. However, five of them were cancelled
before concession contracts were signed.
The research participants are identified experts working in PPP toll road projects in Vietnam.
An invitation letter and the survey questionnaires were sent to public officials, project
managers and private partners in PPP toll road projects. The survey was conducted between
December 2013 and the end of February 2014. Of the 100 questionnaires that were sent out,
44 participants returned completed questionnaires, which represent a response rate of 44%.
All the responses were qualified for further analysis. Table 4-1 provides further details.
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Table 4-1: Profiles of survey respondents
Profile of respondents

Years of experience

Number of respondents

Public officials

More than 20 years
11–20 years
6–10 years
1–5 years
Subtotal

2
4
6
2
14

Project management staff

More than 20 years
11–20 years
6–10 years
1–5 years
Subtotal

0
2
7
5
14

Private contractors

More than 20 years
11–20 years
6–10 years
1–5 years
Subtotal

0
4
6
6
16

Total

44

4.3.1.2. Data Collection
The questionnaire was developed with four parts: (1) respondent profile, (2) risk occurrence
and cost consequences of risks, (3) preferred allocation of risks and (4) effectiveness of
government support measures.
In part 1, the respondent profile, respondents’ were asked about the years of experience they
had working in PPP toll road projects. Four categories of respondents were identified, based
on their years of experience. Category 1 is made up of respondents with more than 20 years’
experience; category 2, 11 to 20 years; category 3, six to 10 years; and category 4, one to five
years.
In part 2, which concerned risk occurrence and cost consequences of risk, 33 types of risks
(attached in the Appendix 1) were listed. Each respondent was required to identify the most
relevant cost consequence of each risk. The respondent was also asked to specify to what
extent the risk impacted on the corresponding cost consequence, by filling in a scale. The
scale was based on one developed by Shou Qing and Tiong (2000) and applied later by
Thomas et al. (2003). Although a two-dimension scale has been popularly used to measure
the impacts of risks—that is, the probability and cost as guided by US-FHWA (2013)-a pilot
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test with a two-dimensional questionnaire circulated among staff members at a PPP office in
Vietnam revealed that it was difficult to separate the probability from the cost consequence,
due to the unavailability of the data. A ranking based on a simple scale of just one dimension,
as shown in Figure 4-2, was easier for the respondents to interpret.
Figure 4-2: Scale for measurement of cost consequence of risk

Cost overruns/revenue
shortfall
Scale

Not
critical

1

Fairly
critical

2

Critical

3

Very
critical

4

Extremely
critical

5

The questionnaire also included an open-ended question on whether a respondent had
experienced risks other than those listed in the questionnaire. The question had the same
format as the one about pre-identified risks so that the respondent could fill in the same type
of data.
In part 3, on the preferred allocation of risk, respondents answered questions about who is
in the best position to handle risk by choosing one of three options: 3 for ‘public’ only, 1 for
‘private’ only or 2 for ‘shared’ between public and private partners. The options were
developed based on a study conducted by Bing et al. (2005) on risk allocation in PPP and
private finance initiative construction projects in the UK.
In part 4, concerning the effectiveness of government support measures, a list of available
support measures was given to participants. The list was based on the review of the literature
and is provided at Appendix 2. Respondents were asked to evaluate the effectiveness of each
support measure on a 6-point scale, as shown in Figure 4-3.
Figure 4-3: Scale for measurement of the effectiveness of government support measures

Effectiveness
Scale

Not
applicable

0

Not
effective

1

Fairly
effective

2

Effective

3

Very
effective

4

Extremely
effective

5

The scale was developed by applying the scale developed by Shou Qing and Tiong (2000) to
the measurement of the effectiveness of mitigation measures for political risks in BOT
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projects in China. As this research examines government support measures as mitigation
measures for risks in PPP toll road projects, it was acceptable to adopt this similar scale.
4.3.1.3 Data Analysis
The survey data have been analysed descriptively. First, the analysis identifies financial risks
associated with their cost consequences. Accordingly, the risks in the projects being studied
were collected and categorised into corresponding cost consequences. Moreover, for each
risk, the critical index for each risk in each category has been calculated by the formula
developed by Shou Qing and Tiong (2000):
Criticality Index (CI) for risk j =

N O PL Q PR S P T P U
N( O P Q P S P T P U )

Where: n1, n2, n3, n4 and n5 = the numbers of respondents with the answers, respectively, (5)
‘extremely critical’, (4) ‘very critical’, (3) ‘critical’, (2) ‘fairly critical’ and (1) ‘not critical’.
The criticality index (CI) is used to rank the criticality of each risk in terms of its cost
consequences. The risk which has the highest CI value will be ranked at 1, and then others
will be ranked in descending order. The mean score and standard deviation were calculated
for each risk to identify the average criticality of each risk.
Second, data related to preferred allocation of risk were categorised into two groups: public
and private respondents. Moreover, among each group, percentage of respondents opted to
‘public’, ‘private’, or ‘shared’ for each type of risk had been calculated.
Last, data related to valuation of the effectiveness of government support measures had been
collected and categorised based on their pre-defined group. For each measure, the mean
(average) of the sample had been calculated and served as an effective mean score for raking.
The measure with highest mean score had the first ranking in each group.
4.3.2

Semi-structured Interviews

4.3.2.1. Research Setting and Participants
Nature of data collected
Semi-structured interviews were used to understand the causes, consequences and mitigation
strategies of the risks and how they are properly allocated between public and private partners
in PPP toll road projects. They were also used to explore factors affecting decisions on
choosing government support measures for PPP toll road projects from both public and
private perspectives. All the data needed to be specific to Vietnam. Accordingly, in-depth
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interviews were desirable as they would help to reveal reasons and the deeper information
underlying participants’ statements (Victor et al., 2008).
Semi-structured interviews have been used to explore in-depth the relevant risks and their
consequences, as well as the applicable government support measures for the case study. The
aim of the semi-structured interview is to collect data to supplement the data collected from
the survey and enrich the support outcomes of the research. The data are collected based on
the experiences of staff members involved in the processes of the development and approval
of the case study. Thus, it is necessary to conduct an in-depth interview, as pointed out by
Turner (2010).
Participant recruitment
Participants were selected based on purposive sampling. A list of potential participants was
determined before the interviews were conducted, based on a contact list provided by
Vietnamese government authorities in charge of the management of PPP projects nationwide. The list was verified by experienced staff members working in the office managing
PPP projects in Vietnam.
A total of 12 participants provided their consent to take part in the interviews: four from the
public authority, two public representatives at projects, and six representatives of private
partners. Of the 12 participants, eight were invited to participate in in-depth interviews which
focused on the case study. These participants were the two from the public authority, the two
public representatives and the four private representatives who had managed and been
otherwise involved in the development and management of the project in the case study.
The profiles of all the interviewees are presented in Table 4-2. As shown in the table, all
participants had less than 20 years of experience. However, the majority of them represented
the most experienced experts in BOT toll road projects in Vietnam, because BOT investment
was introduced to the toll road sector in 1997.
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Table 4-2: Profiles of interviewees
Position

Years of working experience

Public authority

More than 20
From 11 to 20
From 6 to 10
From 1 to 5
Subtotal

Number of
interviewees
0
3
1
0
4

Public representative

More than 20
From 11 to 20
From 6 to 10
From 1 to 5
Subtotal

0
1
1
0
2

Private partner representative

More than 20
From 11 to 20
From 6 to 10
From 1 to 5
Subtotal

0
2
3
1
6

Total

12

4.3.2.2 Data Collection
Design of an interview guide
An interview guide was prepared following the standardised open-ended interviews, as
suggested by (Turner, 2010). A list of interview questions was developed (see Appendix 3).
These questions were asked of interviewees in the same manner, to ensure the targeted
information was collected. Some follow-up questions were asked in the form of an openended interview, so that the interviewees could elaborate on their opinions and experiences.
The first part of the interview focused on (1) causes, cost consequences and strategies for the
mitigation of some top critical financial risks and (2) identification of factors which would
affect the choice of government support program for a PPP toll road project in Vietnam. The
second part focused on relevant risk factors, their cost consequences and allocation
preferences in the case study.
Interview process
Before the interview was conducted, letters were sent to relevant organisations requesting a
list of suggested participants to interview. The participant information form was attached to

64

the letters, which included information about the project’s aims and benefits; an outline of the
project; information for participants in surveys and interviews, such as on confidentiality,
anonymity, data storage and ethics approval by the University of Canberra; and the contact
details of the researcher and supervisory panel.
Next, invitations to be interviewed, along with lists of interview questions, were sent to
potential interviewees. Twelve participants provided their consent to be interviewed. Of
those, eight agreed to further discuss the case study. Once the participants had provided their
consent, the researcher contacted them via phone to discuss their preferred time and location
for the interviews. The interview schedule was then developed, which fitted within the time
frame of the data collection plan.
Twelve separate interviews were conducted, which generally lasted for one hour each. Ten
face-to-face interviews took place at the meeting room of the interviewee’s organisation. The
other two interviews were conducted via phone, as the interviewees lived in Ho Chi Minh
City, about 1,600 kilometres away from the researcher’s location.
At the beginning of each interview, the researcher provided a brief introduction to the project,
and stated the aim of the interview. The researcher also restated the participation rights of the
interviewees, such as the confidentiality of the information, the anonymity of the respondents
providing quotes in the thesis, and the storage of data. The researcher also asked interviewees
for their permission to be contacted again in relation to the research project.
During each interview, the researcher took notes of the responses of the interviewees in
Vietnamese, as the interviews were conducted in Vietnamese. The notes were then
transcribed and presented in the form of reports, which were sent to corresponding
interviewees for their validation. After the validation process, the reports were translated into
English to serve as the source of interview data. Each report was marked with a code
assigned to each interview. Each code refers to the corresponding interviewee’s name,
position and place of interview.
4.3.2.3 Data Analysis
Data analysis in qualitative research needs to be tailored to meet a specific type of research.
Accordingly, the data analysis followed the steps suggested by Creswell (2003), Piercy
(2004) and Galletta (2012), with some modification to accommodate the semi-structured
interviews, for a mixed methods research strategy:
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•

Step 1: Organise and prepare data for analysis

•

Step 2: Read through all the data to gain a general sense of the information

•

Step 3: Categorise the data based on pre-defined categories specified in the research
questions

•

Step 4: Organise the data

•

Step 5: Make meaning of the data.

For Step 1, Organise and prepare data for analysis, after each interview, the researcher
transcribed the field notes and presented a report. After that, the reports were sent to
interviewees for validation. Then, each report was assigned a corresponding code. The
reports were also duplicated and separated into two files and marked as corresponding to
either of the two parts of the interviews, so that the data could be located later for further
examination.
For Step 2, Read through all the data to gain a general sense of the information, after each
interview, the researcher re-read each field note to identify the general sense of the
information and the interviewee’s point of view, and transcribed it into a report marked with
a corresponding code. The researcher then read the transcript once more to identify whether
the information was complete, which helped the researcher improve the probing technique in
upcoming interviews. Once all the interviews were completed, the researcher read all of the
transcripts again to get a common sense of the data, adding notations for information related
to pre-determined categories at the margin of the transcript to prepare for further analysis.
For Step 3, Categorise the data based on pre-defined categories specified in research
questions, the researcher divided the transcripts into two parts, based on the contents of the
research questions. Part 1 was financial risk management and government supports, and part
2 was risk factors and allocation related to the project. For each part, the following actions
were undertaken:
•

For part 1, the researcher assigned codes for each risk factor used in the interviews
and provided codes for common characteristics of government support programs,
sought during the interviews. In terms of risk factors, all relevant quotes were given
corresponding codes. They were then transferred into the pre-defined cost categories.
Similarly, quotes related to government support programs were also given codes
representing two groups: public and private sector respondents.
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•

For part 2, the researcher assigned codes for each risk factor, their estimated cost
consequence, and the preferred allocation that applied to the project. After that, the
quotes were sorted into each code category.

For Step 4, Organising the data, after the coding was completed and the data categorised, all
the data were filed according to the order of the research questions, for further examination.
For Step 5, Making meaning of the data, the researcher re-read all the quotes under each
category to understand the general themes under each category. The researcher also checked
the literature to make comparisons and start writing the findings. There were several relevant
quotes for each code, and the researcher had often picked the one that contained the most
relevant and complete information.

4.4 Reliability and Validity of the Research
To ensure the quality of the research, four criteria were used to guide the design of the
research: (1) reliability, (2) internal validity, (3) external validity and (4) construct validity.
4.4.1

Reliability

Research reliability is ‘concerned with the question whether the results of a study are
repeatable’ (Bryman and Bell, 2011, p.41). Considering the reliability of a study is aimed at
reducing bias and errors to a minimum (Yin, 2009). First, replication is possible if the
research procedure is described in great detail. For this study, the procedures and specific
steps have been described in detail and shown in Figure 4-1. Clearly defined and welldocumented research procedures have been developed so that if another researcher were to
follow the documented procedure they would make findings that are consistent with the
findings of this research (Mitchell & Jolley 2006 in Jang, 2010, Yin, 2009).
The implementation of the chosen research methods may introduce bias and reduce the
reliability of the research. This refers to the consistency of measurement, which must be
standardised and applied in the same way for all respondents (Gray, 2014). In this study, the
researcher followed the same protocol throughout the data collection. For example, an
interview guide was prepared in advance, and each interview strictly followed the guide.
To ensure that participants would understand the survey questionnaires in the same way, a
pilot test of the measurement is recommended (Creswell, 2003). In this research, the scales
for use in the survey were tested by staff of the Public Procurement Agency at the Ministry of
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Planning and Investment, to ensure that each person understood the questionnaire in the same
way.
For the case study, the protocol used for the reliability of the research was recommended by
Yin (2009). It contains four main points: (1) an overview of the case study project, (2) field
procedures, (3) case study questions and (4) a guide for the case study report. In addition, the
development of a case study database is important to ensure reliability of the research. The
database should be developed, at the most, in ‘a formal, presentable database, so that in
principle, other investigators can review the evidence directly and not be limited to the
written case study reports’ (Yin, 2009, p.119). In this study, the case study has been reported
as a separate chapter, showing a clear procedure for the case study investigation, including
questions as well as findings.
4.4.2

Validity

Validity relates to the strength of the qualitative components of the research, which reflects
the accuracy of the findings from the researcher’s, participants’ or audience’s perspective
(Creswell & Miller 2000 in Creswell, 2003). Three validity criteria have been used to guide
the quality of the research: (1) construct validity, (2) internal validity and (3) external
validity.
4.4.2.1 Construct Validity
The construct validity criterion is used to ensure the accuracy of a concept measured. It seeks
to answer the question of ‘whether or not a measure that is devised of a concept really does
reflect the concept that it is supposed to be denoting’ (Bryman and Bell, 2011, p.42). The
construct is not valid if the measure does not produce the concept that it strives to examine.
Therefore, stability of the concept measure needs to be considered. Stability ensures that the
measure can produce the same concept over time. However, changes in the research setting
may affect the stability of a measure. For example, the concept of good service in hospitality
may change over time due to changes in living standards affected by economic conditions.
Hence, to ensure validity, the development of a theoretically based measure is recommended
(Bryman and Bell, 2011).
There are several ways to ensure the validity of a construct. Yin (2009) and Creswell (2003)
recommend triangulation of multiple data sources to increase the validity of a construct. In
this study, different sources of data have been employed to encourage convergence and to
bring a coherent and comprehensive justification for the development of measures. These
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sources of data were developed after an intensive review of the literature, including academic
journal articles, government websites, international organisations’ websites on PPP,
government guidelines on PPP, working papers and PHD theses.
Yin (2009) and Creswell (2003) also recommend member-checking for accuracy of the
findings. The interview transcripts for this research, the final report and descriptions of
themes were reviewed by participants for their accuracy and completeness. Last but not least,
the researcher described the context and settings, and discussed shared experiences, which
helped to reveal the findings. These are important to bring audiences to the research setting
and to clearly understanding the environment where the construct was developed (Creswell,
2003).
4.4.2.2 Internal Validity
Internal validity is concerned with the question of ‘whether a conclusion that incorporates a
causal relationship between two or more variables holds matter’ (Bryman and Bell, 2011,
p.42). Therefore, it gains ‘a concern for explanatory case studies, when an investigator is
trying to explain how and why event x led to event y’ (Yin, 2009, p.42). In exploratory
studies, such as seeking answers about ‘what works’ and ‘how it can work’, such as in this
study, the internal validity needs to be concerned with the problem of making inferences.
Accordingly, the researcher needs to infer that:
… a particular event resulted from some earlier occurrence, based on interview and
documentary evidence collected as part of the case study. Is the inference correct?
Have all the rival explanations and possibilities been considered? Is the evidence
convergent? Does it appear to be airtight? (Yin, 2009, p.43)
Three recommended tactics for addressing internal validity relevant to these kinds of studies
are pattern matching, explanation building and using logic models. First, pattern-matching
logic compares ‘an empirically based pattern with a predicted one (or with several alternative
predictions)’ (Yin, 2009, p.136). In this study, the case study can serve as the empirical base
for PPP toll road projects in the future. Thus, to ensure pattern matching, the variables for
data collection have been well-defined, based on a theoretical framework developed before
the data collection commenced. Second, the explanation-building process includes making an
initial theoretical proposition about policy, comparing the findings with the proposition and
revising the proposition. Third, a logic model is useful in the evaluation of case study
research. The use of the model ‘consists of matching empirically observed events to
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theoretically predicted events’ (Yin, 2009, p.136). It helps to define clearly the vision and
goals of the research and how actions (in theory) can support achievement of the goals. This
study develops a logic model based on relevant theories describing the causes and effects of
government support programs for mitigation of risks via cash flow modelling and real option
analysis. The model will be tested using data collected from the case study.
4.4.2.3 External Validity
External validity is concerned with ‘whether the results of a study can be generalised beyond
the specific research context’ (Bryman and Bell, 2011, p.43). It deals with decisions on who
is selected to participate in the research. In the survey study, representative samples are
required with a sample size that is large enough to be valid. However, in the case study
design, the research is based on analytic generalisation, where the researcher tries to
generalise a set of findings to a broader theory based on a limited number of cases (Yin,
2009, Creswell, 2003, Lee and Lings, 2008). Government support programs for PPP projects,
which take into consideration risk management, represent a new phenomenon which varies
from country to country. Thus, each case study that is conducted will help to develop a set of
findings to develop broader views and theories for use in this field of study. In addition, at
this early stage of theory development for use in PPP, it is common to use a single case with a
small sample size, as employed in this study (Jang, 2010).
For research that uses a single case study, a falsification technique is recommended as:
… the most rigorous tests to which a scientific proposition … If just one observation
doesn’t fit with the theory proposition, it is considered not valid generally and must
therefore be either revised or rejected. (Flyvbjerg 2006 in Jang, 2010, p.82)
This study examines all aspects of government support programs which require PPP toll road
projects to duly consider relevant risk factors, appropriate risk allocation and factors affecting
the choice of support programs from both the public and the private perspectives. The
outcomes of the study can be applied to other industries, and the methodology for
identification of the most appropriate support program can be applied in other developing
countries.

4.5 Ethical Consideration
Because this study involves human subjects, the following ethical issues were taken into
consideration:
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•

ethical approval from the University of Canberra

•

privacy, confidentiality and anonymity

•

voluntary and informed consent of participants

•

discomfort involved for the research participants

•

benefits and risks of the study

•

participants’ access to results

•

the right of participants to discontinue or withdraw from the project.

This research was examined and approved by the University of Canberra’s Human Research
Ethics Committee, which ensures that the rights and welfare of participants involved in
research projects are protected. Before conducting the survey or any interviews, the
researcher sent the relevant organisation a letter requesting the contact details for potential
participants. The letter of invitation, participant information form, consent form and
questionnaires were sent to the interviewees to obtain their permission prior to the survey and
interviews. Their involvement in this research was voluntary. The interviewees were
informed of the aims and objectives of the research and were given explanations of the
research procedures.
Any possible discomfort for or harm to participants was minimised in this research by the
voluntary recruitment of participants and the anonymous nature of the data collection. All the
participants were involved on a voluntary basis. In other words, the participants could choose
to take part, and could withdraw at any stage of the research. Furthermore, the questionnaire
was designed so that no information given would identify the respondents, which protected
the participants from being identified.
No information obtained from the interviewees or other participants was reported to any
organisation in either the public or the private sector. All information was treated
confidentially throughout the study, and the research notes will be stored at the University of
Canberra for a period of five years.

4.6 Limitations of the Study and Suggestions for Future Study
Every study has its limitations. In this study, first, the sample size for collection of the data is
small. Although the toll road sector has been more progressive in its application of the PPP
method than any other sector in Vietnam, the number of PPP projects in this sector is still
limited (i.e., 28 valid projects). It is recommended that this research be replicated in the
future so that a more comprehensive theory can be developed.
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The second limitation of the study is the selection of government support programs for
examination. The research examined the three most common support measures and left many
others unexamined, as a result of limitations on time and scope. It is suggested that future
studies further examine other government support measures using the methodology and
model developed in this study.
4.7 Chapter Summary
This chapter provided justification for the research design and methodology. A research
design involving mixed method research strategies and a case study has been justified as
being appropriate for the research. A justification for the choice of a questionnaire survey and
semi-structured interviews as methods of data collection has been provided. The method for
selecting participants, the instruments used to collect the data, and the data analysis procedure
were also discussed. In addition, considerations of research reliability, validity and ethical
issues were discussed. The next chapter will present the research’s findings related to
financial risks factors and preferable government support programs in PPP toll road projects
in Vietnam. It also provides discussion of the results in the light of literature.
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CHAPTER 5 : FINANCIAL RISKS AND GOVERNMENT SUPPORT
PROGRAMS: RESULTS AND DISCUSSION
5.1 Introduction
This chapter presents the data collected in the research, the results of the data analysis, and a
discussion in the light of literature relating to financial risks and government support. The
chapter starts by presenting the findings on the identification of causes, cost consequences
and mitigation strategies for financial risks in PPP toll road projects in Vietnam. A preferred
risk allocation is explored via an analysis of the survey data. Then, preferable government
support measures are selected. The chapter ends with an identification of factors affecting the
choice of government support. These are revealed via an analysis of the semi-structured
interview data.

5.2 Financial Risks in PPP Toll Road Projects in Vietnam
5.2.1

Risk Factors and Their Cost Consequences

5.2.1.1 Results of the Questionnaire Survey
The survey data show the risk factors that have been experienced in PPP toll road projects in
Vietnam. The risk factors found in the survey data have been categorised into four groups.
For each group, the CI of risk factors has been calculated using the formula developed by
Shou Qing and Tiong (2000) (for more detail see section 4.3.1.3, page 62). The results are
presented in Table 5-1 below.
Group 1: Risk factors causing construction cost overrun
‘Land unavailability (CR1)’ ranked as the factor with the highest impact (CI=0.63). This
indicates that delay in land acquisition is a major cost-raising factor for toll road projects in
Vietnam, a common issue in this kind of project due to the demand for large areas of land
(Delmon, 2009). The risks ranked as having the second and third highest impacts on
increasing the construction cost were ‘Design changes required by public authorities (CR2)’
(CI=0.54) and ‘Scope changes required by public authorities (CR5)’ (CI=0.48). These results
reflect the newness of the adoption of PPPs in Vietnam, where the project concept and design
have not been clearly defined prior to the selection of private investors. The risks causing
lower impacts were ‘Unforeseen geological and weather conditions (CR3)’ (CI=0.45),
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‘Approval delay in construction (CR7)’ (CI=0.4), ‘Unavailability of material and labour
(CR6)’ (CI=0.35) and ‘Environmental compliance (CR4)’ (CI=0.25).
Group 2: Risk factors causing revenue reduction
Six risk factors were identified as causes of lowering actual revenue, shown in Table 5-1.
Table 5-1: Risk factors and their cost consequences
Risk factor

Ranking

CI

Mean

Std

Land unavailability (CR1)3

1

0.63

3.14

1.25

Design changes required by public authority (CR2)

2

0.54

2.68

1.31

Scope changes required by public authority (CR5)

3

0.48

2.41

1.09

Unforeseen geological and weather conditions (CR3)

4

0.45

2.23

1.01

Approval delay in construction period (CR7)

5

0.40

2.02

1.05

Unavailability of material and labour (CR6)

6

0.35

1.75

0.87

Environmental compliance (CR4)

7

0.25

1.27

0.54

Insufficient traffic volume (RR1)

1

0.56

2.82

1.21

Toll rates are too low to generate expected return (RR3)

2

0.48

2.39

1.06

General market risk (RR2)

3

0.44

2.23

1.08

Competition from other facilities (RR5)

4

0.42

2.09

0.91

Approval delay in operation period (RR6)

5

0.37

1.84

0.86

Natural force majeure during operation period (RR7)

6

0.28

1.43

0.50

Major maintenance more often than estimated (OMR2)

1

0.50

2.48

1.21

Inflation (OMR4)

2

0.4

2.00

0.96

Government requested a change on output specifications
(OMR1)

3

0.39

1.93

0.95

Tort liability (OMR3)

4

0.34

1.70

0.79

Insufficient equity contribution (FR8)

1

0.45

2.25

1.14

Interest rate risk (FR5)

2

0.43

2.16

1.08

Preferential debt unavailability (FR6)

3

0.39

1.93

0.79

Exchange rate risk (FR1)

4

0.38

1.89

1.10

Inability to service debt (FR7)

5

0.35

1.77

0.86

I- Construction cost overruns related risks

II- Revenue reduction related risks

III- OMC overruns related risks

IV- Financing cost overruns related risks

3

CR1, CR2, CR5, RR1, … are code of each risk and defined in the Appendix 1, p.177.
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‘Insufficient traffic volume (RR1)’ ranked as the most critical risk (CI=0.56). ‘Toll rates are
too low to generate expected return (RR3)’ (CI=0.48) and ‘General market risk (RR2)’
(CI=0.44) were the next ranked critical factors. The other three less critical factors were
‘Competition from other facilities (RR5)’ (CI=0.42), ‘Approval delay in operation period
(RR6)’ (CI=0.37) and ‘Natural force majeure during operation period (RR7)’ (CI=0.28).
Group 3: Risk factors causing OMC overruns related risks
Four risks emerged from the analysis as critical causes of OMC overruns. The most severe
was ‘Major maintenance more often than estimated (OMR2)’ (CI=0.50). ‘Inflation (OMR4)’
was the second critical risk (CI=0.4). The other two, with slightly lower CIs, were
‘Government requested a change on output specifications (OMR1)’ (CI=0.39) and ‘Tort
liability (OMR3)’ (CI=0.34).
Group 4: Risk factors causing financing cost overruns
The five most relevant risks were identified and ranked. ‘Insufficient equity contribution
(FR8)’ was the leading risk (CI=0.45). ‘Interest rate risk (FR5)’ was ranked second
(CI=0.43). The other risks have lower CIs: ‘Preferential debt unavailability (FR6)’ (CI=0.39),
‘Exchange rate risk (FR1)’ (CI=0.38) and ‘Inability to service debt (FR7)’ (CI=0.35).
5.2.1.2 Results of Semi-structured Interviews and Discussion
The causes of risks were investigated through semi-structured interviews. First, the
interviewees were asked to comment on the survey results in terms of whether the
interviewees experienced other risk factors. If they had experienced other risk factors, the
interviewees provided their comments on the criticality of these additional risks. The majority
of respondents agreed with the risk factors found in the survey. No other risk factor was
identified by the interviewees.
The interviewees also provided their opinions on the causes and cost consequences of the 12
risks which were identified as the three top-ranking risks in each category (as presented in
Table 5-2). The results from the interviews are presented based on four categories of cost
consequences.
Group 1: Risks causing construction cost overruns
‘Land unavailability’ (CR1)
Cause: ‘Land unavailability’ was identified as a critical issue for toll road projects in
Vietnam. A respondent from the public sector pointed out that ‘it happens in almost every
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project’. Delays in land acquisition had several causes. First, policies on land acquisition are
still complex and inadequate. For instance, the price of land is regulated by government
policy, which, as mentioned by a local authority specialising in land acquisition, results in
land being ‘under-evaluated and does not reflect the market price of the land’. Accordingly,
the owners of land mostly do not want to sell their land. Another interviewee said:
The plan for rehabilitation for land owners is always lag behind. For example, in
some projects, the rehabilitation plan does not provide enough new
accommodation for land owners to move in time, which obviously wouldn’t
persuade the owners to hand in their lands.
Table 5-2: List of risks for use in interviews
Risk factor

Ranking

I- Construction cost overruns related risks
Land unavailability (CR1)

1

Design changes required by public authority (CR2)

2

Scope changes required by public authority (CR5)

3

II- Revenue reduction related risks
Insufficient traffic volume (RR1)

1

Toll rates are too low to generate expected return (RR3)

2

General market risk (RR2)

3

III- Operation and maintenance cost overruns related risks
Major maintenance more often than estimated (OMR2)

1

Inflation (OMR4)

2

Government requested a change in output specifications (OMR1)

3

IV- Financing cost overruns related risks
Insufficient equity contribution (FR8)

1

Interest rate risk (FR5)

2

Preferential debt unavailability (FR6)

3

Lack of communication between local authorities and land owners was another cause of land
unavailability, as one interviewee from the private sector pointed out:
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As I observed, in some provinces, where the leaders of local authority visit and
negotiate with land owners from the beginning, land acquisition can be
implemented quicker with less disputes because any difficulty could be pointed
out at the meetings and then can be resolved in a shorter time with higher mutual
consent. However, not many projects have such kind of communication.
The tendency for the late assignment of land can also be found in some developing countries
other than Vietnam, such as India and Indonesia. For instance, in India 70–90% of road
projects experienced land acquisition delays (Prashant Gupta et al., 2009). The three
countries share some common causes of risks, such as under-pricing of land, and
commencing land acquisition only after the selection of investors (Prashant et al., 2009,
Tamin et al., 2011).
Cost consequence: Delays in land acquisition bring higher expenses to construction costs. In
Vietnam, the selection of investors is conducted before land acquisition takes place, so the
construction cost needs to be estimated before the completion of land acquisition, to serve as
a threshold for the selection. Therefore, the late acquisition of land can mean that the
estimation is out of date, as stated in an interview by a staff member in project management:
As a result of late acquisition of land, the selected investor(s) cannot proceed to
do construction works on time. As you know, over time the prices of materials,
labour and other inputs for construction increase, which raises the actual costs to
being much higher than the estimated one, if the construction is delayed.
Mitigation strategy: In order to manage the risk, several solutions have been proposed by
interviewees. In response to the problem of under-pricing, one interviewee stated that it is
necessary ‘to develop a better way to establish land compensation prices to accommodate the
movement of the market as well as inflation over time’. Another land acquisition employee at
a local authority proposed:
A diversification of compensation methods is also helpful because it will respond
better to various land owners’ demands for rehabilitation and setting up their life in
new homes.
In terms of changing the timing for land acquisition, international best practice recommends
that to promote PPPs for road projects land acquisition must be done by the government and
with a sufficient land compensation payment before tendering, recommended to be 100% in
order to attract foreign institutional investors (Prashant Gupta et al., 2009, Tamin et al.,
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2011). However, if that is not possible, a government guarantee should be granted to
compensate for the risk (Fishbein and Babbar, 1996).
Design/scope changes required by public authority (CR2 & CR5)
Cause: ‘Design/scope change required by public authority’ was found to be the second most
common and severe risk causing construction cost overruns. Although they are classified as
two different risks in the literature, in Vietnam the two risks are interrelated, and thus will be
discussed in the same section. The main causes of these risks are unexpected of geological
condition of construction area and lack of due public management. A project management
staff member stated: ‘Design changes have occurred in many projects and raise the
construction cost over its estimate’. A major reason for this, according to a private sector’s
respondent:
…is unexpected geological condition of construction area only discovered during
the construction period. For instance, sometimes the geological survey could not
identify underground water streams, which were later found and required major
changes to design such as a change to build a bridge instead of road.
However, one interviewee from a public authority claimed:
The ultimate root of the problem is inefficient public management. The public
partner has not put enough effort into preparation for a clear definition of
outcomes because they assume that the private sector will be entirely in charge of
the design work.
Further explanation was offered by another interviewee from public sector:
Public financial management for the project is also ineffective. Most highway
projects are entitled to apply the interim budgeted principle due to unclear cost
from employment of advanced technology and high uncertainty of the project.
Accordingly, the actual costs for use in the calculation of investment re-payments
will be finalised by the end of the construction period. Therefore, the private
partners have also not put due effort into designing because the later
modifications and higher costs will be compensated by the public budget.
The role of procurement method was mentioned in some interviews. One typical statement
was:
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The problem is worse in direct-appointment of investors. In this case, the
conceptual design specified in the feasibility study will be used without any
further examination because the investor expects the change will occur later and
they are entitled to receive the compensation.
Cost consequence: Changes to the design/scope as required by the public authority
obviously caused construction cost overruns. As pointed out by a project management staff
member:
How large the extra cost will be depends on whether the change is minor or
major. Usually, if it is minor, the extra cost is not much, around 1% of the total
construction cost. However, when it is major change, then legal procedures will
be involved such as seeking permission and approval from a relevant authority.
In addition, the change will raise the cost by a considerable amount as well.
Mitigation strategy: Several measures to mitigate this risk were suggested in the interviews.
First, an improvement in planning and public management was suggested by a public official,
so that the project outcome is clearly defined:
A better planning and management is needed. For projects using manageable
knowledge and technology, it is important for public sectors to provide due
examination of the geology as well as other necessary inspections to develop a
proper conceptual design. Also, it is important to provide clear definition of
project outcomes and performance, which will serve as criteria for
reimbursement of the investment re-payment.
The finding coincides with that of Zhang (2005a, p.57), who pointed out that ‘appropriate
project identification has a positive effect on outcome of BOT projects’. Second, the
application of open and competitive procedures for the selection of investors is necessary.
One interviewee observed:
Selection of investors for BOT road projects in Vietnam has been done mostly via
single source selection. As a result, there is no competition and less efficiency. I
think, if a competitive procurement process is applied, the competition among
investors will force them to put more effort into developing design and technical
solutions, which may have less variation and a lower cost.
It has been pointed out more generally that the existence of a competitive procurement
procedure with clear specifications in the requirements brings value for money to PPP
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projects (Hall 1998 in Li et al., 2005). Finally, another interviewee from a project
management unit pointed out:
[There is a need for] changing the repayment mechanism for the projects which
should be able to create motivation for the private investors to save costs and
time such as performance-based contracts rather than the post-reviewed costs as
currently applied.
This aligns with the suggestion of Aziz (2007) that the repayment mechanism should be
designed based on the government’s objectives for each project (i.e., by an increase in user
satisfaction, management of congestion, protection of the environment etc.) rather than used
as an all-for-one mechanism.
Group 2: Revenue reduction related risks
‘Insufficient traffic volume (RR1)’
Cause: Some projects were subject to ‘Insufficient traffic volume’. The main causes were
optimistic forecasting of traffic volume, commuters avoiding the fees, and the fees being
unaffordable for commuters. First, optimistic forecasting of traffic volume was common in
most toll road projects. One public official pointed out:
Many projects have actual traffic volume which is much lower than estimated.
For example, one project in the south of Vietnam, its daily traffic volume before
the toll was applied just equalled to 50% of the estimate. When the toll was
applied, the actual traffic volume dropped to just over 35% of the estimate.
Optimistic forecasting of traffic resulted from several factors, such as inefficient estimating
methodology and lack of technical staff. However, the most severe cause was opportunistic
behaviour by the project owners. As a public authority representative pointed out:
Most of the project owners have tried to get approval from public authorities to
get financing and jobs for their staff. In general, a project would get the approval
only when it ensures an economic gain and has higher rank than other
alternatives. As you know, there are thousands of toll road projects on the
waiting list, which means high competition in the sector. Therefore, trying to
boost the economic gain assessment data via increasing toll revenue (which then
involves raising the estimated traffic volume) is the usual way for many project
owners.
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Second, fee avoidance was a major cause of reduction in traffic volume. As an interviewee
working in a project management unit stated:
Fee avoidance is one major cause for the insufficient traffic volume. As you may
be aware, some toll roads developed aim to reduce the traffic congestion from the
National Highway No 1A. For example, the highway is designed for a speed limit
of 80km/hour. However, on some routes, the average limit of traffic commute is
just 10–20km/hour. To solve the problem, the expressway of Saigon-Trung Luong
has been built for relieving the traffic pressure for the Highway No.1A.
Ironically, since the fee collection has been applied on the expressway, the
commuters would rather travel in the Highway because it is free of charge. As a
consequence, the traffic volume of the expressway has reduced, on average, to
47% of the estimate.
The unaffordability of fees for road users was also a significant factor reducing traffic
volume. A public representative said:
Although road users are aware of the benefits of using newly developed toll
roads, they still do not use the roads when tolls are imposed. I think the toll is set
so high that the commuters would rather travel a longer time and distance on old
roads. For example, for a toll road located at the south east of Ho Chi Minh City,
the tolls applied to heavy and long trucks are so high that it would increase the
freight fee up to 20%. Therefore, most of the trucks stopped commuting on the
road since the toll was applied although it helps to reduce the travel time by half
and saves fuel cost. As a consequence, the revenue of the road is much lower than
estimated.
Cost consequence: ‘Insufficient traffic volume’ caused large reductions in total revenue. As
mentioned in an interview:
… toll collection is the main income of the project. The total revenue is estimated
based on the estimated traffic volume. Therefore, when the actual traffic is lower
than the estimate, a reduction in total revenue is expected with other things being
equal.
Mitigation strategy: Respondents discussed several mitigation strategies. First, they
recommended that traffic forecasting and the risk of optimistic estimating should be assigned
to the private partners. One interviewee pointed out:
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The private partners should bear the risk of traffic forecasting. As they are
supposed to be more advanced than the public sector in terms of forecasting
techniques and management, the private partners should be able to estimate the
traffic volume with enough ground and risk consideration. Therefore, even if a
project owner is opportunistic, the private partners will correct the estimation
and just invest in the project if it has enough revenue (traffic volume) to cover the
costs.
The assignment of the risk is consistent with responses to interviews conducted by Chung et
al. (2010) on risk-sharing in PPP toll road projects in Australia. However, there is doubt
around whether the private sector conducting estimation of the traffic volume would help to
reduce opportunistic behaviour; Chung et al. (2010) also pointed out that, in a market where
there is a high level of competition between projects, the private investors may inflate the
traffic volume to attract financiers and equity investors.
Second, in order to tackle the risks of fee avoidance and low affordability, government
support has been suggested:
When a road is built, it helps to develop the economy of adjoining area, although
not immediately. As we have observed so far, when tolling is applied to the
expressway through some provinces located in the mid-central part of Vietnam,
this has pushed up the price of agricultural products; but has reduced the
payments to farmers because of the higher freight costs. Therefore, I think our
local farmers are suffering. Besides, forcing people to use the toll road rather
than the alternative free road is not politically feasible. Thus, when the numbers
of those to pay the fee for road use is still low, the government should provide
some kinds of support to lower the toll rate or to compensate for the reduction in
the estimated revenue. Over time, when the area’s economy develops and brings
higher incomes, people will be more ready to pay the fee for enjoying shorter
travel time and distance.
This finding is consistent with that of Smith (1999) and Aziz (2007), who pointed out that
government support for revenue enhancement via annual flexible subsidies, shadow tolls or
annual fixed subsidies are highly recommended when the project revenue is not high enough
to compensate for the project’s cost.
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‘Toll rates are too low to generate the expected return’ (RR3)
Cause: Low toll rates were another critical risk factor which potentially caused a
considerable reduction in revenue. As revealed in one interview with a private representative:
The major cause of the risk is the slow adjustment of the current legal framework
for identification of toll fees for PPP projects. The fees are set based on the
Ministry of Finance’s guidelines. However, they are always much lower than the
required levels to recoup the investment costs. Currently, some projects have
been delayed for seeking approvals from the Prime Minister for changing the fees
applied, which can overwrite the guidance of the Ministry.
Further, this risk is also realised when toll rates are adjusted too slowly. An interviewee from
a project management unit mentioned:
… toll fees are supposed to increase over a given period of time to accommodate
for inflation. Usually, the increase is subjected to approval by the Ministry of
Finance. Nevertheless, some projects facing a shortage of traffic volume found
difficulty in getting approval for raising fee.
Cost consequence: Low toll rates are one of the important factors causing revenue loss. An
interviewee from the private sector indicated:
Low toll rate cuts the revenue sharply. Given a level of traffic, some projects just
need the toll increases to catch up partly with the inflation rate; however, it
seems impossible. In some projects, the toll revenue has dropped sharply when
the toll is just increased by 2%. As a consequence, many projects could not
collect enough toll revenue for meeting their projected total revenue.
Mitigation strategy: It is suggested that the public sector needs to take all the responsibility
for this risk. An interviewee pointed out:
The private sector has almost no right to control the toll rate. Thus, they are not
in the position to manage the risk. Accordingly, the government and public sector
need to take the risks because they have the entire power to control the rate.
However, it is hard sometimes to raise the toll rates due to political reasons, or
unaffordability by local commuters. Hence, the government support aimed at
revenue enhancement is a way to compensate for the private investors in such
cases.
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Support can be given in the form of a shadow toll, for projects facing difficulties in imposing
the collection of tolls (Aziz, 2007), or a minimum revenue guarantee (Cheah and Liu, 2006).
‘General market risk’ (RR2)
Cause: ‘General market risk’ has become a critical factor causing revenue shortfall in toll
road projects in Vietnam since the global financial crisis peaked in 2008. One public official
said:
As a consequence of the financial crisis since 2008, the economy has contracted
with lower demand but higher price levels for most of commodities, which then
leads to a decrease in demand for travel and freight services. As you may know, it
usually takes 3 to 4 years for developing and putting a toll road project into
operation. The crisis came unexpectedly and affected negatively the project’s
revenue.
Cost consequence: ‘General market risk’, such as that caused by the global financial crisis,
has caused a reduction in the revenue made by PPP toll road projects, due to a decrease in the
demand for travel and transportation of goods and commodities. An interviewee from a
project management unit pointed out:
Some projects had received desired revenues before the crisis, but, the revenue
has been reduced by 30% since 2009. Because of the impossibility to raise toll
rate, the projects are in financial difficult at the moment.
The finding is consistent with Xenidis and Angelides (2005) study on financial risks in BOT
projects.
Mitigation strategy: This risk is out of the private partner’s control; hence, government
intervention in such a case is necessary, as an interview pointed out:
… the government is in position to control the general market risk because they
can adjust macro tools to deal with the crisis such as monetary policy or fiscal
policy.
A respondent from private sector suggested:
For an immediate cure for the projects, financial support from the government is
very important for maintaining the financial position of the projects, at least
during the crisis period.
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In Portugal in 1984, the unfavourable economic conditions of high inflation and sharply
rising interest rates pushed the concessionaires of two toll roads into financial difficulty.
Without government support, the projects were not completed (Checherita and Gifford,
2007).
Group 3: OMC overruns related risks
‘Major maintenance more often than estimated’ (OMR2)
Cause: ‘Major maintenance more often than estimated’ was the most critical risk that could
cause OMC to be significantly higher than anticipated. The major causes of the risk being
realised were low quality of road construction and inefficient concession management. In
terms of road quality, one public official mentioned:
Currently, some toll road projects have deteriorated at some sections just a few
months after commencement of their operation. For example, the highway Noi
Bai-Lao Cai, right after its opening, some cracks had appeared over ten metres,
running along at Km83 of the passage from Phu Tho, Yen Bai. Or, after two
months of operation, the Saigon-Trung Luong expressway had several cracks,
and holes appeared. The main reason for these is the low quality of construction
management as well as construction materials used.
Related to the second issue of inefficient concession management, a staff member working in
a project management unit said:
It is an ironical issue. Most toll roads suffer from inefficient traffic volume.
Meanwhile, the concessionaire has tried to collect enough revenue to recoup
their investment cost without stopping over-loaded truck commuting on the road.
In other words, the concessionaire has to forgo protection of the road for overload use to get enough revenue. Thus, deterioration of the road condition comes
quicker, which requires major maintenance more often.
Cost consequence: Both low road quality and inefficient management had caused major
maintenance costs to be much higher than initially expected. These issues also meant that
maintenance was required more frequently than estimated, which considerably raised the total
OMC. As stated by an interviewee from the private sector:
The OMC is supposed to be low in most road projects if the construction quality
is ensured accompanied with scheduled maintenance. However, it is getting
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higher for some toll road projects currently due to more frequent maintenance
required.
Mitigation strategy: Since the risk being realised was caused mostly by the private partner’s
management (i.e., quality of construction, operation and maintenance), the private partner
should bear this risk. A public official pointed out:
The advantage of PPP is that the private partner has to plan for the whole life
cycle of the project, not just focus on construction as in traditional procurement
method. Therefore, if they did not perform well at the construction stage, they
would suffer in the O&M stage. If they let over-loaded means of transportation
commute on their roads, then they must be ready for paying higher maintenance
costs.
Sharing a common understanding of the role of private partners in PPP toll road projects,
Chung (2008 in Chung et al., 2010) pointed out, means that innovation and cost savings
emerge from bundling tasks in PPP for the whole life cycle of the project, and are assigned to
the private partners. The government would be shielded from the operation and management
(O&M) risk (Chung et al., 2010).
‘Inflation risk’ (OMR4)
Cause: Inflation rates change over time and can raise the costs of inputs employed for the
O&M of toll road projects. An interviewee from a private enterprise stated:
The inflation does affect the price of materials and labour costs. Especially, the
cost for maintenance, which spreads over many years, has changed over time and
mostly risen proportional to inflation rate. When we estimated the cost of O&M,
we use a fixed inflation rate. However, it is hard to predict precisely the inflation
rate for use in any project. Thus, the change toward higher inflation rate than it
is estimated would be a risk of costs rising.
Cost consequence: Inflation has been introduced into the formula to calculate the OMC.
Thus, an inflation rate that is higher than anticipated would result in an OMC overrun. An
interviewee from the private sector said:
As some other developing countries like India, inflation has been added to the
formula to identify the O&M cost over the concession period. Hence, higher
inflation would result in higher O&M cost. When we do financial planning for the
86

project, if we under-estimate the inflation rate, then when the actual inflation rate
rises higher than the estimated, we have the O&M cost overrun.
The finding is consistent with a study conducted by Xenidis and Angelides (2005).
Mitigation strategy: Two possible solutions were proposed for mitigation of the risk:
government support and user compensation in the form of higher toll rates. An interviewee
advocated that the road users should bear the risk:
We can introduce inflation rate into the formula to identify the toll rate so that the
increase in O&M cost due to inflation can be compensated via toll revenue.
However, considering the affordability of fees for road users and the difficulty of raising fees,
a public official proposed:
Government support to guarantee compensation for inflation risk is necessary
because the government is in a position to be able to control the inflation rate
and price levels in the economy. It is recommended that the government stipulates
a fix inflation rate applied for each time period, then is ready to pay
compensation if there is a gap between the actual inflation and the fixed one.
In some countries, such as China, the toll rate has been indexed to inflation (Ke et al., 2012)
so that the toll revenue can cover an increase in the OMC when inflation is higher than
expected. Findings from research conducted by Hwang et al. (2013) revealed that inflation
risk should be shared between public and private partners as neither party can control it well,
although it was acknowledged that the government had more influence over the risk via
macro management. In the case that it is not possible to raise the toll rate, other forms of
government support should be considered (Smith, 1999, Abdel Aziz, 2007). Therefore, the
mitigation strategy should be based on a project’s specific condition. If it is possible to raise
the toll, the risk should be transferred to the road user by incorporating the inflation rate into
the toll rate formula. If it is not possible to raise the toll, the government should provide some
kind of support to compensate for the risk.
‘Government requested a change in output specification’ (OMR1)
Cause: Requests from local authorities in charge of toll road management for a change to the
output specification are infrequent in toll road projects. However, there have been several
cases where they have occurred. To illustrate, a public representative from a PPP project
stated:
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The local government requests a change in output specification for safety
purposes, such as restricting the types of transportation commuting on the road
as well as putting more traffic signs once accidents occurred.
An interviewee from a private company provided a complementary example:
Due to changes in safety rules, a limitation on the type of trucks commuting on a
road in the south has been imposed, which reduced the total traffic volume by
10% since then. On the other hand, whenever serious accidents occurred, the
local authority would request further actions such as putting on more speed limit
signs, installation of new equipment for accident prevention… etc.
Cost consequence: Requests for changes in output specification caused increases in OMC.
As pointed out by an interviewee who was a private representative in a PPP project:
We actually don’t know whether the request is really efficient. However, we can
see straightaway that there is a cost increase to an O&M cost item. Sometimes,
accidents are originally caused by the commuter’s careless or negligent driving
behaviours. Anyway, whatever the causes were, the new requirements were not in
output specifications or scope of work. Thus, it raised the O&M cost over its
estimate.
Mitigation strategy: If the change was not grounded on the private concessionaires’ fault,
government compensation is recommended via the provision of support or a guarantee. As an
interviewee from a public authority stated:
Road safety is a high priority of the government in the development of new roads.
Thus, putting in a request for enhancement of road safety may result in higher
costs, although it may increase safety for commuters as well. Therefore, if there
wasn’t fault by the private investors (i.e. low quality of road, not enough signage
etc.), the government needs to bear the cost resulting from their request. It is
important for both sides to negotiate the cost before implementation of the project
to avoid later dispute.
Group 4: Financing cost overruns related risks
‘Insufficient equity contribution’ (FR8)
Cause: This risk was found to exist in some projects where the private partners had low
financial positions. A public official provided the following illustration:
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Although the equity contribution in each project is required to be no less than
30% of the total investment cost, some private investors have found difficulty in
raising enough for the contribution and have resourced external debt for
financing it. The issue often happened in projects with a single source selected
investor, where assessment of the investor’s financial eligibility had not received
enough attention. Thus, when the project commences construction, delay in
mobilisation of investors’ equity has been observed.
Cost consequence: Interviewees pointed out that a shortage of equity contributions led to
higher financing costs. The first reason for that was the way the financial cost is calculated in
toll road projects in Vietnam. A public official stated:
… in Vietnam higher equity contribution leads to lower financing cost (which
mostly refers to interest) in PPP projects. The equity owners can receive two
types of returns for their investment: i.e. opportunity cost for using equity and
earnings from business. The earnings from business is realised after all the
investment expenditure has been recouped. The cost for equity is treated as
interest and deducted from the cash flow as an expense annually. As a result, the
opportunity cost is often restricted to lower than the cost of debt. As a
consequence, the cost of using the external debt has raised total financing cost to
a level over its estimate.
A second cost consequence was that high equity contributions led to a lower cost of
borrowing. An interviewee from the private sector said:
When we borrow from a bank or financial institution, they often look at our
equity contribution and collateral assets for the contribution. Thus, higher ability
to provide equity contribution is evaluated as a lower risk borrower, and enjoys a
lower interest rate. As a result, the overall cost of financing is lower than when
you have a higher equity contribution.
This finding is consistent with the discussion of financial risks conducted by (Chung et al.,
2010).
Mitigation strategy: In order to mitigate the risk from the public side, it is highly
recommended that a competitive procedure for the selection of investors is employed. A staff
member working on project management stated:
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We need to apply an open and competitive procedure in most of the cases because
the procedure ensures a standard and detailed evaluation of investors’ financial
eligibility. If they don’t meet the requirements, they will not have a chance to go
further for technical evaluation as well as price offer. Hence, financial inability
investors won’t have a chance to implement the projects, and avoidance of the
risk can be achieved.
The role of the public partner in applying a competitive procedure to select investors is
supported by a study conducted by Ke et al. (2010).
‘Interest rate risk’ (FR5)
Cause: Interest rates in Vietnam’s financial market have fluctuated unpredictably since the
international financial crisis, which has brought an element of risk to many PPP toll road
projects. A public official stated:
Since 2010, the interest rate has varied drastically, from 8% to 17%. More
seriously, the interest rate has changed daily and unpredictably, which has made
it harder for many projects to reimburse their debt at the pre-negotiated interest
rate.
In addition, the financial crisis caused stricter rules for lending and made it more difficult to
access official lenders. A public official pointed out:
As a consequence of bankruptcy of many enterprises, the banks have applied
stricter rules for properties used as collateral. The rules make it harder for toll
road projects to borrow money from banks, especially those projects under
construction due to the unavailability of collateral assets. Therefore, some
project investors have had to borrow from informal sectors with much higher
interest than originally estimated.
The finding is consistent with the study by Xenidis and Angelides (2005), which pointed out
that in an unsecured loan system the lenders tended to take extra security measures for a loan,
resulting in an overburden of cost to the projects.
Cost consequence: Financing costs have risen considerably as a result of the fluctuation of
interest rates. A public official gave a relevant example:
There was one project I knew which had delayed for a year as a consequence of
interest rate rises. The project owner had spent lots of time on renegotiation of
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the debt and interest rate, but was still struggling to get financing. You know,
when the project was approved, the loan had been signed with just 7% interest
rate. However, just in a year, the market interest rate had gone up to double of
that accompanied with stricter requirements for collateral. Meanwhile, toll road
projects usually have asset formed during construction period, which may be not
enough for accommodating the rise in collateral requirements for the loan.
Therefore, a higher requirement for collateral, such as office buildings as
collateral, ruled out many projects from accessing their usual loan allowance. In
order to make the construction going, borrowing from informal lenders has
caused the cost to rise nearly triple from the estimated.
The finding is consistent with that of Xenidis and Angelides (2005), as mentioned earlier.
Mitigation strategy: For mitigation of interest rate risk, it is important to identify the cause,
and the responsible party should be able to bear the risk. To illustrate, a public official said:
If the risk has been rooted from a careless financial plan design, it should be
borne by the private investors. The private investors are supposed to be more
advanced than the public sector at financial planning and design and thus should
be able to predict the risk in normal economic conditions. However, when the risk
caused by macro reasons, such as financial crisis, government supports should be
provided. You know, only the government can control the interest rate via their
macro policies. Also, the government can intervene via provision of support such
as debt guarantee so that lower risk premium and less strict requirements for
collateral can be granted to toll road projects.
These findings are consistent with studies by Smith (1999), Delmon (2010) and Tserng et al.
(2014) in their discussions on government guarantees to mitigate interest rate risks.
‘Preferential debt unavailability’ (FR6)
Cause: The risk was identified as a consequence of lacking proper financial mechanisms for
PPP projects, which led to an inability to access the preferential debt granted by the
government. As one public representative at a PPP project stated:
As a financial support measure from the government, some projects are entitled
to receive a preferential debt with lower interest rate than required by
commercial banks up to 70% of the total project construction cost. However, not
many private investors are able to access this debt because of failure to meet the
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requirements for lending. The requirements for lending are mostly designed for
corporate financing which is impossible to apply to financing PPP projects. For
example, it is required that a project company has to provide evidence to show
that the company has not been in loss in the last three years. If the company is
just established for implementation of the project, the parent company needs to
provide a guarantee for the total amount of debt. Nevertheless, most of the parent
companies decline to provide the guarantee because they just like to take
responsibility for the part they take in the project. You know, it is fair enough
because the main investor in a PPP projects usually contributes and receives not
over 50% of the total project investment outlay and profit share.
Cost consequence: As a consequence of being unable to resource the preferential debt, each
party of the concessionaire has to borrow from commercial banks using the project’s assets as
collateral, which leads to higher financing costs for the projects due to higher interest rates.
One interviewee from the private sector said:
There is about 2% to 4% difference between the interest rates of preferential debt
and commercial banks. Thus, if a project cannot access preferential debt, it has
to pay a higher interest rate to get finance from commercial banks. Besides the
cost, delay in construction can be expected due to the waiting time for application
for preferential debt.
Mitigation strategy: Requirements for eligible investors and preferential debt applicants
should be consistent to mitigate the consequence of risk. A public official suggested:
The criteria for selection of eligible investors must incorporate and be consistent
with the preferential debt application criteria so that when investors are selected
for implementing the projects they should also be eligible for borrowing the
preferential debt.
An interviewee from the private sector suggested a change in the processes around
preferential debt:
It is really helpful if the preferential debt is approved before signing the
concession contract so that it makes sure that the debt is available when the
project commences construction.
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5.2.2

Preferred Allocation of Financial Risks

The survey data on preferred allocation of risks between public and private sector had been
analysed following principle specified in section 4.3.1.3. Accordingly, risk allocation
preferences among public and private partners had been realised as presented in Table 5-3
below.
Table 5-3: Risk allocation preferences
Response by public respondents
Code

Risk factors

Public
(%)

Private
(%)

Response by private respondents

Shared
(%)

Allocation

Public (%)

Private
(%)

Share
d (%)

Allocation

50

Public/Shared

40

20

40

Public/Shared

Public

40

60

Shared

Shared

25

75

Shared

33.3

Public/Private/Shared

67

Shared

Construction cost overrun related risks
CR1
CR2
CR3
CR4
CR5
CR6
CR7

Land unavailability
Design changes caused by public
authority
Unforeseen
geological
and
weather conditions
Environmental compliance
Scope changes required by
public authority
Unavailability of materials and
labour
Approval delay in construction

50
100

33

67

100
67

33

50

Private

33.3

33

Public

33

33.3

67

Shared

20

40

40

Shared/Private

50

Public/Shared

25

25

50

Shared

75

Shared

50

50

Public/Shared

67

Shared

period

Revenue reduction related risks
RR1
RR2
RR3
RR5
RR6
RR7

Insufficient traffic volume
General market risk
Toll rates are too low to generate
expected returns
Competition
from
other
facilities/routes
Approval delay in operation
Natural force majeure

25
50

50

Public/Shared

100

Shared

33

33

67

Shared

67

33

Public

100

Shared

50

50

Public/Shared

100

Shared

100

Shared

67

Shared

25

Private

67

Shared

33

67

Shared

25

100

Public

33

67

Shared

OMC overrun related risks
OMR1
OMR2
OMR3
OMR4

Government requested a change
to output specifications
Major maintenance more often
than estimated
Tort liability
Inflation

100

50

33

Private

50

100

Public/shared

75

33

Public

Financing cost overrun related risks
FR1
FR5
FR6
FR7

Exchange rate risk
Interest rate risk
Preferential debt unavailability
Inability to service debt

FR8

Insufficient equity contribution

25

75

Private

25

50

40

40

20

Public/Private

50

50

50

50

Private/Shared

20

60

Shared

50

50

20

100

Private

Private
Public/Private

100

50

Shared
Public/Private

50

Private/Shared
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Table 5-3 shows that majority of respondents from both the public and private sectors
reached consensus on the allocation of 15 of the 22 risks. Eight of the 22 risks were allocated
to private partners. Of those, five risks were mutually agreed by the majority of respondents
from both parties as being best allocated to private partners: ‘Environmental compliance’
(CR4), ‘Major maintenance more often than estimated’ (OMR2), ‘Exchange rate risk’ (FR1),
‘Interest risk’ (FR5) and ‘Insufficient equity contribution’ (FR8). Although sharing is an
option proposed by the public sector, some respondents from the private sector said they
preferred to take on the risks of ‘Unavailability of labour and materials’ (CR6) and ‘Inability to
service debt’ (FR7) by themselves. In contrast, some public respondents thought that the
private partner should take all the responsibility for the risk of ‘Preferential debt
unavailability’ (FR6), while all the private sector respondents preferred sharing this risk.

5.3 Applicable Government Support for PPP Toll Road Projects in Vietnam
5.3.1

Effectiveness of Support Measures

Following data analysis principle specified in section 4.3.1.3, the analysis of the data
collected from the questionnaire survey on the effectiveness of government support measures
for the mitigation of financial risks enabled the support measures to be ranked according to
the effective score for each measure in three categories. The categories were ‘VGF’,
‘Contingent products’ and ‘Project development funds’. The results are presented in Table 54 below.
5.3.1.1 Category 1: ‘VGF’
Six effective support measures for eliminating the viability gap, the average score of which
equals 3 or more, have been classified as ‘Government subsidies to defray
development/construction costs’ (VG1), ‘Provision of land’ (VG4), ‘Annual fixed subsidy’
(VG2), ‘Annual flexible subsidy’ (VG6), ‘Tax incentives’ (VG5), and ‘Government grant
right to concessionaire to collect income from existing utilities’ (VG3).
Of these measures, ‘Government subsidies to defray development/construction costs’ (VG1)
was identified as the most effective. Provision of financial resources at the construction
period immediately offsets the initial costs and reduces the financial pressure for private
investors (Fishbein and Babbar, 1996). It is also the cash in hand which ensures high
commitment of the government to the project. Thus, it was preferred by most respondents.
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Table 5-4: Effectiveness of government support measures for mitigation of financial
risks
Support measure

Effectiveness
Mean score
Ranking

Category 1. VGF
Government subsidies to defray development/construction costs
(VG1)

4.2

1

Provision of land (VG4)

3.9

2

Annual fixed subsidy (VG2)

3.7

3

Annual flexible subsidy (VG6)

3.32

4

Tax incentives (VG5)

3.09

5

Government grants right to concessionaire to collect income from
existing utilities (VG3)

3.06

6

Concessional loan-soft loan (VG8)

2.88

7

Concessional loan-standby loan (VG9)

2.4

8

Shadow tolls (VG7)

2.32

9

Concessional loan-subordinated loan (VG10)

2.25

10

Guarantee of revenue (GG1)

4.43

1

Minimum traffic guarantee (GG2)

4.06

2

Toll adjustment (GG8)

3.88

3

Concession period extension and revenue enhancement (GG9)

3.56

4

Debt guarantee (GG4)

3.56

5

Guarantee of return on capital/rate of return (GG3)

3.23

6

Guarantee of ‘no second facility’ (GG7)

3.14

7

Equity guarantee (GG5)

3.04

8

Currency risk guarantee (GG6)

2.72

9

Grant property development right (GG10)

2.68

10

Guarantee of remittance of profits to homeland (GG11)

2.48

11

Guarantee of termination/cancellation (GG12)

2.2

12

Guarantee of political risk (GG13)

2.11

13

Land acquisition and compensation (OS1)

3.59

1

Assistance with planning and development control (OS2)

3.09

2

Category 2. Contingent products

Category 3. Project development funds
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The second effective support measure was identified as ‘Provision of land’ (VG4). In
Vietnam’s context, the cost of land acquisition and compensation is huge, usually constituting
30% to 50% of the total investment cost. Hence, provision of land by the government at no
cost to the project means a significant reduction in the project’s initial investment and,
obviously, increases in the profitability of the project. Delay in land acquisition was
identified as a critical risk for higher construction costs. Thus, the majority of respondents
highly appreciated the provision of cleared land which is ready for construction to
commence. Land provision was also attractive to private investors in BT projects. In such
projects, the government provides an area of land as compensation for the investment cost of
a road project. The private investors, after completion of the road project, can use the land for
other profit-generating development projects.
Others in the top 4 effective measures were ‘Annual fixed subsidy’ (mean=3.7) and ‘Annual
flexible subsidy’ (mean=3.32), but they received fewer votes than the two items discussed
above. The ranking reflects the lower level of certainty about annual subsidy measures,
because these subsidies will be granted over a long period of time, during which many
changes could occur, such as changes in government budgets, the debt position and policies
for prioritising budgets for PPP toll road projects.
‘Tax incentives’ (VG5) and ‘Government granting right to concessionaire to collect income
from existing utilities’ (VG3) were other effective measures, with mean scores of just over 3.
However, the survey data showed that these two measures were effective, with low
likelihoods of being extremely effective (for VG3, 6.8% of total responses and for VG5,
15.9% of total responses). In addition, these two measures had almost the highest standard
deviations. This indicates that they have differing effects across projects; that is, they are very
effective for some projects but have no effect in others.
5.3.1.2 Category 2: ‘Contingent Products’
‘Guarantee of revenue’ (GG1) was ranked as the most effective measure in the ‘Contingent
products’ category. Revenue from the collection of tolls was the major source of earnings for
PPP toll road projects, and its variation has a large impact on the achievement of a project’s
targeted profitability and feasibility. Thus, government guarantee of revenue is popular in
PPP toll road projects in many countries (Delmon, 2010, Fishbein and Babbar, 1996).
‘Minimum traffic guarantee’ (GG2) is the effective measure that ranked second in the
‘Contingent products’ category. It is a favoured measure because it ensures that the planned
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earnings for the project are met and helps to maintain the profitability of the project.
However, in comparison with ‘Guarantee of revenue’ (GG1), ‘Minimum traffic guarantee’
(GG2) ensures only the quantity of traffic and leaves the toll rate uninsured. Thus, it seems
less favourable because the toll rate adjustment is complicated by the sensitivity of road users
to toll changes (Aziz, 2007, Delmon, 2009) as well as government’s intervention on toll rate
increases (Delmon, 2009, Fishbein and Babbar, 1996).
‘Toll adjustment’ (GG8) was ranked third, and it was close to being one of the very effective
measures. Changes in inflation, to ensure that the real income remained unchanged, have
been incorporated into the formula for toll calculation in many PPP toll road projects in
Vietnam. However, toll adjustment is subject to temporal delays and must be approved by the
relevant authority. A delay in approval will result in a shortfall in revenue, because the toll
could not be adjusted to meet the required rate. Sometimes the approval is not granted,
because public management reacts to public resistance to toll increases. Under such
circumstances, a government commitment to provide compensation will secure the project’s
revenue and, hence, receive more support from private investors.
‘Concession period extension and revenue enhancement’ (GG9) is applied in most of the PPP
toll road projects in Vietnam; it was evaluated as the fourth effective measure. The method
was less favoured than the former measures, because it requires time for re-evaluation of the
compensation amount as well as calculation of the extended period. In addition, private
investors were not keen to extend the operation of unprofitable projects, because longer
operation periods also brought extra risks. However, the public respondents preferred the
method because it causes less financial stress to the public budget.
‘Debt guarantee’ (GG4) was also ranked fourth. However, it was less often applied in PPP
toll road projects in Vietnam, because of an inability to access guarantees. The government’s
regulation on debt guarantee for investment projects in general requires that guaranteed
projects be profitable, which has meant that many toll road projects have been ineligible for
the guarantee. The majority of PPP toll road projects have been economically feasible but
financially infeasible. However, those projects which could meet the requirements for debt
guarantee have enjoyed low interest rates and secured loans.
Besides the four top-ranked measures, respondents indicated that three others were effective
measures: ‘Guarantee of return on capital/rate of return’ (GG3), ‘Guarantee of “no second
facility”’ (GG7) and ‘Equity guarantee’ (GG5). The guarantees were seen as being effective
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in many projects, but the number of projects for which they were valued as very effective and
above was only around 45–47% of the total responses.
5.3.1.3 Category 3: ‘Project Development Funds’
Two support measures in this category were evaluated as effective. The support ‘Land
acquisition and compensation’ (OS) was given higher points than ‘Assistance with planning
and development control’ (OS2). In Vietnam, developers face difficulties with ‘Land
acquisition and compensation’ if the relevant public authorities are not involved, due to the
price negotiations with, and reactions of, house owners. Accordingly, it is common for local
authorities to be responsible for implementing land acquisition, and for the central
government to regulate the rates for compensation. Although the rates for compensation are
often lower than the market rates, they are consistent for all houses. In most cases, land
acquisition is more quickly done by the local authority than the private investor, due to the
equality in land acquisition policy.
‘Assistance with planning and development control’ (OS2) has been commonly provided by
the Ministry of Transport and other related ministries, especially with solicited projects.
Solicited projects are those where the feasibility analysis has been prepared by the public
sector, including the necessary studies such as a report on the geographical conditions of the
project locations, a technical analysis, a business case and a financial model, which provide a
clear view of, and more detailed information about, the project and enables private investors
to conduct their evaluations more easily and at lower cost. Respondents were positive (i.e.,
they gave 3 or more points) about this item.
5.3.2

Factors Affecting a Choice of Government Supports

Although any government support measure will advantage a PPP toll road project, it is
essential that public and private partners negotiate the form of government support, so that
they achieve their goals for investing in the project. The data on factors affecting the choice
of a government support program for the projects have been collected via semi-structured
interviews with respondents in public and private sectors, and are analysed and discussed in
the following section. Besides the preference for a stable value, the results reveal different
preferences for choosing an appropriate government support program for PPP toll road
projects.
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5.3.2.1 Results of Semi-structured Interviews with Public Respondents
Analysis of the transcripts highlighted four main features of government support that were
selected by the public sector respondents: ‘Economic efficiency’, ‘Stable value’, ‘Deferrable
payment’ and ‘Least cash payment’.
‘Economic efficiency’
‘Economic efficiency’ as a support must be at the least cost to the government in comparison
with other options. In addition, the government must ensure that, with any form of support
given, the project can still bring the highest economic NPV in comparison with other options
(including the option of the traditional public provision method). It is obvious that, if the
selected support measure makes the project less economically feasible, the better option is to
replace the support measure. Moreover, with the presence of a support value, if the project is
no longer economically superior to the traditional public provision method, the government
will have to let the project be implemented in the traditional way.
A public interviewee revealed:
There are many ways the government can provide supports to PPP toll road
projects. Thus, selection of any support measures needs to be based on the cost
benefit analysis to ensure their choice is economically efficient. The choice
should be economically feasible and achieve higher ENPV [economic net present
value] than other supports.
Another interviewee followed this up:
It is also necessary to review the project with support to see whether it is still
better to be implemented via PPP method than the traditional public provision
method.
A further comment was:
It is important that the project under the support measure still meets the
government’s development goals. For example, some private investors were
seeking a guarantee of ‘no second facility’ when they participated in bidding for
a toll road project in the mid-central area. The government couldn’t provide the
guarantee due to it conflicts with the development plan of the region. The midcentral area has developing demand for sea-transportation which runs along
with the road. It is estimated that the demand for passenger transportation by the
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road will be higher than the road capacity, thus making passenger transportation
via marine way supplementary in future.
‘Stable support value’
‘Stable support value’ is important for planning budgets and calculating reimbursements.
Hence, all things being equal, a public sector will choose a support measure with a higher
stable support value. An interviewee from public sector pointed out:
[A stable support value], both annually fixed or a fixed lump sum at one year
make it easier for planning financial resources and reimbursement. Every year,
the central government plans the budget for next year and reviews the spending
at the mid of the next year. Therefore, if the support is identified and stable, it has
more chance to be put in the budget plan and reimbursed in time. In the case of
variable support value, it is planned with an estimate. However, sometimes the
estimate may be under the actual cost and not enough to cover the actual cost.
Another observation is that a stable support value can result in fewer disputes and require less
renegotiation, saving time and administrative work for both public and private sectors. In this
connection, an interviewee stated:
… when the support value has been clearly defined in the contract, there is no
need for further negotiation. We just rely on the contract and arrange the
payment from the annual government budget. This saves us time and
administrative costs as well. Some other support methods like extension of
concession period or guarantee of return require lots of calculations and
approvals from other related authorities. Accordingly, it takes months or even
years to finalise the support value, which then may be no longer current for the
situation of the projects.
‘Deferrable payment’
‘Deferrable payment’ refers to a form of government support which could be paid as late as
possible to the concessionaire. An interviewee pointed out:
The government prefers to pay support to get a road built. However, the later the
payment is made, the more preferable the support is. Similar to other developing
countries, Vietnam has a huge demand for government support as well as
investment for development of infrastructure. However, the funding for the
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infrastructure is always not enough at a given time. Therefore, a delay in making
the payment brings more time for the government budget to accumulate funding
and be ready.
A deferrable payment helps to enhance the financial feasibility of a project, because it
increases the chances of getting on board investors with strong financial capabilities. An
interviewee explained:
When the support is clearly stated that a payment will be deferred for a
reasonable time, it helps to sort out investors who lack of financial capability.
Another interviewee added:
… investors with low financial capability always seek for government support in
the first place so that they can take advantage of the funds for financing their
construction costs. Therefore, those who stay with the deal are investors with
sufficient financial capability to handle the projects, which makes the projects
more financially feasible.
Determination of the length of a deferrable period is also important for attracting private
investors. The period should be long enough for the government to budget but short enough
for the private partner to utilise the resource without further cost. An interview revealed:
When the private investors have used up their equity, but cannot resource the
support, they must borrow using commercial loans in the form of a short-term
loan with high interest. Therefore, unless the support is scheduled to meet the
financial need of the project in time, it may jeopardise its benefits and become
less attractive to private investors.
‘Least cash payment’
‘Least cash payment’ refers to a preference for paying compensation in-kind rather than in
currency. An interviewee noted:
The most popular methods of supporting of PPP toll road projects in Vietnam so
far are those in-kind, such as concession period extension and revenue
enhancement-GG9, provision of land-VG4, grant property development rightGG10. The reason for these being popular is because the government has found it
was hard to raise cash for budgeting for new projects, and so, granting support
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in kind is more possible. Applying these methods, the government could avoid the
financial burden to the budget.
However, the applicability of compensation in-kind is getting more difficult due to the
limitation of in-kind resources. The most popular support in toll road projects in Vietnam so
far was ‘Concession period extension and revenue enhancement’ (GG9). An interviewee said:
Granting concession period extension and revenue enhancement is the most
popular one because it meets both parties’ objectives. In terms of the government,
although they just couldn’t take over the road at termination time, they would a
few years later without extra cost incurred. In terms of the private investors, they
just continue their usual business operation until the investment is recouped. If
further major maintenance or other related operation costs occur, they would be
recouped during the extended concession period. Nevertheless, with development
of PPP method worldwide as well as new supporting methods emerged, this
method has received less support from the private investors because they mostly
would just like to finish the project as soon as possible.
Other forms of in-kind support have become less popular due to limitations on the resources
that are available for them. For instance, private investors preferred ‘Provision of land’
(VG4). However, this form of support has become less applicable, as mentioned by one
interviewee:
In some projects, the government gives the private investors a large block of land
to compensate for the costs, which the private investors had put in a road
projects. The private investors, then, can use the land for their own business and
investment such as building residential houses for selling. However, land is a
limited resource and less available for new projects. Thus, the method is less
likely to be applicable in the future.
5.3.2.2 Results of Semi-structured Interview Private Respondents
Analysis of the interview data collected from private respondents revealed that private sector
representatives preferred support measures to have four main features: ‘Achievement of
target profit’, ‘Cash in hand’, ‘Stable value’ and ‘Time value of money’.
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‘Achievement of target profit’
Private respondents expressed their appreciation for forms of government support that were
aimed at ensuring their target profit was met within a given time frame. An interviewee
stated:
Most of [the] toll road projects are not financially feasible. If the government has
not provided any kind of support, there would be no way to attract private
investors to get involved in the projects. The support value should be enough for
the project to be able to meet the targeted profits of private investors as well.
Usually, the target profit was pre-defined by policies on construction management in
Vietnam, as pointed out by an interviewee:
Thresholds for the profit of toll road projects were guided by the Ministry of
Construction’s documents as around 10–14% of the total estimated costs of the
projects. However, the thresholds should be based on negotiation between the
public and private investors before signing the concessionaire contract because
each project has their own risk nature. The private investors expect higher
return/profit for riskier projects. Therefore, there should not be an imposition on
the target profits so that it is easier for toll road projects attracting private
investors.
‘Cash in hand’
Private investors preferred support measures that involve large payments of cash. An
interviewee pointed out:
We prefer support measures with cash payment such as construction cost subsidy,
fixed or annual subsidy for compensation of revenue short fall rather than inkind. The direct benefit is a reduction in financing cost. When you receive cash,
you can use the subsidy for paying other costs without extra borrowing. Also, you
can use the cash to pay off the debt, which helps to reduce the amount of interest.
Hence, it can help to save lots of financing cost.
Another interviewee added:
The benefit is hard to achieve if an in-kind support is applied such as an
extension of concession period. The longer time you need for recouping your
investment, the higher financing cost you have to pay. You know, when you
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cannot collect enough revenue, you cannot service debt as planned. Thus, more
cost will incur then such as late fee or borrowing at higher interest to pay the
debt.
Private investors were less inclined to prefer in-kind support measures, due to the hardships
they impose. One interviewee explained this private sector perspective:
Some in-kind support measures are ideally described in documents. However,
they can be very hard to apply. For instance, grant of property development
right-GG10 has been granted to a project I had worked for. The road lay over
seven provinces, which had different development plans and local regulations.
Thus, when our company had planned

or building some other business

infrastructure along the road such as petro-stations or establishing advertisement
boards, we got into difficulty on getting business approvals from local
authorities. As a result, we actually couldn’t get any benefit from the support at
all.
‘Stable value’
Most interviewees preferred support measures that had a stable value across the concession
period. One interviewee said:
We prefer stable support value over time because its payment is often in time and
predictable. You know, the concession contracts usually last for a long time,
around 15–30 years. If we know how much the government can support, we can
plan our financial resource better for that period.
Another interviewee discussed flexible subsidies to support the stable value support
measures:
Flexible subsidies such as minimum revenue guarantee bring more difficulty for
us to budget our financial resources than the fixed subsidy. Although in theory,
the compensation for the gap of revenue is ensured by the subsidy, the most
important thing is the time value of money. It usually takes time for identification
of the subsidy amount, getting the approval of relevant authorities, budgeting and
reimbursement. During the waiting time for the approval and reimbursement, we
still had to pay interest for unpaid loans. Therefore, when the money is received,
it may be no longer matching the gap due to extra interest paid.

104

‘Time value of money’
Private sector interviewees preferred support payments to be made early. A typical interview
statement indicated:
When the subsidy or grant in cash is provided, the earlier payment is better for
us, and hence more preferable. If we can make a choice, we usually prefer the
fixed subsidy to defray construction cost. The reason is that during the
construction cost, the demand for financing is higher because of buying
construction materials, and the employment of equipment. Besides, the interest
rate during the construction period is also high due to its high risk nature.
Therefore, if the government can support in cash during this period, it’s really
highly appreciated.
Private investors accepted a deferred payment if extra compensation was provided. One
respondent explained:
We all know that there is a limited budget the Government can provide. Hence, a
deferred payment is acceptable as long as a proper compensation for extra
financing costs and other related costs counted in the total support amount. In
other words, we expect higher payment for deferred supported amount.

5.4 Chapter Summary
In summary, Chapter 5 presented the result that 22 financial risks are relevant to PPP road
toll projects in Vietnam. The risks were categorised into four main sections based on their
cost consequences. The top 3 critical risk factors in each category were further examined via
semi-structured interviews in terms of their causes, cost consequences and mitigation
strategies. The survey explored the preferred allocations of risks. The results highlighted that
both public and private sectors agreed on the allocation of the majority (15 of the 22) of the
risks. However, disagreement showed where the public sector preferred more risks to be
allocated to private partners than the private investors were willing to take on.
The chapter also presented an evaluation of the effectiveness of 25 support measures that
governments worldwide have applied to toll road projects. Sixteen support measures were
found to be effective in the context of Vietnam. Factors affecting the choice of government
support measures were elucidated through the analysis of semi-structured interview
responses. The results showed that both public and private sector respondents had the same
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preferences about the stable value of support measures. However, they shared different views
about the other six factors, that is, ‘Economic efficiency’, ‘Achievement of target profit’,
‘Deferrable payment’, ‘Least cash payment’, ‘Time-value of money’ and ‘Cash in hand’. The
next chapter will demonstrate how the developed model can be used in practice. A given PPP
toll road project in Vietnam has been used as a case study.
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CHAPTER 6 : CASE STUDY

6.1 Background to the Case Study
6.1.1

Selection of the Case Study

The project chosen for the case study was one of the projects developed under the new legal
framework for PPPs initiated by the Vietnamese government in 2010. The reason for
choosing the project was that it had been developed under the new legal framework with the
full features of a PPP toll road project; it had been chosen by the government as the first
official trial PPP toll road project in Vietnam. Because a model to evaluate the forms of
government support provided for the project was not available, none of them had been
properly justified. Similarly, the methodology of risk management had not been developed
comprehensively in the feasibility report. Therefore, the project was chosen to illustrate the
developed model for financial risk management and evaluation of government support
measures in PPP projects in Vietnam.
6.1.2

Project Overview

The project aimed to develop a toll road which belonged to the North–South Expressway,
which covers 98.2 kilometres, accommodates four lanes of traffic, and connects four major
cities in the south of Vietnam. The name of the project may not be disclosed in this research,
as it is restricted by the current laws and policies on procurement in Vietnam. The data
collected from the project include estimated cash flows, risk identification and allocation,
which are presented in its latest documents.
The main objectives of the project are:
(1) to shorten the journey from Ho Chi Minh City to the regional tourism centre and to
open investment opportunity in the South Central
(2) to overcome traffic congestion and reduce traffic accidents that often occur on the
National Highway No. 1A
(3) to meet the transport demands of goods and passenger carriers between major
economic zones of the south, south-east and central regions, as well as between the
north and the south, including Mekong Delta and foreign countries (such as
Cambodia)
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(4) to facilitate rapid formation and development of industrial zones, tourist areas along
the route and ecotourism along the sea of the south-central coastal provinces
(5) to promote rapid construction and development of ring road Nos. 3 and 4 (Ho Chi
Minh City and region expressway system)
(6) to create conditions to promote completion and gradually implement the transport
plan determined in the Vietnam transport development strategy to 2020 and vision
over 2020.
The project is being delivered using the design-built-financing-operation-transfer (DBFOT)
type of PPP and has a concession period of 30 years, including 41 months for the
construction period. The construction was to commence in July 2014 and finish by November
2017. The operation period will commence in December 2017 and end in July 2044. The
private investors are to carry out all the tasks of the project: (1) design, (2) construction, (3)
arrangement of financial resources and (4) O&M. The project will be financed via private
equity, debt from commercial banks, an International Bank of Reconstruction and
Development (IBRD) loan provided by the World Bank, and VGF funding provided by the
Vietnamese government.
6.1.3

Base Case Financial Data

The base case financial assessment data are those estimated by the technical advisors of the
project management unit of the government, and outsourcing international consultants. The
data have been used for the project’s financial and economic assessment. The base case
financial data were identified based on assumptions of the certainty of the project outcomes;
thus, they were used as the benchmark for identification of the VGF and variation of the
project outcomes caused by the project’s risks. Then, the maximum government guarantee
value was identified.
6.1.2.1. Total Investment Cost
Construction commenced in 2014. The total investment in the projects is estimated to be
USD696.40 million in 2017, as follows:
•

total construction cost (mostly engineering, procurement and construction services
costs): USD535.69 million

•

contingency (i.e., 30% of engineering, procurement and construction costs):
USD160.71 million.
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The total construction cost is the most important component of the total investment, for two
reasons. First, the engineering, procurement and construction (EPC) cost constitutes the
major portion of the total investment cost, at just over 70%. Second, it is the foundation for
the calculation of the other cost components. The contingency cost is calculated as 30% of
the EPC cost, and the interest during the construction period is identified by multiplying the
appropriate corresponding loans funding of the EPC cost by the appropriate interest rate.
6.1.2.2. Revenue
The project’s revenue will come from toll collection, which is calculated based on the rate of
toll fee and daily traffic volume.
Measurement of daily traffic volume
Daily traffic volume is measured as a passenger car equivalent unit (PCU). Instead of
counting traffic as a number of vehicles, a PCU of traffic represents the number of passengers
travelling by car as a unit. Then, the number of other vehicles is converted into a PCU, by
using the appropriate conversion factors. Table 6-1 provides the conversion factors
corresponding to each vehicle expected to travel on the road. PCU is used as a measure
because it is easy to compute. The project has six toll plazas. Each plaza collects tolls at
different points along the road for different lengths and densities of the vehicles, and for
traffic growth conditions. The difference in length and traffic growth conditions will be
reflected in the model. However, the difference in the types of vehicles travelling through
each toll plaza needs to be unified so that the total traffic volume can be calculated and
analysed.
Table 6-1: PCU conversion factors
Vehicle

PCU factor

1. Car

1

2. Bus

2.5

3. Truck

2.5
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Toll fee identification
The base toll rate is assumed to be USD0.1 per PCU per kilometre in 2017, and it rises
corresponding to inflation rates. The inflation rate is assumed to be 11% annually. The toll
fee that applies for each toll plaza is calculated by multiplying the base toll rate by the
corresponding length assigned for the plaza. The lengths assigned for each plaza are shown in
Table 6-2.
Table 6-2: Length of road assigned for toll plazas
Description

Km

Length of road for toll plaza 1

14.40

Length of road for toll plaza 2

15.12

Length of road for toll plaza 3

6.46

Length of road for toll plaza 4

24.90

Length of road for toll plaza 5

9.98

Length of road for toll plaza 6

27.10

Total

97.96

Total revenue
The project’s total revenue is calculated by multiplying the project’s total daily traffic volume
(in PCU) by the base toll fee in a year rate, then by the number of operation days per year.
The result of the base case revenue calculation is presented in Table 6-3 below.
6.1.2.3 OMC
The OMC consists of two main components: annual costs and term-costs. The annual costs
vary annually; they are administration costs, manpower, performance incentives and routine
maintenance costs. The term-costs are major maintenance costs, which are expected to occur
every eight years from the start of operation.
Most of the costs depend on changes in the number of operation days per year and changes in
inflation rates. However, the performance incentive cost varies respectively with changes to
the project revenue and the number of annual operation days. The OMCs are presented in
Table 6-3 below.
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6.1.2.4 Financing Cost
The project uses three main sources of capital: equity, senior debt and commercial debt. The
correspondingly costs and proportions are specified in Table 6-3 below. Data on different
sources of capital are collected from the feasibility study report of the project as follows:
•

The senior debt is provided by the IBRD. The maximum IBRD loan for a base toll of
10 cents/PCU/km is capped at USD264 million, which accounts for about 36% of the
total investment outlay. The loan is assumed to have the cost of 6.6% for a period of
21 years. In the base case, it is assumed to be utilised with the amount equivalent to
30% of the total investment cost.

•

The equity is restricted to the minimum of 20%. A threshold for required rate of
return to equity of 19% is assumed to attract private investors. The rate is chosen
based on the discussions with potential private developers and equity investors on the
return expectation on investments in similar projects in Vietnam conducted by the
project’s management unit.

•

The commercial debt is assumed to have an interest rate of 15% (during construction)
and 12% (during the operations) for 14 years. The debt-renegotiation will be applied
after 14 years. It is assumed to be the same in the last 13 years of the project life cycle
for an ease in the analysis. The interest during construction period has been added to
the investment cost at the base year (2017). Therefore, the rate of 12% will be used
for financial assessment, which starts from the base year (2017) till the end of the
operation period.

6.1.2.5 Depreciation Cost
The project applies the straight-line method for the calculation of depreciation. It assumes
that all investment costs represent the total assets of the project. Therefore, the cost is used as
the book value of the total assets for the purpose of calculation of depreciation, that is,
USD696.71 million. The number of years used for the calculation is 27. The annual
depreciation amounts are presented in Table 6-3 below.
6.1.2.6 Income Tax
The project is deemed to receive a preferential business income tax regime, which has a
preferential rate of 5% from the first profit-making year to the end of the 15th year after the
commercial operation date (COD), which is the date the project can start to collect tolls.
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Thereafter, the normal business income tax rate of 25% will be applied until the end of the
operation period.
There is no loss carried forward applied. Thus, the income tax is counted as 0 in a financial
year with any loss.
6.1.2.7 Financial year definition
A financial year is reckoned since 1st of July this year till end of June the year after.
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Table 6-3: Base case financial data
Year

1.

Investment outlay

1.1
1.2

EPC cost (million USD)
Contingency (million USD)

2.

Annual revenue (million USD)
Toll fee

2.1

Base toll rate (USD/PCU/km)
Toll fee applied for toll plaza 1 (USD/PCU)
Toll fee applied for toll plaza 2 (USD/PCU)
Toll fee applied for toll plaza 3 (USD/PCU)
Toll fee applied for toll plaza 4 (USD/PCU)
Toll fee applied for toll plaza 5 (USD/PCU)
Toll fee applied for toll plaza 6 (USD/PCU)
2.2

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

0.78

10.92

13.04

15.68

18.96

23.07

26.99

31.58

36.95

43.23

534.88

626.07

732.83

0.10
1.44
1.51
0.65
2.49
1.00
2.71

0.10
1.57
1.65
0.70
2.71
1.09
2.95

0.10
1.71
1.80
0.77
2.96
1.19
3.22

0.10
1.86
1.96
0.84
3.22
1.29
3.51

0.10
2.03
2.13
0.91
3.51
1.41
3.83

0.10
2.22
2.33
0.99
3.83
1.54
4.17

0.10
2.42
2.54
1.08
4.18
1.67
4.54

0.10
2.63
2.76
1.18
4.55
1.82
4.95

0.10
2.87
3.01
1.29
4.96
1.99
5.40

0.10
3.13
3.28
1.40
5.41
2.17
5.89

0.10
12.42
13.04
5.57
21.47
8.61
23.37

0.10
13.53
14.21
6.07
23.40
9.38
25.47

0.10
14.75
15.49
6.62
25.51
10.22
27.76

42,724
29,228
29,228
21,470
21,470
19,496

41,442
30,397
30,397
24,476
24,476
23,590

40,199
31,613
31,613
27,902
27,902
28,544

38,993
32,878
32,878
31,809
31,809
34,538

37,823
34,193
34,193
36,262
36,262
41,791

36,689
35,560
35,560
41,339
41,339
50,568

39,150
38,416
38,110
44,629
44,216
54,092

41,777
41,501
40,842
48,182
47,293
57,862

44,581
44,833
43,771
52,017
50,585
61,895

47,572
48,433
46,909
56,158
54,106
66,210

134,472
166,668
142,046
191,255
158,776
194,586

143,495
180,052
152,231
206,479
169,827
208,149

153,124
194,510
163,146
222,915
181,646
222,657

696.40
535.69
160.71

….

Total traffic (PCU)
Daily traffic for toll plaza 1 (PCU)
Daily traffic for toll plaza 2 (PCU)
Daily traffic for toll plaza 3 (PCU)
Daily traffic for toll plaza 4 (PCU)
Daily traffic for toll plaza 5 (PCU)
Daily traffic for toll plaza 6 (PCU)

2.3

2017

31

365

365

365

365

365

365

365

365

365

365

365

365

0.14

2.05

2.29

2.56

2.88

3.24

3.62

4.05

42.91

5.08

33.06

37.34

42.21

0.03
0.00
0.11

0.38
0.22
1.45

0.42
0.26
1.61

0.46
0.31
1.79

0.52
0.38
1.98

0.57
0.46
2.20

0.64
0.54
2.44

0.71
0.63
2.71

0.87
0.86
3.34

4.62
10.70
17.74

5.13
12.52
19.70

5.69
14.66
21.86

11%

0.78
0.74
3.01
38.38
11%

11%

11%

11%

11%

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

3.

Number of operation days per year
Operation and maintenance cost (million USD)

3.1
3.2
3.3
3.4
3.5

Administration cost and man power (USD million)
Performance incentive (2%*revenue)
Routine maintenance (USD million)
Major maintenance cost (USD million)
Inflation during operation

11%

11%

11%

11%

11%

11%

11%

4.

Depreciation (million USD)

25.79

25.79

25.79

25.79

25.79

25.79

25.79

4.1
4.2

Years of depreciation (27 years)
Annual depreciation (million USD)

25.79

25.79

25.79

25.79

25.79

25.79

25.79

5.
6.

Income tax rate: 5% in first 15th year of operation, 25% thereafter until the end of operation
Capital structure and cost of capital
equity = 30% total investment cost
senior debt = 30% total investment cost
commercial debt = 40% total investment cost

Cost of equity: 19%
Cost of senior debt: 6.6%
Cost of commercial debt: 12%
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6.2 Risk Scenarios and Preferred Allocation
Data on risk scenarios of the project have been collected from the project’s feasibility study,
project information memoranda, and interviews of public officials who are in charge of
assessment and granting government support measures for the project, members of the
project management unit or potential private investors. A risk identification matrix and
proposed allocation is presented in Table 6-4 below.
6.2.1

Construction Cost Overrun Related Risks

Construction cost overrun has been identified as a potential consequence of some of the
project’s risks during the pre-development and construction period, such as unavailability of
land, changes of scope required by the public authority, or obtaining approvals and
clearances. It is estimated in the feasibility study report that the risks being realised would
together cause a variation in the project’s total construction cost (EPC cost). Accordingly, the
project’s EPC cost would be a minimum of USD498 million or a maximum of USD629
million; it is most likely to be USD535.69 million. In addition, it is preferred that all the risks
be allocated to the public sector.
6.2.1.1 Land Unavailability
The government has agreed to provide the right of way (RoW) in respect of 80% of the total
area of the site before the date of signing the concession agreement. A delay in acquiring the
land would bring construction and financing cost overrun risks. Section 6.4.1.1 will discuss
the financing cost consequences of the risk being realised. This section will focus on the
construction cost consequence of the risk. An interviewee from a potential private investor
stated:
A late transfer of land to project’s owner would cause higher construction cost to
the project due to late commencing of construction. As you may know, prices of
construction materials [in Vietnam] increased over time, especially in last six
months each year. Hence, any delay in commencing of construction will cause
higher prices of inputs, which leads to the higher construction cost.
Higher overhead costs are also expected to raise the construction cost, as mentioned in an
interview with a member of the project management unit:
Employment of resources for project’s construction management, such as
management staffs, workers, utilities, is scheduled on site before the
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commencement of the construction works. Thus, a delay in land transfer would
lengthen the employment time of the resources, which consequently cause
increase the cost over the estimated due to the longer time of employment.
In terms of allocation, all interviewees agreed that the government would take all
responsibility for cost increases as a consequence of the increased risk.
6.2.1.2 Change of Scope/Design Required by Public Authorities
Although changes in the scope and design are found in the literature to have different risks, in
Vietnam they are related to each other. Thus they are discussed in the same section. Changes
in the scope and design are expected to be relevant to the project because they occurred in a
considerable number of toll road projects in Vietnam. A public official illustrated this point:
The project involves construction of a road facility over a distance of 98.2 km
with various structures including bridges, interchanges, underpasses, frontage
roads etc… with few sections passing through crowded/congested city areas.
Meanwhile, the private developer is responsible for undertaking the design of the
project. As consequence, a request for changing the scope is expected unless
when the Public sector clearly defines the scope of work without further
amendments except in unavoidable and unforeseen circumstances. Most
amendments to the scope of work usually lead to time and cost consuming, which
obviously cause variation in the EPC cost. Nevertheless, a reduction in EPC
would be expected when a cut in scope of work is requested. As experienced so
far, I think it is hard for the Government to provide a clear definition for the
scope of work because of complexity of the project. Therefore, a commitment for
providing a compensation for private investor, when the change is required by
public authority, is necessary.
6.2.1.3 Approval and Clearance Delay in Construction Period
Approval and clearance delays during the construction period can lead to higher construction
cost overruns. An interviewee from a potential private investor said:
Obtaining access to all necessary infrastructure facilities and utilities, including
water and electricity usually takes longer time if the private sectors pursuing by
themselves. Therefore, the public partner should provide all reasonable support
and assistance to the private investors in procuring applicable permits required
from any government instrumentality for implementation and operation of the
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project. Failure to obtaining all approval and permits in time during construction
period would cause a late commencement of construction works, which then
brings higher EPC cost.
Related to allocating the risk, a public official said:
Under this circumstance, if the late of obtaining the approval and permits are
caused by a lack of pre-defined supports from the Government, a compensation of
damage of the late should be expected by the Government.
6.2.2

Revenue Reduction Related Risks

As specified in the base case, the project revenue is mostly determined by the traffic volume
and toll fee. Variation in these two variables leads to changes in total revenue. The annual
traffic volume and toll fee are themselves dependent on other variables, which will be
specified in the following paragraphs.
6.2.2.1 Initial Traffic Volume
The initial traffic volume of the project is estimated by the project’s technical advisors and
presented in the feasibility study report. The bias in the estimation of toll road traffic
forecasting is around 20% to 30% across several international toll road projects. Therefore,
the feasibility study report has assumed that the actual initial traffic volume would be a
minimum of 95% and a maximum of 120% of the estimate, while the most likely volume is
100% of the estimate in the base case.
In terms of risk allocation, the traffic risk is allocated solely to private investors. An interview
statement of a public official indicates:
For this project, the private investors conduct the traffic forecasting using their
technical advisors both international and domestic. Standing on their benefits,
they would be able to forecast the traffic as precise as possible and draw
scenarios for managing risks, which may reduce the revenue. Therefore, it is
reasonable for them to take all responsibility for the risk.
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Table 6-4: Risk assessment matrix and prosed risk allocation
Allocation
Risk category

Risk consequence
Public

Private

I- Construction cost overrun related risks
1.

Land unavailability (CR1)

A late transfer of land to project’s owner would cause higher construction cost to the project
due to increasing input costs (e.g. construction materials, overhead and management cost…)

100%

2.

Scope/design changes caused by the
public authorities (CR5)

Most amendment to the scope of work usually leads to time and cost consuming, which
obviously cause variation in the EPC cost.

100%

3.

Approval delay during construction
period due to default of public
authority (CR7)

Failure to obtaining all approval and permits in time during construction period would cause a
late commencement of construction works, which then brings higher EPC cost.

100%

0%

II- Revenue reduction related risks
4.

Insufficient traffic volume risk
(RR1)

Both biased estimates of initial traffic volume and traffic growth would cause variation of
revenue. In the case of overestimated traffic, the actual revenue would be lower than estimated.

0%

100%

5.

Toll rates are too low to generate
expected return (RR3)

Toll fee growth rate is assumed to be dependent on inflation rate and grows with 2% lower than
inflation rate. However, toll fee adjustments are subjected to approvals by the public authority.
Under some circumstances keeping the toll growth rate at lower rate than it is pre-agreed is
necessary, however, it may lower the revenue for the projects.

50%

50%
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Allocation
Risk category

Risk consequence
Public

6.

Inflation rate during operation
period (RR3)

Private

Toll fee is dependent on inflation rate, thus variation in the rate leads to variation of the fee as
well. In turn, if the inflation rate is higher, the toll rate would be higher. If the Government
cannot help to increase the toll to accommodate the increase, compensation will be needed.

100%

0%

III- OMC overrun related risks
7.

Higher frequency of major
maintenance risk (OMR2)

Higher frequency of major maintenance risk as consequences of insufficient management of the
private investors as well as low quality. Thus, these issues are under control of private
investors, the private investors should be prepared for taking the risk consequences

0%

100%

8.

Inflation risk during operation
period (OMR4)

Higher inflation during operation leads to higher cost for operation as consequences of an
increase in prices of inputs for administration as well as maintenance.

100%

0%

Late employment of the land may defer the financial close. This would delay employment of
debt and result in a renegotiation of the interest rate and other terms of the loan agreement,
which would lead to an increase in the cost of borrowing.

100%

0%

The variation of financial market would make a variation on the interest rate of commercial
debt to the project, which may increase the cost of borrowing as well.

30%

70%

IV- Financing cost overrun related risks
9.

Land unavailability (CR1)

10. Interest rate risk (both in
construction and in operation -FR5)
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6.2.2.2 Growth Rate of Traffic
The project has six toll plazas, with different projections of traffic growth rates, as presented
in Table 6-5. Except for toll plaza 1, where the traffic is expected to reduce in the first five
years of operation, most of the others will have traffic growth over time. Toll plazas 2 and 3
have traffic growth rates that rise until 2023 and stay the same until the end of the operation
period. Meanwhile, toll plazas 4, 5 and 6 have traffic growth rates starting at a high number
and then reducing to nearly the same rates as the other plazas, namely 7% or 8% in 2023, and
maintain the same rate until the end of the operation period. In terms of risk allocation, the
risk of traffic growth rate is the same as the initial traffic volume risk. Accordingly, the risk is
allocated solely to private investors.
Table 6-5: Traffic growth rates
Year

2018

2019

…

2021

2022

2023

2024

…

2042

2043

2044

Toll plaza 1

-3%

-3%

….

-3%

-3%

7%

7%

….

7%

7%

7%

Toll plaza 2

4%

4%

….

4%

4%

8%

8%

….

8%

8%

8%

Toll plaza 3

4%

4%

….

4%

4%

7%

7%

….

7%

7%

7%

Toll plaza 4

14%

14%

….

14%

14%

8%

8%

….

8%

8%

8%

Toll plaza 5

14%

14%

….

14%

14%

7%

7%

….

7%

7%

7%

Toll plaza 6

21%

21%

….

21%

21%

7%

7%

….

7%

7%

7%

6.2.2.3 Growth Rate of Toll Fees
In the base case, the toll fee growth rate is assumed to be dependent on the inflation rate, and
grows at a rate 2% lower than the inflation rate. However, toll fee adjustments are subject to
approvals by the public authority. Therefore, the difference between the toll fee growth rate
and inflation will vary. In the worst case it is predicted to be 4% lower than the inflation rate,
and in the best case it can be 1% lower than the rate. In the most likely case, it is stable at 2%.
In terms of risk allocation, an interviewee from private sector said:
The risk is shared between public and private partners. The rate 2% is preagreed between both parties before signing the Concessionaire Agreement.
However, in any circumstances, if there is a reduction in the traffic volume due to
public opposition, toll fee is much higher than average levels of other equivalent
roads, etc, it would be better to lower the amount of increased toll fee. In this
case, both public and private partners gain. The public partner gains in terms of
political senses, while the private partner gains as a result of keeping the traffic
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closer to their estimated number. As a result, in my opinion, the risk needs to be
shared at 50%–50% between public and private partners.
6.2.2.4 Inflation during Operation Period
According to the feasibility study report, in the base case, the inflation rate during the
operation period is assumed at 11%. However, a variation of the rate is predicted. The highest
rate is estimated to be 15% per annum; the lowest rate, 9%; and the most likely, 11%. In
terms of risk allocation, the risk is assigned to the public sector. An interviewee from the
project management unit stated:
… the inflation rate is mostly affected by the economic governance activities.
Therefore, commitment to keep inflation rate at manageable level can be
provided by the Government. The private investor, by taking investment in one
project, has no control on this variable. Therefore, it is reasonable for the public
sector taking all responsibility of this risk.
6.2.3

OMC Overrun Related Risks

Variations in the OMC are mostly caused by changes in the inflation rate during operation,
revenue and frequency of major maintenance activities. Changes in inflation rate during
operation and revenue were discussed in section 6.2.2. This section will look at the risk of
high frequency of major maintenance activities.
When the quality of the road is lower than expected, there is a risk that major maintenance is
necessary at a higher frequency than had been expected. Reasons for poor road quality
include defects in design, unforeseen geological conditions, using low quality construction
materials and inefficient management. An interview statement by a staff of the project
management unit showed:
In Vietnam, management of toll roads sometimes, during operation, is not
efficient enough. More specifically, a large proportion of vehicles [travelling] on
toll roads [are] overloaded. The freight enterprises try to make use of each dollar
toll fee by overloading their vehicles. In addition, even being aware of the
situation, the concessionaires have to let the vehicles going on their roads rather
than losing their revenue. As a consequence, the roads are damaged quicker than
expected, which causes higher frequency of major maintenance. The more often
the maintenance occurs, the higher the OMC cost will be.
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In terms of risk allocation, the risk should be allocated to the private partner. A public official
stated that:
… the risk comes mostly from the management of the concessionaire, thus, they
need to bear the risk solely. They need to consider their own benefits when they
let overloaded vehicles [commute] on their roads.
6.2.4

Financing Cost Overrun Related Risks

6.2.4.1 Land Unavailability
As mentioned in section 6.2.1, unavailability of land brings financing risks, as demonstrated
in an interview statement of a private representative:
Land availability is a condition for achievement of financial closure for the
project. For instance, it is a prerequisite condition for reimbursement of the
senior debt provided by the International Bank for Reconstruction and
Development (IBRD)-The World Bank Group. Therefore, a late employment of
the debt would result in a renegotiation of the interest rate and other terms of
loan agreement, which leads to an expected change in the cost of borrowing.
According to the project’s feasibility study report, the expected change in the interest rate has
been predicted as an increase in the annual rate, which would be minimum at 7%, maximum
at 10%, and mostly likely at 9%.
In terms of preferred allocation, a public official said:
It is common practice that the Government would take all responsibility for the
risk. If the delay in financial closure results in rising financial cost mentioned
above, then, the Government would provide a compensation for all the increased
cost.
6.2.4.2 Interest Rate Risk during Construction and Operation Period
Changes in the Vietnamese financial market could create an interest rate risk for the project.
Fluctuations in the market have induced considerable variations in interest rates. A public
official mentioned:
The project is planned to use 40% of commercial debt with the estimated annual
cost of debt is 15% during construction period and 12% during the operation
period. However, the amount of the debt can be varied to achieve the least cost of
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financing for the project. Over the last few years, significant fluctuation of
interest rates for commercial loan has been observed. Therefore, variation of the
interest rate is expected to occur to the project as well. Total financing cost
increases with a rise in cost of the debt.
Possible variations in the interest rate have been acknowledged in the project’s feasibility
study report. In the construction period, the rate is expected to be minimum at 14%,
maximum at 18%, and most likely at 15%; during the operation period, the rate is expected to
be minimum at 10%, maximum at 15%, and most likely at 12%.
In terms of allocating the interest rate risk, a typical interview statement showed:
The allocation of the rising cost caused by an increase in the interest rate should
be shared between the public and private investor. As experienced in many PPP
projects worldwide, interest rate risk is supposed to be borne solely by private
investors. However, movements of Vietnamese financial markets are still
unpredictable due to effects of the international financial crisis, which has caused
a hardship for private investors to access to the commercial loan. Therefore, if
the government does not provide support, private investors may not be interested
in toll road projects because of its low profitability and riskiness. Besides, the
banks may also find it risky to lend to the projects without the existence of the
government support. As a result, if the Government is willing to share the risk
with the private investor, let say, taking about 30% of the financing overrun cost,
it would be easy to attract private investors as well as encourage the banks to
provide loan for the project.

6.3 Estimation of Maximum Value of Government Support
6.3.1 Model Set-up
6.3.1.1 Assumptions
•

All risks allocated solely or partly to the public sectors will be used to calculate the
value of government support. They are the risks numbered (1), (2), (3), (5), (6), (8)
and (9) in Table 6-4 above.

•

The model considers only risks with a clear definition of their financial impacts in
money terms. Although some other risks can cause financial consequences when they
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occur, such as force majeure like earthquake or war, due to a lack of data on the
financial consequence of such a risk, it is ignored in the model.
•

Estimation of macro variables such as inflation rate is rational and well-grounded on
official macro data provided by the public authorities.

•

The value of each support is identified in the year the cost/revenue items occurred.

•

All total values are discounted back to the first year of operation that they were
present, that is, 2017.

6.3.1.2 Defining Uncertainty Variables
This section defines uncertainty variables causing the variation of four main items of costs
and revenue in the financial model, which provides the inputs for the process of estimation of
the maximum support value. The main information on the variables is summarised in
Table 6-6 below.
Group 1: Uncertainty variables affecting the total investment cost
The total investment cost of the project is identified by the following formula:
!G $J -VIKE CKV WGE = X

WGE +

GV -VYKVWZ

Where: contingency = 30% of EPC cost.

Construction cost is the major uncertainty variable affecting the total investment cost, as
follows:
‘EPC cost’ (Var1). The construction cost (EPC cost) is the major factor that can vary the total
investment cost. It is expected that changes will result from the impacts of the risks: ‘Land
unavailability’, ‘Scope/design changes by public authorities’ and ‘Approval delay during
construction period due to default of public authorities’. Based on the data collected through
the interviews, the total variation is expected to follow a triangular distribution, with the
minimum value USD498 million, maximum value USD629 million and most likely value
USD533.69 million.
Group 2: Uncertainty variables affecting the revenue
The annual revenue of the project is identified by the following formula:

8KIKVDK = V- -$J H$..-W IGJDCK × (1 + YHG\ ℎ H$ K G. H$..-W) × GJJ .KK
× VDC^KH G. GFKH$ -GV $ZE
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Where: t = an order (index) of the year since the first year of operation (t=0 in 2017, t=1 in
2018 and so on).
The toll fee is also a function of an uncertainty variable as calculated by the formula:
!GJJ .KK ,/ = ^$EK GJJ × (1 + -V.J$ -GV H$ K − GJJ $ _DE CKV Y$F) × JKVY ℎ G. ℎK HG$

/

Where: base toll is set at USD0.1/PCU/kilometre; and the length of the road i = the kilometre
point assigned for toll plazai, as specified in Table 6-2.
‘Initial traffic volume’ (Var3). The initial traffic volume is the traffic volume forecast for the
first year of operation, and separately for each toll plaza. The variable is the foundation for
estimation of the project’s traffic volume over the operation period. Thus, its variation affects
the project’s total revenue.
Based on international experience, the project’s technical consultants have suggested the
existence of bias in traffic forecasting. As a consequence, the actual traffic volume can equal
95% of the estimate, or a maximum of 120% of the estimate; it is most likely to stay at the
estimated value. Therefore, the variable is modelled to follow a triangular distribution with
the value specified above. Detailed distribution of the initial traffic volume for each toll plaza
is presented in Table 6-6 below.
‘Growth rate of traffic’ (Var4). Growth rates of traffic are also estimated for each toll plaza.
They are used in the calculation of annual traffic volume. Hence, a variation in the rates
would change the value of the annual revenue.
Based on the estimation of the rates over 30 years provided in the project feasibility study,
probability distributions of the variable have been drawn using the distribution fitting
function in the software @RISK version 6.2 (2013) updated in 2016. Six different
distribution patterns for all toll plazas are presented in Table 6-6 below.
‘Inflation rate during operation’ (Var5). The inflation rate during the operation period has an
indirect effect on the annual revenue, because it is a component of the toll fee. It is estimated
that the inflation rate will vary following a triangular distribution, with a minimum rate of
9%, a maximum of 15% and a most likely rate of 11%. It would cause the estimated toll fee
to be lower than estimated if the inflation became higher and the concessionaire failed to get
approval for the toll increase.
‘Toll adjustment gap’ (Var6). The toll adjustment gap is the gap between the inflation rate
and the growth rate of the toll fee. The adjustment gap for the toll fee increases annually and
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is supposed to be approved by the relevant public authority. Both parties agree that the annual
gap will be 2%. However, as revealed in interviews, the gap may be varied by public
authorities. The expected variation is estimated following a triangular distribution, with
minimum rate of 1%, a maximum rate of 4%, and a most likely rate of 2%.
Group 3: Uncertainty variables affecting the OMC
The annual OMC is identified by the following formula:
&# WGE

=

C-V-E H$ -GV WGE $V C$V FG\KH + KH.GHC$VWK -VWKV -IK

+ 8GD -VK C$-V KV$VWK WGE + #$_GH C$-V KV$VWK WGE

Where: t = an order (index of time period) of the year since the first year of operation (t=0 in
2017, t=1 in 2018 and so on); and performance incentive is dependent on annual revenue,
which is identified as 2% of the annual revenue.
Three other components of the OMC are varied by ‘Inflation rate during operation’ (Var5),
which is estimated above following a triangular distribution, with a minimum rate of 9%, a
maximum rate of 15%, and a most likely rate of 11%.
Group 4: Uncertainty variables affecting the financing cost
The annual financing cost is identified by the following formula:
G $J .-V$VW-VY WGE

=

/

G $J $CGDV G. K^ / GD E $V -VY × -V KHKE H$ K/

Where: t = an order (index of time period) of the year since the first year of operation (t=0 in
2017, t=1 in 2018 and so on); and i = the source of debt (i.e., IBRD, commercial debt).
‘Interest rate risk during construction period’ (Var2). ‘Interest rate risk during construction
period’ is also counted as a factor causing a cost increase in the total financing cost. As the
project has not yet reached a financial close to lenders, there are some changes in the lending
terms expected. Accordingly, the IBRD’s interest rate is forecast to change following a
triangular distribution, with a minimum rate of 7%, a maximum rate of 10%, and a most
likely rate of 9%. Meanwhile, the commercial debt is estimated to follow a triangular
distribution, with a minimum rate of 14%, a maximum rate of 18%, and a most likely rate of
15%.
‘Interest rate risk during operation period’ (Var7). Both sources of financing—IBRD and
commercial loans—are expected to have their interest rates changed over time due to the
maturity term for the loan being shorter than the project life. The IBRD’s interest rate is
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forecast, following a triangular distribution, to be a minimum rate of 7%, a maximum rate of
10%, and a most likely rate of 9%. The rate of the commercial loan is also expected to follow
a triangular distribution, of a minimum rate of 10%, a maximum rate of 15%, and a most
likely rate of 12%.
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Table 6-6: Uncertainty variables of the model for estimation of MSV
Code
Var1

Uncertainty
variables
EPC cost

Related risk

Impact

Land unavailability
(CR1)

Variation in EPC cost. It would
be minimum at USD 498
million, maximum at USD 629
million, and most likely at USD
533.69 million.

Scope/design
changes caused by
the Public
authorities (CR5)

Allocation to
public

Probability distribution

100%

Triang(498,533.69,629)

30%

Triang(14%,15%,18%)

0%

Toll plaza 1 traffic: Triang(40587,42724,51269)

Variation in financing cost.

Approval delay
during construction
period (CR7)
Var2

Var3

Interest during
construction
period

Interest rate during
construction period
(FR5)

Variation in total investment
cost.

Initial traffic
volume

Insufficient traffic
volume (RR1)

Variation in revenue. The
minimum traffic is predicted to
be 95% of the base case traffic, a
maximum of 120%, and most
likely to be 100%.

The rate would be minimum at
14%, maximum 18%, and most
likely 15%.
Toll plaza 2 traffic: Triang(27767,29228,35074)
Toll plaza 3 traffic: Triang(27767,29228,35074)
Toll plaza 4 traffic: Triang(20397,21470,25764)
Toll plaza 5 traffic: Triang(20397,21470,25764)
Toll plaza 6 traffic: Triang(18521,19496,23395)
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Code
Var4

Uncertainty
variables
Growth rate of
traffic

Related risk
Insufficient traffic
volume (RR1)

Impact
Variation in revenue.

Allocation to
public
0%

Probability distribution
For toll plaza 1: Triang(-4.8%,6.7%,6.7%)
For toll plaza 2: Triang(3.3%,8.03%,8.03%)
For toll plaza 3: Triang(3.4%, 7.17%,7.17%)
For toll plaza 4: Pareto(9.5638,0.0796)
For toll plaza 5: Pareto(7.7267,0.0696)
For toll plaza 6: Pareto(4.8962,0.0697)

Var5

Inflation rate
during operation

Toll road are too
low to generate
expected return
(RR3)
Inflation (OMR4)

Variation in revenue.

100%

Triang(9%,11%,15%)

Variation in OMC because
inflation causes changes in
administration management and
routine maintenance cost.

Var6

Toll adjustment
gap

(5)Toll rates are too
low to generate
expected return
(RR3)

Variation in revenue.

50%

Triang(1%,2%,4%)

Var7

Interest during
operation period

(9)Interest rate risk
(during operation
period) (FR5)

Variation in total financing cost.
The rate would be minimum at
10%, maximum at 15%, at most
likely at 12%.

30%

Triang(10%,12%,15%)
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6.3.2

Model for Estimation of MSV

6.3.2.1 Government Support Value for Eliminating the Viability Gap
The analysis of the base case financial model will provide an estimate of the government
support value required to bring the financial capability of the project to an acceptable level to
private investors before considering the effects of risk. It determines the level of government
support needed for the project to be financially viable. Thus, the support measure aims to
eliminate the viability gap.
The result of the base case financial analysis is presented in Table 6-7. The result shows that
the project is not financially viable because it has negative NPV, that is, USD–294.64
million. In addition, the IRR criterion supports the result: it is much lower than the WACC.
The analysis indicates that government financing is needed to cover a viability gap of
USD294.64 million in order to attract private investment. If the government wishes to pursue
the project, a subsidy is required to eliminate the viability gap.
Case 1: Fixed subsidy to defray construction cost
As mentioned in section 2.6.3, granting this kind of support means that the government will
provide a subsidy in cash to help reduce the construction cost of the project.
Figure 6-1: Trial and error method for calculation of VGF: Case 1
Start
Support value i
i=i+1
where: support valuei+1> support value i

New total investment cost i= Total
investment cost – Support value i

No
Re-Calculate the NPV with
new total investment cost i

NPV=0
Yes
VGF=Support valuei

End
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Table 6-7: Base case cash flow model analysis
Year

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

Operating cash flows (million USD)
1.

Revenue

0.78

10.92

13.04

15.68

18.96

23.07

26.99

31.58

36.95

43.23

534.88

626.07

732.83

2.

Less: OMC

0.14

2.05

2.29

2.56

2.88

3.24

3.62

4.05

42.91

5.08

33.06

37.34

42.21

I.

Gross profit (million USD)

0.64

8.88

10.75

13.11

16.08

19.84

23.37

27.53

-5.96

38.15

501.82

588.73

690.62

3.

Less: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

II.

Net profit before tax

0.64

-16.91

-15.04

-12.68

-9.71

-5.96

-2.42

1.74

-31.76

12.36

476.03

562.94

664.83

4.

Tax rate (%)

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

25%

25%

25%

5.

Less: Tax (million USD)

0

0

0

0

0

0

0

0

0

0.296

119.01

140.73

166.21

III.

Net profit after tax

0.64

-16.91

-15.04

-12.68

357.02

422.02

498.62

6.

Add back: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

8.88

10.75

13.11

382.81

447.99

542.41

8.88

10.75

13.11

382.81

447.99

524.41

IV.

Operating cash flows after tax (ACFt)

*

0.64

-9.71

-5.96

-2.42

1.74

-31.76

12.06

25.79

25.79

25.79

25.79

25.79

16.08

19.84

23.37

27.53

-5.96

37.86

16.08

19.84

23.37

27.53

-5.96

37.86

….

….

Other cash flows
7.

Total investment cost (million USD) (-IO)

- 696.40

V.

Net cash flows after tax (ACFt –IO)

-695.76

NPVbase case= - 294.642 million USD

…..

AWCC =12.48%

IRRbase case = 8.307%
e
Note: NPV is calculated based on the formula: ∑hi
e f (fPbgcc)e – IO; AWCC is the average cost of capital calculated based on the capital structure presented in Table

6-3: AWCC =

j.l∗fm%Pj.l∗o.o%Pj.p∗fh%
f

bcd

= fh. pq%; (*): Full data of ACFt from 2017 to 2044 is reported in Appendix 8.
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The minimum support value is an amount that will help to raise the NPV to an acceptable
level, that is, at least equal to 0, and enough to meet the private investors’ required return to
the rate of 19%. Under this scenario, the support value will be identified via the process
illustrated in Figure 6-1, following the trial and error method. Accordingly, it has been found
that the minimum aggregate amount of the subsidy at 2017 is equivalent to USD331.59
million, as presented in the cash flow model for Case 1 in Table 6-8 below.
Case 2: Annual fixed subsidy
As mentioned in section 2.6.3, granting this kind of support means that the government will
provide an annual fixed subsidy in cash to help reduce the financing load for a project. The
support can be in the form of revenue enhancement or operating cost reduction. Because a
fixed amount of either revenue support or operating cost reduction will have the same impact
on the outcome of the financial analysis, this research examines only revenue enhancement.
Applying the same principle to Case 1, the minimum support value is an amount of the
support which helps to raise the NPV to an acceptable level, that is, at least 0, and to meet the
private investors’ required return rate of 19%. Under this scenario, the support value will be
identified via the process illustrated in Figure 6-2, following the trial and error method.
Accordingly, the minimum annual support value has been found to be USD38.20 million,
aggregate of which at 2017 will be equivalent to USD293.77 million, as presented in Table 69 below.
Figure 6-2: Trial and error method for calculation of VGF: Case 2
Start
Support value i
i=i+1
where: support valuei+1> support value i

No

Government support i,t= Support value i,t
(where: t represents year t t=1,2..,27))
New annual revenuei,t= Rt+Support valuei,t
Re-Calculate the NPV with
new annual revenue

NPV=0
Yes
VGF=Support valuei

End
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Table 6-8: Minimum guaranteed cash flows for Case 1
Year

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

Operating cash flows (million USD)
1.

Revenue

0.78

10.92

13.04

15.68

18.96

23.07

26.99

31.58

36.95

43.23

534.88

626.07

732.83

2.

Less: OMC

0.14

2.05

2.29

2.56

2.88

3.24

3.62

4.05

42.91

5.08

33.06

37.34

42.21

I.

Gross profit (million USD)

0.64

8.88

10.75

13.11

16.08

19.84

23.37

27.53

-5.96

38.15

501.82

588.73

690.62

3.

Less: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

II.

Net profit before tax

0.64

-16.91

-15.04

-12.68

-9.71

-5.96

-2.42

1.74

-31.76

12.36

476.03

562.94

664.83

4.

Tax rate (%)

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

25%

25%

25%

5.

Less: Tax (million USD)

0

0

0

0

0

0

0

0

0

0.45

119.01

140.73

166.21

III.

Net profit after tax

0.64

-16.91

-15.04

-12.68

357.02

422.02

498.62

6.

Add back: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

IV.

Operating cash flows after tax (ACFt)

8.88

10.75

13.11

382.81

447.99

542.41

8.88

10.75

13.11

382.81

447.99

524.41

0.64

-9.71

-5.96

-2.42

1.74

-31.76

11.91

25.79

25.79

25.79

25.79

25.79

16.08

19.84

23.37

27.53

-5.96

37.70

16.08

19.84

23.37

27.53

-5.96

37.70

….

….

Other cash flows
7.

Total investment cost (million USD) (-IO)

8.

Government support (VGF)

V.

Net cash flows after tax (=ACFt-IO-VGF)
NPVcase 1 = 0 million USD

- 696.40
331.59
-364.17

…..

AWCC=12.48%

e
Note: NPV is calculated based on the formula: ∑hi
e f (fPbgcc)e – IO; AWCC is the average cost of capital calculated based on the capital structure presented in Table

IRR =12.48%

6-3: AWCC =

j.l∗fm%Pj.l∗o.o%Pj.p∗fh%
f

bcd

= fh. pq%; (*): Full data of ACFt from 2017 to 2044 is reported in Appendix 8.
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Table 6-9: Minimum guaranteed cash flows for Case 2
Year

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

Operating cash flows (million USD)
1.

Revenue

0.78

10.92

13.04

15.68

18.96

23.07

26.99

31.58

36.95

43.23

534.88

626.07

732.83

2.

Less: OMC

0.14

2.05

2.29

2.56

2.88

3.24

3.62

4.05

42.91

5.08

33.06

37.34

42.21

I.

Gross profit (million USD)

0.64

8.88

10.75

13.11

16.08

19.84

23.37

27.53

-5.96

38.15

501.82

588.73

690.62

3.

Less: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

II.

Net profit before tax

0.64

-16.91

-15.04

-12.68

-9.71

-5.96

-2.42

1.74

-31.76

12.36

476.03

562.94

664.83

4.

Tax rate (%)

5%

5%

5%

5%

5%

5%

5%

5%

5%

5%

25%

25%

25%

5.

Less: Tax (million USD)

0

0

0

0

0

0

0

0

0

0.3

119.00

140.74

166.21

III.

Net profit after tax

0.64

-16.91

-15.04

-12.68

-9.71

-5.96

-2.42

1.74

-31.76

12.06

357.02

422.20

498.62

6.

Add back: Depreciation

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

25.79

8.88

10.75

13.11

16.08

19.84

23.37

-5.96

37.86

44.21

382.81

447.99

524.41

38.20
293.77

38.20

38.20

38.20

38.20

38.20

38.20

38.20

38.20

38.20

38.20

38.20

38.20

-657.56

47.08

48.95

51.31

54.28

58.04

61.57

65.73

32.24

76.06

421.01

486.19

562.61

(*)

IV. Operating cash flows after tax (ACFt)
Other cash flows
7.
Total investment cost (million USD) (IO)
8.
Government support (million USD)
(VGFt)(*)
9.
Present value of government support
(million USD) (VGF)
V.

Net cash flows after tax (ACFt-IO+VGFt)
NPV = 0 million USD

0.64

….

- 696.40

bcde Prsde
∑hi
e f (fPbgcc)e

AWCC=12.48%

Note: NPV is calculated based on the formula:
Table 6-3: AWCC =

….

j.l∗fm%Pj.l∗o.o%Pj.p∗fh%
f

IRR=12.48%

– IO; AWCC is the average cost of capital calculated based on the capital structure presented in

= fh. pq%; (*): Full data of ACFt and VGFt from 2017 to 2044 is reported in Appendix 8.
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Case 3: Annual flexible subsidy
As mentioned in section 2.6.3, granting this kind of support means that the government will
provide an annual subsidy equivalent to a pre-determined percentage of the revenue or
operating cost to help reduce the financing load of the project. Similar to the fixed subsidy,
support measures involving a flexible amount that enhances revenue or reduces operating
costs have the same impact on the financial analysis outcome, thus, this research examines
only the revenue enhancement.
Applying the same principle as was applied to Case 1, the minimum support value is an
amount of support which will help to bring the NPV to an acceptable amount, that is, at least
equal to 0, and meet the private investors’ required return rate of 19%. Under this scenario,
the support value will be identified via the process illustrated in Figure 6-3, following the trial
and error method. Accordingly, the minimum annual support value has been found to be
64.43% of the annual revenue in the base case, which creates a total support value at year
2017 equivalent to USD331.46 million, as presented in Table 6-10 below.
Figure 6-3: Trial and error method for calculation of VGF: Case 3
Start
Support percentage i
i=i+1
where: support %i+1> support % i

No

Government support i,t= revenuet *support percentage i
(where: t represents or der of year , t=1,2..,27))
New annual revenue= revenuet+government supporti,t
Re-Calculate the NPV with
new annual revenue

NPV=0
Yes
VGFt= revenuet
*support percentage i

End
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Table 6-10: Minimum guaranteed cash flows for Case 3
Year
Operating cash flows (million USD)
1.
Revenue
2.
Less: OMC
I.
Gross profit (million USD)
3.
Less: Depreciation
II.
Net profit before tax
4.
Tax rate (%)
5.
Less: Tax (million USD)
III. Net profit after tax
Add back: Depreciation
6.
IV. Operating cash flows after tax (ACFt)(*)

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

10.92
2.05
8.88
25.79
-16.91
5%
0
-16.91
25.79
8.88

13.04
2.29
10.75
25.79
-15.04
5%
0
-15.04
25.79
10.75

15.68
2.56
13.11
25.79
-12.68
5%
0
-12.68
25.79
13.11

18.96
2.88
16.08
25.79
-9.71
5%
0
-9.71
25.79
16.08

23.07
3.24
19.84
25.79
-5.96
5%
0
-5.96
25.79
19.84

26.99
3.62
23.37
25.79
-2.42
5%
0
-2.42
25.79
23.37

31.58
4.05
27.53
25.79
1.74
5%
0
1.74
25.79
-5.96

36.95
42.91
-5.96
25.79
-31.76
5%
0
-31.76
25.79
37.86

43.23
5.08
38.15
25.79
12.36
5%
0.3
12.06
25.79
44.21

534.88
33.06
501.82
25.79
476.03
25%
119.00
357.02
25.79
382.81

626.07
37.34
588.73
25.79
562.94
25%
140.74
422.20
25.79
447.99

732.83
42.21
690.62
25.79
664.83
25%
166.21
498.62
25.79
524.41

7.04

8.40

10.10

12.22

14.86

17.39

20.35

23.80

27.85

344.62

403.23

472.16

15.92

19.16

23.21

28.30

34.70

40.76

47.87

17.84

65.71

727.43

851.37

996.58

0.78
0.14
0.64
0.64
5%
0
0.64
0.64

….

….

Other cash flows
7.

Total investment cost (million USD) (-IO)

8.

Government support (64.43%* annual base
case revenue) (VGFt)(*)

9.

Present value of government support
(million USD)(VGF)

V.

Net cash flows after tax (=ACFt-IO+VGFt)
NPV = 0 million USD

Note: NPV is calculated
Table 6-3: AWCC =

- 696.40
0.50
331.46
-695.25

bcde Prsde
based on the formula: ∑hi
e f (fPbgcc)e
j.l∗fm%Pj.l∗o.o%Pj.p∗fh%
= fh. pq%;
f

AWCC=12.48%

IRR=12.48%

– IO; AWCC is the average cost of capital calculated based on the capital structure presented in
(*): Full data of ACFt and VGFt from 2017 to 2044 is reported in Appendix 8.
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6.3.2.2 Government Guarantee for Risk Scenarios
Government guarantee value is calculated to specify the financial responsibility that the
government can provide in the event that the public risks are realised and challenge the
project’s financial viability. If the support value for eliminating the viability is defined as a
fixed amount to upgrade the project to a financially viable level, the guarantee value is
defined as a variable amount (i.e., depending on the chance and financial consequence of
risk) to maintain financial viability. In this section, estimates will be made of the government
guarantee values corresponding to each support program of the three cases discussed in
section 6.3.2.1.
The maximum guaranteed value is the sum of seven partial support values corresponding to
seven public risks. Each support is calculated as a difference between the actual value that
corresponds and the minimum guarantee of the related variables, keeping other factors
unchanged. The total guaranteed value and its distribution will be estimated using the Monte
Carlo simulation built into the @RISK program.
Case 1: Fixed subsidy to defray construction cost
Under the fixed subsidy to defray construction cost, the grant amount has been calculated as
equal to USD331.59 million to make NPV=0. The cash flow model, with the support
presented in Table 6-8, will be used as the minimum guaranteed cash flow. Any differences
between the actual, that is, estimated via Monte Carlo simulation, and the minimum
guaranteed cash flows will be considered under the guarantee program.
Construction cost overrun related risks. As mentioned above, three major risks cause
variations in EPC: ‘Land unavailability’, ‘Scope/design changes caused by public
authorities’, and ‘Approval delay during construction period due to default of public
authorities’. The risks are identified as best allocated to the public partner, with the allocation
rate of 100%. Besides, any of the risks occurs will increase the EPC; thus, they are counted in
a single guarantee program, i.e. construction risk guarantee (GVcc), which is identified via the
formula:

0

GVcc=t 100% ∗ (X

u− X

-. X
1 ) -.X

u

≤ X
> X

u

1

1

Where: EPCa = the actual EPC cost; and EPCg = the EPC cost in the base case model.
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Revenue reduction related risks. Revenue can be reduced as consequences of two public
risks. They are not enough toll adjustment and inflation during construction. Accordingly, the
guarantee values apply for these risks can be identified as following:
•

Toll rate variation due to insufficient adjustment gap. As discussed in section 6.2.2.3,

toll rates can be too low if they are not adjusted properly over time, which will mean the
actual revenue is lower than the projected revenue. The risk is identified as being best shared
between the public and private partners. The allocating percentage to the public is 50%. The
gap affects the toll rate via the formula for calculation of the toll fee discussed in section
6.3.1.2. Accordingly, the guarantee value for the risk (GVR,adj) is calculated as follows:
0
GVR,adj=t∑x9

50% ∗ ( GJJ .KK 9,1uB u − GJJ .KK9,1uB

-. Y$Fu ≤ 2%
% ) ∗ H$..-W9 -.Y$Fu > 2%

Where: gapa = the actual adjustment gap; gap 2% = the guaranteed adjustment gap, i.e., 2%
as specified in the concessionaire agreement; toll feej,gap a = toll rate identified by the actual
adjustment gap for toll plaza i; toll feej, gap 2% = toll rate identified by the adjustment gap of
2% for toll plaza j; and traffic j = the traffic volume of toll plaza j used in the minimum
guaranteed cash flows.
•

Toll rate variation due to inflation risk during operation. As discussed in section

6.3.1.2, toll rates can vary if there is a considerable change in the inflation rate during
operation. This risk is identified as best allocated to the public partner. The allocating
percentage to the public is 100%. Accordingly, the annual guarantee value for the risk
(GVR,inf1) is calculated using the following formula:

0
GVR,inf1=t∑x9

100% ∗ ( GJJ .KK 9,/

y

%

− GJJ .KK9,/

-. -V.J$ -GVu > 11%
y u ) ∗ H$..-W/ -.-V.J$ -GV u ≤ 11%

Where: inflationa = the actual inflation rate identified via simulation; !GJJ .KK 9,/

y

%

= the

toll rate used in the minimum guaranteed cash flow using the base case inflation rate, i.e.

!GJJ .KK 9,/

11%, which is also specified in the concessionaire agreement for the toll plaza j;
yu

= toll rate identified used in the minimum guaranteed cash flow using the

actual inflation rate for toll plaza j; and Traffic j = the traffic volume of toll plaza j used in the
minimum guaranteed cash flows.
OMC overrun related risks. As discussed in section 6.2.2.4, the cost can also vary if there is a
considerable change in the inflation rate during operation. This risk is identified as best
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allocated to the public partner. The allocating percentage to the public is 100%. The inflation
rate affects toll rates via the formula for calculation of the toll fee, discussed in
section 6.3.1.2, which will increase three cost components of O&M if a higher inflation rate
occurs. The annual guarantee value for the risk (GVOMC,inf2) is calculated using following
equation:

0
GVOMC,inf2=t100% ∗ ( #
#

Where: inflation
i;. #

/,/ y>u /? u
/,/ y>u /?

op,a

/,/ y>u /? u

−

#

/,/ y>u /?

-. -V.J$ -GV?B,u ≤ 11%
% ) -. -V.J$ -GV?B,u > 11%

= the actual inflation rate during operation identified via simulation;

= the actual OMC calculated by using actual inflation rate for year
%

= the OMC calculated for the minimum guaranteed cash flow using the

inflation rate of 11% per annum; and i = the order of a year during operation, which has value
ranges from 1 to 27.
Financing cost overrun related cost. Financing costs are dependence of EPC cost (i.e.
principal of the loan) and interest rate. Accordingly, any changes in EPC value, interest rates

during construction and operation would cause variation in financing costs. The guarantee
values for consequences of public risks causing financing cost overrun are identified as
following:
•

EPC cost overruns. The variation in EPC cost will create a variation in financing cost,

because the cost will change the amount of debt outstanding over time. For instance, an
increase in EPC cost will need a larger amount of financial resources; thus, it will increase
the amount of debt needed to be borrowed. As a result, the amount of debt outstanding will
increase in subsequent years. This risk has been identified as best allocated to the public
partner in full. Accordingly, the guarantee value for the risk will be calculated as follows:
IBRD loan amount (KIBRD) = 30%* Total investment= 30%* (EPC+30% *EPC)
Commercial loan amount (KC)= 40%*Total investment= 40%*(EPC+ 30%*EPC)

The variation in financing cost due to a change in the loan amount caused by variations in
the EPC cost will be identified by the following formula:

/

(z/,u − z/,1 ) ∗ {/,1
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Where: i = IBRD or Commercial loan; Ki,a = the actual loan amount for the source i; Ki,g = the loan
amount for the source i in base case model; and ki,g = the interest rate during construction for the
source i.

The guarantee value (GVfin,EPC) will be identified via the formula:
*

•

y/ ,|}=

=,

0

2
-=1

-. X

$

≤ X

(z-,$ − z-,Y ) ∗ {-,Y

Y

-. X

$

> X

Y

Interest rate risk during construction. As discussed in section 6.2.2, the cost can vary

if during the construction period the interest rate varies. The main reason for this would be a
delay in land transfer from the public to the private partner. This risk is identified as best
allocated to the public partner. The allocating percentage to the public is 30%. The rate
affects the financing cost via the formula for calculation of the AWCC discussed in
section 6.3.1.2, which will increase the cost of financing in the first year, 2017, given other
things being equal. The guarantee value for the risk (GVint1) will be calculated as follows:
-. {++,u ≤ {++,1

0

GVint1=t 30% ∗ ( -V$VW-VY WGE 1 •++,u − -V$VW-VY WGE 1•++,1 ) -. {++,u > {++,1
the guaranteed interest rate during construction period; -V$VW-VY WGE 1 /

Where: k

cc,a

= the interest rate during construction period identified via simulation; k

-V$VW-VY WGE 1 /

financing

cost

during
,1

construction

period

summed

to

2017

,u

using

cc,g

=

= the actual
kcc,a;

and

= the financing cost during construction period summed to 2017

using minimum guaranteed interest rate during construction kcc,g.
•

Interest rate risk during operation. As discussed in section 6.2.2, the financing cost

can vary if during the operation period the interest rate varies. This risk is identified as best
shared between the private and the public partner. The allocating percentage to the public is
30%. The rate affects the financing cost via the formula for calculation of the AWCC
discussed in section 6.3.1.2, which will increase the cost of financing from 2018 until all
debts are fully served. The annual guarantee value for the risk (GVint2) is calculated as
follows:

0
GVint2=t 30% ∗ ( -V$VW-VY WGE 2/,/

u

−

-V$VW-VY WGE 2/,/

-. {?B,u ≤ {?B,1
1 ) -. {?B,u > {?B,1
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of a year during operation, which has value ranges from 1 to 27; -V$VW-VY WGE 2 /,/

Where: kop,a = the actual interest rate during operation identified via simulation; i = the order

-V$VW-VY WGE 2 /

u

=

the actual financing cost during operation period in year i by using actual interest rate during

operation period kop,a; and

1

= the financing cost during operation

period in year i by using minimum guaranteed interest rate during operation period kop,g.
Total guaranteed value
The TGV is the sum of all the discounted partial guarantee values to base year 2017, which is
calculated by the formula:
* =*

++

+*

7,u€9

+*

7,/ y

+*

;<=,/ y

+*

y/ ,|}=

+*

y/ ,/

+*

y/ ,/

For estimation of partial guarantee values, Monte Carlo simulation has been used with 10,000
iterations. The reports of the partial guarantee values are presented in Appendix 5. The partial
guarantee values have the statistical distribution shown in Table 6-11.
Table 6-11: Statistics of partial guarantee values_Case 1
Mean
Code

Description

Standard deviation

(million
USD)

(million USD)

GVcc

Guarantee value for construction cost
overrun_Case 1

8.59

38.22

GVR,adj

Guarantee value for revenue reduction
due to adjustment gap_Case 1

11.33

22.49

GVR,inf1

Guarantee value for revenue reduction
due to inflation_Case 1

67.07

115.76

GVOMC,inf2 Guarantee value for OMC overrun due
to inflation_Case 1

8.38

14.67

GVfin,EPC

3.91

16.69

0.97

0.43

3.52

1.81

GVfin,int1
GVfin,int2

Guarantee value for financing cost
overrun due to increase in EPC
cost_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
construction_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
operation period_Case 1
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Maximum support value
The maximum support value is the sum of the viability support and the TGV at a given level
of confidence. As identified in section 6.3.2.1, the viability support in Case 1 is USD331.59
million. The partial guaranteed values are estimated above and are used to fit into normal
distribution for use in calculation of the maximum guarantee value using the value-at-risk
formula with the confidence level of 95%, as follows:
MaxGV

= Mean(GVj)+ 1.65* Standard deviation (GVj)

Where: GVj = a partial guarantee value.
The support program with the maximum value for Case 1 is presented in Table 6-12.
Table 6-12: Support program for Case 1 (95% confident level)
Code

Description

Maximum value
(million USD)

VGF

Viability gap funding

331.59

TGV

Total guarantee value

450.39

GVcc

Guarantee value for construction cost overrun_Case 1

71.65

GVR,adj

Guarantee

value

for

revenue

reduction

due

to

adjustment gap_Case 1
GVR,inf1

Guarantee

value

for

48.44
revenue

reduction

due

to

inflation_Case 1
GVOMC,inf2

Guarantee value for OMC overrun due to inflation_Case
1

GVfin,EPC

32.59

Guarantee value for financing cost overrun due to
increase in EPC cost_Case 1

GVfin,int1

1.68

Guarantee value for financing cost overrun due to
increase in interest during operation period_Case 1

MSV

31.45

Guarantee value for financing cost overrun due to
increase in interest during construction_Case 1

GVfin,int2

258.07

Maximum total support value

6.51
781.98

Case 2: Annual fixed subsidy for revenue enhancement
Similar to Case 1, the cash flow model with support will be used as the minimum guaranteed
cash flow, presented in the Table 6-9 above. Any differences between the actual—that is,
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estimated via Monte Carlo program—and the minimum guaranteed cash flow will be
considered under the annual guarantee program.
Total Guarantee Value
The TGV is also the sum of all the discounted partial guarantee values to base year 2017,
which is calculated by the same formula:
* =*

++

+*

7,u€9

+*

7,/ y

+*

;<=,/ y

+*

y/ ,|}=

+*

y/ ,/

+*

y/ ,/

For estimation of partial guarantee values, Monte Carlo simulation has been used with 10,000
iterations. The reports of the partial guarantee values are presented in Appendix 5. The partial
guarantee values have statistical characteristics as shown in Table 6-13.
Table 6-13: Statistics of partial guarantee values_Case 2
Mean
Code

Description

Standard deviation

(million
USD)

(million USD)

GVcc

Guarantee value for construction cost
overrun_Case 1

8.22

38.22

GVR,adj

Guarantee value for revenue reduction
due to adjustment gap_Case 1

11.10

22.74

GVR,inf1

Guarantee value for revenue reduction
due to inflation_Case 1

64.34

114.59

GVOMC,inf2 Guarantee value for OMC overrun due
to inflation_Case 1

8.22

14.41

3.83

16.66

1.84

0.81

6.73

3.43

GVfin,EPC
GVfin,int1
GVfin,int2

Guarantee value for financing cost
overrun due to increase in EPC
cost_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
construction_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
operation period_Case 1

Maximum support value
In this case, the present value of the viability support is USD293.77 million in 2017, as
calculated in section 6.3.2.1. The partial guarantee values also have been estimated and used
to fit into normal distribution for use in calculation of the maximum guarantee value using
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the value-at-risk formula with the confidence level of 95%. The support program with the
maximum value for Case 2 is presented in Table 6-14.
Table 6-14: Support program for Case 2 (95% confident level)
Code

Description

Maximum value
(million USD)

VGF

Viability gap funding

293.77

TGV

Total guarantee value

452.20

GVcc

Guarantee value for construction cost overrun_Case 1

71.28

GVR,adj

Guarantee

value

for

revenue

reduction

due

to

revenue

reduction

due

to

48.62

adjustment gap_Case 1
GVR,inf1

Guarantee

value

for

253.41

inflation_Case 1
GVOMC,inf2

Guarantee value for OMC overrun due to inflation_Case

32.00

1
GVfin,EPC

Guarantee value for financing cost overrun due to

31.32

increase in EPC cost_Case 1
GVfin,int1

Guarantee value for financing cost overrun due to

3.18

increase in interest during construction_Case 1
GVfin,int2

Guarantee value for financing cost overrun due to

12.39

increase in interest during operation period_Case 1
MSV

Maximum total support value

745.97

Case 3: Annual flexible subsidy for revenue enhancement
Similar to the Case 1, the cash flow model with support will be used as the minimum
guaranteed cash flow, presented in Table 6-10 above. Any differences between the actual—
that is, estimated via Monte Carlo program—and the minimum guaranteed cash flow will be
considered under the annual guarantee program.
Total Guarantee Value
The TGV is also the sum of all the discounted partial guarantee values to base year 2017,
which is calculated by the same formula:
* =*

++

+*

7,u€9

+*

7,/ y

+*

;<=,/ y

+*

y/ ,|}=

+*

y/ ,/
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For estimation of partial guarantee values, Monte Carlo simulation has been used with 10,000
iterations. The reports of the partial guarantee values are presented in Appendix 5. The partial
guarantee values have statistical characteristics shown in Table 6-15.
Table 6-15: Statistics of partial guarantee values_Case 3
Mean
Code

Description

Standard deviation

(million
USD)

(million USD)

GVcc

Guarantee value for construction cost
overrun_Case 1

8.68

38.44

GVR,adj

Guarantee value for revenue reduction
due to adjustment gap_Case 1

11.22

22.49

GVR,inf1

Guarantee value for revenue reduction
due to inflation_Case 1

66.99

116.07

GVOMC,inf2 Guarantee value for OMC overrun due
to inflation_Case 1

8.62

14.65

GVfin,EPC

4.02

16.68

1.83

0.81

6.74

3.41

GVfin,int1
GVfin,int2

Guarantee value for financing cost
overrun due to increase in EPC
cost_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
construction_Case 1
Guarantee value for financing cost
overrun due to increase in interest during
operation period_Case 1

Maximum support value
In this case, present value of the viability support is USD331.46 million in 2017, as
calculated in section 6.3.2.1. The partial guaranteed values also have been estimated and used
to fit into normal distribution for use in the calculation of the maximum guarantee value
using the value-at-risk formula with the confidence level of 95%. The support program with
the maximum value for Case 3 is presented in Table 6-16.
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Table 6-16: Support program for Case 3 (95% confident level)
Code

Description

Maximum value
(million USD)

VGF

Viability gap funding

331.46

TGV

Total guarantee value

458.81

GVcc

Guarantee value for construction cost overrun_Case 1

72.12

GVR,adj

Guarantee

value

for

revenue

reduction

due

to

adjustment gap_Case 1
GVR,inf1

Guarantee

value

for

48.33
revenue

reduction

due

to

inflation_Case 1
GVOMC,inf2

Guarantee value for OMC overrun due to inflation_Case
1

GVfin,EPC

32.79

Guarantee value for financing cost overrun due to
increase in EPC cost_Case 1

GVfin,int1

3.17

Guarantee value for financing cost overrun due to
increase in interest during operation period_Case 1

MSV

31.54

Guarantee value for financing cost overrun due to
increase in interest during construction_Case 1

GVfin,int2

258.51

Maximum total support value

12.37
790.27

6.4 Feasible Government Support Programs
This section will evaluate each support program to help the government to choose the optimal
support program for the project by applying the theoretical approach CBA. The analysis takes
the government’s point of view. It examines the feasibility of the project in terms of whether
it is worth fully investing in, considering the extra cost to the government of subsidies and
guarantees.
6.4.1

Model Set-up

(1) Economic costs have been measured based on shadow pricing method. Accordingly,
the local financial costs have been converted to economic costs using a shadow factor of
0.85, to take into account value-added tax and other taxes. Other costs outsourced from
foreign countries have been converted to economic costs using a shadow factor of 1.2 to
reflect the scarcity of foreign exchange.
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(2) Government support measures for funding the viability gap, as well as in the form of a
guarantee program, have been added to the model as other economic costs to compare
support programs.
(3) Many economic benefits are expected, such as savings in vehicle operating costs,
savings in the cost to users for travel time, reductions in congestion, reductions in
transportation prices, etcetera. Due to limitations on time and data collection for the project
study team, only two major benefits are included in the analysis: savings in vehicle operating
cost (VOC) and savings in travel time costs (TTC).
(4) The discount rate used for CBA is 8%, which is the average long-term borrowing rate
of the government.
(5) It is assumed that the government will have enough resources ready to provide the
VGF support and guarantee.
6.4.2

CBA

In this section, CBA is carried out corresponding to each support program. The decisionmaking rule is based on the economic net present value (ENPV) estimated via Monte Carlo
simulation.
6.4.2.1 Case 1: Fixed Subsidy to Defray Construction Cost
The economic cash flows for CBA in Case 1 are presented in Table 6-17. All the guarantee
programs estimated in previous sections were introduced into the cash flows as uncertainty
variables for calculation of the ENPV of the project. Values of ENPV are calculated by
applying the formula for NPV, with the discount rate of 8%. Due to the modelling of
uncertainty variables, a value range is estimated for ENPV. Thus, values of the variables
presented in Table 6-17 are point estimates and used for illustration.
The ENPV for Case 1 was estimated using the Monte Carlo simulation in @RISK version 6.2
dated 2013. The result is presented in Figure 6-4 below. The mean of ENPV for Case 1 is
USD 349.67 million with the standard deviation of USD312.03 million USD. There is about
a 15% chance that the ENPV is lower than USD0 and an 85% chance that the ENPV lies
between USD0 and USD985.23 million.
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Table 6-17: Economic cash flows for Case 1
Year
Operating cash flows (million USD)
I.
Economic benefits
Operating cost savings
Travel time cost savings
Total benefits
II.
Economic operating cost
O&M
Total cost
III. Operating economic cash flows (EACFt)

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

36.61
46.25
82.86

38.86
49.42
88.28

40.93
52.39
93.32

43.37
55.85
99.22

46.20
59.78
105.98

49.42
64.29
113.71

53.16
69.38
122.54

56.13
73.26
129.40

59.30
77.39
136.69

62.66
81.80
144.46

79.16
103.20
182.36

79.16
103.20
182.36

79.16
103.20
182.36

0.12
0.12
82.74

1.74
1.74
86.54

1.95
1.95
91.37

2.18
2.18
97.04

2.45
2.45
103.54

2.75
2.75
110.96

3.08
3.08
119.46

3.44
3.44
125.95

36.47
36.47
100.21

4.31
4.31
140.15

28.10
28.10
154.26

31.74
31.74
150.62

35.88
35.88
146.48

Other economic cash flows
Total investment cost (economic) (IO)
591.94
VGF
331.59
(*)
Government guarantee (GVt)
10.82
1.70
1.77
1.79
1.87
2.04
2.27
2.60
4.95
3.68
111.40 135.70
1. EPC cost overrun(*)
8.93
2. Revenue reduction_ Adjustment gap(*)
0.02
0.04
0.07
0.12
0.18
0.25
0.33
0.45
0.59
19.71
23.96
(*)
3. Revenue reduction_Inflation
0.07
0.16
0.29
0.47
0.71
1.01
1.38
1.85
2.44
88.08 107.56
4. OMC overrun_inflation(*)
0.01
0.02
0.04
0.06
0.08
0.11
0.15
2.07
0.23
3.61
4.18
(*)
5. Financing cost overrun_EPC
0.93
0.79
0.77
0.68
0.58
0.49
0.39
0.30
0.20
0.11
6. Financing cost overrun_interest rate
0.97
during construction period(*)
7. Financing cost overrun_interest rate
during operation period(*)
0.82
0.78
0.71
0.64
0.58
0.51
0.45
0.38
0.32
IV. Net annual economic cash flows
-851.61
84.84
89.60
95.25 101.67
108.92 117.19 123.35
95.27 136.46
42.86
14.92
(=EACFt—IO-VGF -GVt ) (*)
Note: (*) all values for the values shown in the table are point estimates and for illustration only; Total investment cost= 130%*triang(498,533.69,629); Discount rate=8%, i.e. the
government long-term borrowing rate. ENPV=∑

‡ |•=@‚ ƒ„…‚
( P†%)‚

−

− * . (*) Full data is presented in Appendix 9.
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165.07
29.08
131.15
4.84

-18.58

Figure 6-4: CBA for Case 1

6.4.2.2 Case 2: Fixed Subsidy to Defray Construction Cost
The economic cash flows for CBA in Case 2 are presented in Table 6-18. Similar to Case 1,
all the guarantee program estimates in previous sections have been introduced into the cash
flows as uncertainty variables for calculation of the project’s ENPV. Values of ENPV are
calculated by applying the formula for NPV, with the discount rate of 8%. Due to the
modelling of uncertainty variables, a value range is estimated for ENPV. Thus, values of the
variables presented in Table 6-18 are just point estimates and used for illustration.
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The ENPV for Case 2 was estimated using the Monte Carlo simulation in @RISK. The result
is presented in Figure 6-5. The mean of ENPV for Case 2 is USD120.43 million, with the
standard deviation of USD308.14 million. There is about a 30.6% chance that the ENPV is
lower than USD0, and a 69.4% chance that the ENPV lies between USD0 and
USD727.41million.
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Table 6-18: Economic cash flows for Case 2
Year
Operating cash flows (million USD)
I.
Economic benefits
Operating cost savings
Travel time cost savings
Total benefits
II.
Economic operating cost
OMC
Total cost
III. Operating economic cash flows (EACFt)

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

……

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…….

25

26

27

36.61
46.25
82.86

38.86
49.42
88.28

40.93
52.39
93.32

43.37
55.85
99.22

46.20
59.78
105.98

49.42
64.29
113.71

53.16
69.38
122.54

56.13
73.26
129.40

59.30
77.39
136.69

62.66
81.80
144.46

79.16
103.20
182.36

79.16
103.20
182.36

79.16
103.20
182.36

0.12
0.12
82.74

1.74
1.74
86.54

1.95
1.95
91.37

2.18
2.18
97.04

2.45
2.45
103.54

2.75
2.75
110.96

3.08
3.08
119.46

3.44
3.44
125.95

36.47
36.47
100.21

4.31
4.31
140.15

28.10
28.10
154.26

31.74
31.74
150.62

35.88
35.88
146.48

Other economic cash flows
Total investment cost (economic) (IO)
658.20
VGFt
38.20
38.20
38.20
38.20
38.20
38.20
38.20
38.20
38.20
38.20
38.20
38.20
Government guarantee(*) (GVt)
9.96
2.45
2.48
2.43
2.46
2.57
2.74
3.01
5.29
3.97
111.40 135.70
1. EPC cost overrun(*)
7.18
2. Revenue reduction_ Adjustment gap(*)
0.02
0.04
0.07
0.12
0.18
0.25
0.33
0.45
0.59
19.71
23.96
(*)
3. Revenue reduction_Inflation
0.07
0.16
0.29
0.47
0.71
1.01
1.38
1.85
2.44
88.08 107.56
4. OMC overrun_inflation(*)
0.01
0.02
0.04
0.06
0.08
0.11
0.15
2.07
0.23
3.61
4.18
(*)
5. Financing cost overrun_EPC
0.93
0.79
0.77
0.68
0.58
0.49
0.39
0.30
0.20
0.11
6. Financing cost overrun_interest rate
1.85
during construction period(*)
7. Financing cost overrun_interest rate
during operation period(*)
1.57
1.48
1.36
1.23
1.10
0.98
0.85
0.73
0.60
IV. Net annual economic cash flows
-623.62
45.89 50.69 56.40 62.88
70.19 78.52 84.75 56.72 97.98
4.66 -23.28
(=EACFt—IO-VGFt -GVt ) (*)
Note: (*) all values for the guarantees shown in the table are point estimates and for illustration only. ; Total investment cost= 130%*triang(498,533.69,629); Discount rate=8%, i.e.
the government long-term borrowing rate. ENPV=∑

‡ |•=@‚ ƒ…„@‚ ƒ„…‚
( P†%)‚

−

. (*) Full data is presented in Appendix 9.
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38.20
165.07
29.08
131.15
4.84

-56.78

Figure 6-5: CBA for Case 2

6.4.2.3 Case 3: Flexible Annual Subsidy
The economic cash flows for CBA in Case 3 are presented in Table 6-19. All guarantee
programs estimated in previous sections have been introduced into the cash flows as
uncertainty variables for calculation of the project’s ENPV. Values of ENPV are calculated
by applying the formula for NPV, with the discount rate of 8%. Due to the modelling of
uncertainty variables, a value range is estimated for ENPV. Thus, values of the variables
presented in Table 6-19 are just point estimates.
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Table 6-19: Economic cash flows for Case 3
Year
Operating cash flows (million USD)
I.
Economic benefits
Operating cost savings
Travel time cost savings
Total benefits
II.
Economic operating cost
OMC
Total cost
III. Operating economic cash flows (EACFt)
IV. Other economic cash flows
Total investment cost (economic) (IO)
VGFt (64.43% annual revenue)

IV.

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

…

2042

2043

2044

0

1

2

3

4

5

6

7

8

9

…

25

26

27

36.61
46.25
82.86

38.86
49.42
88.28

40.93
52.39
93.32

43.37
55.85
99.22

46.20
59.78
105.98

49.42
64.29
113.71

53.16
69.38
122.54

56.13
73.26
129.40

59.30
77.39
136.69

62.66
81.80
144.46

79.16
103.20
182.36

79.16
103.20
182.36

79.16
103.20
182.36

0.12
0.12
82.74

1.74
1.74
86.54

1.95
1.95
91.37

2.18
2.18
97.04

2.45
2.45
103.54

2.75
2.75
110.96

3.08
3.08
119.46

3.44
3.44
125.95

36.47
36.47
100.21

4.31
4.31
140.15

28.10
28.10
154.26

31.74
31.74
150.62

35.88
35.88
146.48

7.04
2.45

8.40
2.48

10.10
2.43

12.22
2.46

14.86
2.57

17.39
2.74

20.35
3.01

23.80
5.29

27.85
3.97

344.62
111.40

403.38
135.70

472.16
165.07

695.89
0.50
9.96
7.18

Government guarantee(*) (GVt)
1. EPC cost overrun(*)
2. Revenue reduction_ Adjustment gap(*)
0.02
0.04
0.07
0.12
0.18
0.25
0.33
0.45
0.59
19.71
23.96
29.08
(*)
3. Revenue reduction_Inflation
0.07
0.16
0.29
0.47
0.71
1.01
1.38
1.85
2.44
88.08
107.56
131.15
4. OMC overrun_inflation(*)
0.01
0.02
0.04
0.06
0.08
0.11
0.15
2.07
0.23
3.61
4.18
4.84
(*)
5. Financing cost overrun_EPC
0.93
0.79
0.77
0.68
0.58
0.49
0.39
0.30
0.20
0.11
6. Financing cost overrun_interest rate
during construction period(*)
1.85
7. Financing cost overrun_interest rate
during operation period(*)
1.57
1.48
1.36
1.23
1.10
0.98
0.85
0.73
0.60
Net annual economic cash flows
-301.77 -388.46
(=EACFt—IO-VGFt -GVt ) (*)
-623.62
77.05
80.49
84.50
88.86
93.53
99.33 102.60
71.12 108.33
-490.75
Note: (*) all values for the guarantees shown in the table are point estimates and for illustration only; Total investment cost= 130%*triang(498,533.69,629); Discount rate=8%, i.e. the
government long-term borrowing rate. ENPV=∑

‡ |•=@‚ ƒ…„@‚ ƒ„…‚
( P†%)‚

−

. (*) Full data is presented in Appendix 9.
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The ENPV for Case 3 was estimated using the Monte Carlo simulation in @RISK. The result
is presented in Figure 6-6. The mean of ENPV for Case 3 is USD–138.49 million with the
standard deviation of USD306.11 million. There is about a 61.3% chance that the ENPV is
lower than USD0 and a 38.7% chance that the ENPV lies between USD0 and
USD450.44 million.
Figure 6-6: CBA for Case 3
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6.5 Selection Procedure and Decision-making
6.5.1 Selection Procedure
Based on the results of the analysis from sections 6.3 and 6.4, three support programs have
been examined. The details are presented in Table 6-20.
Table 6-20: Comparative analysis of available support programs
Case 1:
Fixed support to
defray
construction cost
(million USD)

Case 2:
Fixed annual
subsidy
(million USD)

Case 3:
Flexible annual
subsidy
(million USD)

1. VGF

331.59

293.77

331.46

2. Maximum guarantee value
@ 95% confidence level

450.39

452.20

458.81

3. Maximum support value

781.98

745.97

790.27

4. Mean (ENPV)

348.67

120.43

–138.49

5. SD (ENPV)

312.03

308.14

306.11

15%

30.6%

61.3%

1

2

Rejected

Criteria

6. Probability (ENPV<0)
Rank

The analysis shows that Case 3 has a negative mean of ENPV and a high probability of
61.3%. The case also requires a higher level of financial commitment from the government
for both VGF and guarantee, in comparison with Case 2. Therefore, Case 3 should not be an
option for the government to consider. It is recommended that it be rejected.
Both Case 1 and Case 2 have a positive mean of ENPV—Case 1 has a mean ENPV that is
nearly triple that of Case 2’s. There is not much difference in the cases between standard
deviations from the mean. However, Case 1 outweighs Case 2 in terms of higher probability
for positive ENPV released. Therefore, Case 1 is ranked first and is followed by Case 2.
6.5.2 Decision-making
6.5.2.1 Decision-making Without Capital Rationing
If there is no restriction on the amount of support available, the government should opt for
Case 1. A grant can be made of USD331.50 million in 2017 for defraying the construction
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cost. In addition, the guarantee can be granted, with the maximum value identified in section
6.3.2. The value of the compensation will need to be renegotiated if the actual value of the
guaranteed variables exceeds the maximum value.
6.5.2.2 Decision-making with Capital Rationing
Capital rationing is sometimes observed due to limitations on the availability of government
resources for new projects. Under these circumstances, Case 2 could be a better option
because it requires a much lower amount for the up-front in 2017 and allows more affordable
annual payment to the government. Thus, Case 2 should be selected under capital rationing
condition.
6.6 Chapter Summary
This chapter has illustrated the process of identification of an optimal support program for a
PPP toll road project in Vietnam. It started with a summary of the case study. Inputs of the
model were then presented, which included the results of the in-depth interviews focusing on
the relevant risk factors, probability distribution of the risk cost consequences, and a
preferred risk allocation. Three different government support programs—Case 1,
Government subsidy to defray construction cost; Case 2, Annual fixed subsidy; and Case 3,
Annual flexible subsidy—were tested for their application. The examination included testing
the economic worth of, and the maximum support value for, each program, which served as
major criteria for the government to make decisions on selecting the optimal support
program.
The next chapter will summary the thesis, provides some policy implications and highlight its
contributions to PPP practice in Vietnam.
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CHAPTER 7 : CONCLUSION

7.1 Introduction
This chapter provides a general overview of the study. It starts with a summary of the main
findings. Then, attention focuses on the implications of the study for risk management and
government policies providing support to PPP toll road projects. The chapter also sets out the
contribution of the thesis to the academic literature on PPP project management, in theory
and practice in Vietnam, relating to government support for PPP projects. This chapter closes
with concluding general observations.

7.2 Summary of the Thesis
The thesis consists of seven chapters which set the context for the research, establish its
significance, delineate a methodology, report the findings and then analyse them.
Chapter 1 introduced the major elements of the thesis. It dealt with major contextual features
and purpose for the study. The research questions were outlined and basic information on
scope, methodology and structure of the thesis were provided.
The major purpose of conducting the study is applying theoretical framework to develop a
practical model, which aims to assist governments in making decisions on providing financial
support to PPP projects in developing countries, taking PPP toll road projects in Vietnam as a
case study. From the public sector point of view, two major issues around attracting private
investors to PPP toll road projects are viability gaps and public risks. A viability gap in a
project makes it impossible to attract private financing; hence, the government needs to cover
the gap by providing VGF. Public risks being realised can cause PPP projects to fail, as
private investors are not in the best position to manage them. Thus, governments need to
provide some guarantees to provide compensation for the risks to encourage private investors
to join PPP ventures.
Taking these matters into consideration, the research questions focused on how to identify the
viability gap, public risks and optimal government support measures, and how to evaluate the
appropriate support and make decisions on the issues. Chapter 1 stressed that the research
focused on the examination of VGF and guarantees for public risks of the financial type in
toll road PPPs. A mixed method strategy was deemed to be the most appropriate way of
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answering the research questions. This involved a questionnaire survey and semi-structured
interviews.
Chapter 2 reviewed the recent literature on risk management in PPP projects, government
support for PPP projects, methodologies for the identification of public risks, evaluation of
government support measures for PPP projects, and PPP performance both in general and in
the context of Vietnam. It also examined those concepts in the narrower context of PPP toll
road projects. From this review, it was possible to highlight some research gaps, which the
present study aimed to fill. The knowledge gaps were on risk management and feasible
government support for mitigating risks for PPP projects in developing countries. In addition,
it was noted that a dynamic decision model for determining government support in
developing countries had not received enough consideration in the current literature.
Chapter 3 concentrated on the analytical framework. The theoretical background for
conducting the study was presented, as was the theoretical justification for developing a
model for evaluating types of government support to determine optimal support measures.
This necessitated reference to the theory of capital budgeting (i.e., the cash flow analysis
technique), real option and cost-benefit analysis (CBA). Methods of employing these theories
in this study were then discussed. For instance, cash flow analysis was applied for the
identification of VGF and to measure an aggregate value of guarantee for public risks. Real
option was applied to measure the cost consequence of each public risk, from which a value
of guarantee that the government has to provide for the risk can be calculated by multiplying
the cost consequence with the government’s contribution parameter. Once some support
programs with their maximum support values (for both VGF and guarantee) are identified, a
CBA can be employed to evaluate the economic worth of each program to assist the
government in making decisions. It was argued that a support program will be chosen if it
provides the highest net economic benefit.
Tools for data analysis—that is, CAR and simulation—were also discussed. They were
applied to estimate the maximum support value for each support program. The analysis in the
chapter showed that the advantage of these tools is that they are able to assist the government
to make decisions with a given level of confidence.
Chapter 4 set out in detail the research methodology used in this study. The chapter provided
justification for the choice of mixed method strategies for use in this study, as the strategies
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matched the research problem and the researcher’s pragmatic knowledge claim. A case study
forms the core of the research design. The research process was divided into four phases.
In phase 1, using quantitative techniques, a theory-based model for identification of the
optimal government support measure was developed. This enabled identification of inputs for
the model, which were further gathered during the later phases.
Phase 2 involved a questionnaire survey for identifying two major inputs for the model:
public risks and effective government support measures in the context of Vietnam. One
hundred questionnaires were sent to public officials, project managers and private contractors
engaged in PPP toll road projects in Vietnam. Forty-four of the questionnaires were returned
with completed responses to the questions.
Phase 3 looked to gain deeper understanding of causes, cost consequences and mitigation
strategies for the risks. It also explored factors affecting decisions on choosing government
support programs for PPP projects in toll road projects in Vietnam. Semi-structured
interviews were used as the sole research method in this phase. Twelve interviewees
participated in this phase, of which four were from public authorities, two were public
representatives and six were private representatives at the projects.
Phase 4 explored the case study more deeply and demonstrated how the model created in the
research could be used for identifying the optimal government support program for a PPP toll
road project. Both semi-structured interviews and quantitative data analysis were applied in
this phase. In the semi-structured interviews, eight of the 12 participants in phase 3 agreed to
participate in the in-depth interviews related to the case study. The content of the interviews
focused on confirmation of related risks, value and probability distribution of relevant cost
consequences, the government’s contribution for each risk consequence, and potential
government support measures. Based on the outcome of the interviews, all inputs were
identified and put into the model. As a result, the possible government support measures were
analysed and evaluated based on their calculated maximum support value.
Decision-making on the provision of the optimal support program was also discussed in the
chapter, as were issues relating to achievement of reliability, internal validity, external
validity and construct validity to ensure the research quality. Consideration of ethical issues
and limitations of the study were addressed in this chapter.
Chapter 5, financial risks and government supports, addressed the first two research
questions. Analyses of the results of the data collected from the questionnaire survey and
159

semi-structured interviews as designed in phases 2 and 3 of the research process were
presented. In terms of answering the first research question, results from the questionnaire
survey found that 22 risks were experienced in PPP toll road projects in Vietnam. Of those,
18 risks had high agreement among public and private sector respondents that they should be
allocated solely or partly to the public sector. Results from the semi-structured interviews
helped to answer the research question on how the risks affected the financial feasibility of
projects, as the interviews revealed the causes, cost consequences and mitigation strategies
for the selected risks. Regarding the second research question, results from the questionnaire
survey showed that 16 support measures were found to be effective in the context of PPP toll
road projects in Vietnam. Also, the results from the semi-structured interviews demonstrated
quite different views between public and private respondents on how to choose a government
support program. While the public sector interviewees were concerned with economic
efficiency, and deferrable and least cash payments, the private sector respondents focused on
the achievement of target profit, value for money, and the preference for cash in hand.
However, both parties preferred support with a stable value. All the results were reviewed
and discussed in the light of relevant literature.
Chapter 6 discussed the background and selection of the case study and sought the answer to
the third research question. This involved the application of the study’s model to identify the
optimal support program for a PPP project, using a toll road project in Vietnam as the case
study. Initially, a summary of the case study profile and financial data was presented.
Following this, the case study’s risk scenario and allocation were discussed based on the data
collected from the in-depth interviews conducted in phase 4 of the research process. Ten risks
were found to be relevant to the case study, with eight of them needing government
contribution, ranging from 30% to 100%. After that, a model set-up was defined
incorporating key assumptions, uncertainty variables and their probability distribution. Then,
the maximum government support value was calculated for three support programs following
the steps of the theory-based model developed in Chapter 3. The support programs were:
fixed subsidy to defray construction cost, annual fixed subsidy and flexible subsidy to
enhance revenue. These were selected because they were under consideration by the
government at the time of data collection.
For each support program, the results had exported values of viability gap and guarantee
which the government needed to provide. At the last step, an analysis of economic worth of
each support program was conducted, as it served as a main criterion for the government to
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grant support. Two support programs were found to be eligible for further consideration. If
there is no capital rationing for the government budget, then the fixed subsidy to defray
construction cost should be selected. However, if there is capital rationing, then the fixed
annual subsidy should be selected.
Chapter 7 concluded the thesis. It provided a summary of the contents of the thesis and
highlights some implications for government decision-making on financial risk management
and providing support for PPP projects. The chapter also points out contributions of the thesis
to practice.

7.3 Policy Implications
7.3.1

Implication for Risk Management in PPP Toll Road Projects

Risks related to construction cost and revenue were more significant than risks related to
other costs in PPP toll road projects in Vietnam. These risks are also common in toll road
projects in other countries (Delmon, 2009, Al‐Bahar and Crandall, 1990). The research
results explained the reasons for the cancellation or delay of many PPP toll road projects in
Vietnam since 1994, and discussed the lack of proper risk management for those projects.
The study showed the importance of introducing proper requirements for risk identification,
assessment and mitigation strategies in PPP bidding documents as well as in bidding
proposals private investors prepare. These should include due assessment and solutions for
the management of risks before, during and after the construction period and indicate the
revenue-related risks.
The study has provided extra evidence for the finding that tapping into private financing for
public projects does not release governments from financial responsibility for risk
management (Zou et al., 2008, Irwin, 2007). The study has revealed that the government
needs to take significant responsibility for risk management in Vietnam. Of the 22 related
risks, 18 require government contributions. In the case study, eight out of 10 relevant risks
required government compensation, ranging from 30% to 100% of the cost consequences of
the risks. The project in the case study had a total investment of USD696.71 million. In order
to encourage private investors to invest this amount, the government has to commit to pay
compensation up to USD452.20 million if risks occur, namely, 65% of the total investment
amount. As a consequence, it is recommended that governments need to be active in the
process of risk management so that they can be fully aware of their financial responsibilities
and better prepared for mitigation strategies.
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Besides support programs, other mitigation strategies were recommended by interviewees, as
well as in the literature, to assist the PPP policy development process. First, land acquisition
policies should avoid the under-pricing of land value (Prashant et al., 2009, Tamin et al.,
2011). Furthermore, governments should ensure that a considerable area of land has been
cleared before selecting private partners and commencing the concession contract (Prashant
et al., 2009). There should also be an increase in communication between local authorities
and land owners before the compensation program is implemented. In addition, an
improvement in planning and public management for PPP projects is necessary. Also coming
from the data analysis, it is recommended that project outcomes need to be defined clearly in
the bidding documents to serve as the basis for other financial assessments (Aziz, 2007). An
increase in the use of competitive procurement processes in selecting private investors is
highly recommended to achieve the project outcomes at appropriate value for money (Abdel
Aziz, 2007). Review of the government’s policy on providing preferential debt is also
essential for resourcing the debt effectively. It is recommended that the criteria for assessing
an application for preferential debt be incorporated into the criteria for the selection of private
investors so that once a private investor wins the contract that organisation is eligible for debt
approval.
7.3.2

Implication for Providing Government Support in PPP Toll Road Projects

The study has found a need for further development of support measures for application in
PPP toll road projects in Vietnam. The study explored 16 effective support measures
applicable to projects in Vietnam. Of those, seven were traditional methods that the
Vietnamese government has often used, such as ‘Government subsidy to defray construction
cost’ (VG1), ‘Provision of land’ (VG4), ‘Tax incentives’ (VG5), Debt guarantee’ (GG4),
‘Concession extension and revenue enhancement’ (GG9), ‘Land acquisition and
compensation’ (OS1) and ‘Assistance with planning and development control’ (OS2).
However, ‘Provision of land’ is expected to become less relevant, as a consequence of limited
land resources in Vietnam. These measures are not always superior to the other nine support
measures identified in the study. These other nine support measures require some effort to be
spent on developing legal frameworks, financing mechanisms and approval procedures. Once
these supports are well developed, they will provide the government with greater flexibility in
choosing support measures for PPP toll road projects at the least cost.
A government support measure should be granted based on a negotiation process between the
public and private investor so that the chosen support measures can balance the benefits for
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both sides. So far, government support for PPP toll road projects in Vietnam has been granted
as ‘favours’ to the projects, with less care about their worth to private investors. Thus, it is
often not enough for the project to succeed (Tang, 2010). This study found that public and
private sectors value particular support initiatives differently, although both of them prefer
support with a stable value. The public sector puts a higher value on support measures with
more economic efficiency, deferrable payments and least cash payments, while the private
sector gives higher value to achievement of target profit, cash in hand and time value of
money. It is important that the government take private preferences into account before
embarking on a support program, so that the chosen supports can create ample motivation for
private investors.

7.4 Contribution of the Thesis
As other professional doctorate theses, this study has provided significant contribution to
practice in PPP. The first contribution is the developed practical model, which can be applied
in practice by different users. The public officials working on assessment and appraisal of
government supports for PPP projects can apply the model to identify the viability gap, the
maximum guarantee values and supports. Based on the values identified using this model,
these public officials can consult decision makers with a specific support value at a given
confident level. Moreover, consultants as well as staffs of private enterprises can also apply
the model to estimate these support values to serve as foundation for their negotiation with
the public partners to get their optimum supports. So far, there has been no such model
available for use in Vietnam. Thus, this is the first applicable model developed for the
purpose. With this information, both parties can identify their range for negotiation on
government support value in order to achieve a win-win solution.
In addition, the model developed in this thesis has high flexibility and can be tailored for use
in other sectors other than toll road in Vietnam, and in PPP projects in other countries. Both
the output and input of the model can be modified to suit specific project conditions. In terms
of the output, although this model is targeted to ‘NPV=0’, it can be changed to any other
value to meet the requirement of the targeted output, such as ‘NPV=10 million’. In terms of
the input, the risk factors are specific to the Vietnamese case study. However, if the risk
factors identified in other projects are different, then it is possible to modify the model by
changing the corresponding cost consequence equation. Then all the assessments can be
conducted based on the new inputs.
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The second contribution of this study is to provide a more understanding on available
effective support measures (i.e. 16 support measures) that the government can provide in
Vietnam other than seven traditional support measures that has been provided so far. The
study also raises understanding on factors affecting decisions on choosing government
support measures. The knowledge assists both public and private sectors in understanding
each other’s perspectives in negotiation of government supports, which helps to save time for
contract negotiation.
The third contribution of this study is to provide methods for risk management to apply in
PPP projects in Vietnam. The thesis may assist practitioners, especially public officials and
consultants working on risk management for PPP projects, by providing a reference for risk
management practices used in other projects in Vietnam. The methodology of risk
management used in this thesis had been developed based on an international standard risk
management practice for PPP projects in general (Praxiom, 2014, Department of
Infrastructure and Planning, 2008); thus, it can be applied for other PPP projects in Vietnam,
not only in the toll road sector. As the policy on risk management for PPP in Vietnam is still
under development, this study can serve as empirical evidence for an applicable methodology
for use in the policy. It also benefits public officials working on risk management for PPP
projects in other developing countries, by providing a methodology for risk identification,
assessment and mitigation.
The fourth contribution of this study is to narrow the gaps between theoretical knowledge and
practical application. First, this study provides a comprehensive model, which has higher
chance to be used in practice than some other previous developed models in literature. In
comparison with the previous models developed in the literature for calculation of
government support, the model developed in this thesis is more comprehensive because it
incorporates all related public risks of specific PPP projects for analysis. Some previous
models have focused only on a given type of risk. For example, the models of Cheah and Liu
(2006) or Brandão and Saraiva (2008) focus only on analysing the demand risks. The model
developed in this thesis also provides assessment of several potential support programs to
enable selection of the optimal one, an innovation that has not been seen in any previous
models.
Besides, the study reveals some practical knowledge on risk factors and how to management
the risks in Vietnam, which helps to fill in the knowledge gap on risk management in
developing countries. As PPP is a new method for management of public projects in these
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countries, understanding of risk management for PPP projects is still vague and limited.
Although about 140 developing countries have used PPP (Parker and Figueira, 2010), the
literature only provides research findings on risk management for a few countries, including
Indonesia, the Philippines, India and China. Thus, this thesis may help to solve a puzzle by
providing a comprehensive understanding of risk management for PPP toll road projects in
Vietnam. The knowledge involves identification of relevant risk factors, and analysis of the
causes of and mitigation strategies for the risks, which will assist both international
consultants as well as foreign investors working on PPP toll road projects in Vietnam.
7.5 Conclusion
In summary, this research has made a major contribution to the assessment of financial risk
identification, assessment and mitigation for toll roads constructed under PPP arrangements
in Vietnam and other developing countries. The model constructed and applied to PPP toll
roads in Vietnam will need to be tested for its efficacy in other countries where some of the
contextual factors may differ from conditions in Vietnam. The thesis not only added to
conceptual and theoretical understanding of risk management for PPP toll roads but also
provided advice for policy makers and implementers to enhance their capacities to produce
win-win solutions in PPP toll road provision in Vietnam and hopefully in other developing
countries.
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APPENDIX 1 : Risk Factors in PPP Toll Road Projects
Code

Risk factor

CR1

Description

The risk of cost overruns
Land unavailability

during the process of
acquiring land and removing
existing facilities

CR2

References
Fishbein and Babbar
(1996); Smith (1999);
Thomas et al. (2003);
Checherita and Gifford
(2007)

The risk of cost overruns

Chung et al. (2010);

Design changes

caused by a request from the

Bain (2009); Fishbein

caused by public

public authority to change

and Babbar (1996)

authority

the design originally agreed
in the contract documents
Fishbein and Babbar

CR3
Unforeseen
geological and
weather conditions

The risk of cost overruns

(1996); Bain (2009);

caused by unexpected

Zayed et al. (2008);

geological or weather

Checherita and Gifford

conditions

(2007); Abednego and
Ogunlana (2006)

CR4
Environmental
compliance

The risk of cost overruns

Khan (2013); Bain

from the cost of meeting

(2009); Checherita and

environmental

Gifford (2007); Fishbein

responsibilities being higher

and Babbar (1996)

than had been estimated
CR5
Scope changes

An event of cost overruns

US-FHWA (2013); Bain

due to changes in the scope

(2009);

of works as requested by the
government
CR6

Unavailability of
materials and labour

The risk of cost overruns

US-FHWA (2013);

caused by unavailability of

Zayed et al. (2008);
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Code

Risk factor

CR7

Description

References

materials and labour during

Checherita and Gifford

the construction process

(2007)

Any delay in obtaining

Zayed et al. (2008)

Approval delay in

permits triggered by public

construction period

authorities which leads to
cost overruns

CR8

The risk of delays and/or
revenue loss caused by an
Completion risk

event so that construction of
the project is not completed
as scheduled

CR 9

Technical risks due
to fault in
specifications of
bidding documents

Chung et al. (2010);
Checherita and Gifford
(2007); Medda (2007);
Abednego and Ogunlana
(2006); Thomas et al.
(2003)

The risk of construction cost

Bain (2009); Medda

overrun due to improper

(2007)

specifications in the
technical requirements in
bidding documents

CR10
Defective design

RR1
Performance
unavailability risk

The risk of construction cost

Chung et al. (2010);

overrun caused by improper

Zayed et al. (2008);

design which requires

Medda (2007);

amendment or modifications

Abednego and Ogunlana

resulting in extra cost

(2006)

The risk of revenue loss

Aziz (2007); Abednego

caused by an event so that

and Ogunlana (2006)

the project cannot be worked
on as scheduled during the
operation period

RR2

Insufficient traffic

The risk of revenue loss

Khan (2013); US-
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Code

Risk factor
volume

Description

References

caused by traffic volume

FHWA (2013); Ke et al.

falling to a level that is lower

(2010); Chung et al.

than estimated

(2010); Bain (2009);
Zou et al. (2008);
Checherita and Gifford
(2007); Cheah and Liu
(2006)

RR3
General market risk

The risk of revenue loss due

Khan (2013); Checherita

to a reduction in demand as

and Gifford (2007);

consequence of the

Medda (2007)

contraction of other
economic activity
RR4

US-FHWA (2013); Ke
Toll rates are too
low to generate
expected returns

The risk of profit loss caused
by low toll rates which are
not able to produce the
estimated income

et al. (2010); Bain
(2009); Checherita and
Gifford (2007); Medda
(2007); Aziz (2007);
Abednego and Ogunlana
(2006)

The risk of revenue loss

Khan (2013); Ke et al.

Competition from

caused by traffic volume

(2010); Chung et al.

other

being diverted to a substitute

(2010); Bain (2009);

facilities/routes

route/ means of

Zou et al. (2008); Zayed

transportation

et al. (2008);

The risk of revenue loss

Khan (2013); Checherita

Approval delay in

caused by a delay in some

and Gifford (2007);

operation

approvals from the

RR5

RR6

government, such as
approval of an increase in the
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Code

Risk factor

Description

References

toll etc.
RR7
Natural force
majeure

RR8

An event of natural force

Chung et al. (2010);

majeure, such as a flood or

Bain (2009); Checherita

an earthquake, which

and Gifford (2007);

damages or interrupts the

Abednego and Ogunlana

operation of the road

(2006)

An event of political force,
Political force

such as war or riots, which

majeure

damages or interrupts the
operation of the road

Bain (2009); Checherita
and Gifford (2007);
Abednego and Ogunlana
(2006); Fishbein and
Babbar (1996)

Changes in the legal and

Khan (2013); Chung et

contractual framework that

al. (2010); Bain (2009);

directly and demonstrably

Checherita and Gifford

Policy changes

affect demand for a project’s

(2007);

affected project

output, such as restrictions

estimated demand

on some types of vehicles

RR9

using the road, changes in a
rule for price controls, or
abolishing a monopoly
RR10

Political
interference

An event of

Khan (2013); Fishbein

breach/cancellation of a

and Babbar (1996)

licence, termination/
cancellation of a concession,
expropriation without
compensation,
nationalization

RR11

Public rejection risk

A reduction in the collected

Chung et al. (2010); Zou et

revenue due to the public not
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Code

Risk factor

OMR1 Government
requested a change

OMR2

Description
using the road

al. (2008);

The risk of operating cost

Chung et al. (2010); Aziz

overruns due to modifications to

(2007)

to output

the design/operating process as

specifications

requested by the government

Major maintenance
more often than
estimated

OMR3
Tort liability

References

The risk of cost overruns due to

Khan (2013); Chung et al.

major maintenance being more

(2010); Bain (2009); Aziz

frequent or greater in scope than

(2007); Abednego and

had been estimated

Ogunlana (2006)

The risk of operation cost

Fishbein and Babbar

overruns and/or delay due to the

(1996)

frequent and serious accidents
on the road
OMR4

Khan (2013); USThe risk of cost overruns and
Inflation

real revenue loss due to higher
inflation rates than had been
estimated

FHWA (2013);
Checherita and
Gifford (2007);
Medda (2007);
Abednego and
Ogunlana (2006)

FR1

The risk of higher borrowing
costs due to a devaluation of the
Exchange rate risk

currency used to collect revenue
in comparison with the
borrowed currency

FR2

Inconvertibility risk

US-FHWA (2013);
Bain (2009); Zou et
al. (2008); Zayed et
al. (2008); Checherita
and Gifford (2007);
Medda (2007)

The risk of higher borrowing

Zayed et al. (2008);

cost due to inability to convert

Medda (2007);
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Code

Risk factor

FR3

Description

References

collected revenue into the

Fishbein and Babbar

currency for servicing debt

(1996)

The risk of cost overruns due to

Zayed et al. (2008)

Unavailability of

higher costs involved with

foreign exchange

acquiring the foreign exchange
to service debt

FR4
Interest rate risk

The risk of cost overruns due to

Khan (2013); US-

higher interest rates than had

FHWA (2013);

been estimated
The risk of cost overrun due to

Khan (2013); Bain

Financial

the higher cost of acquiring

(2009); Thomas et al.

unavailability

funding from another source of

(2003)

FR5

capital
FR6

Inability to service
debt

The risk of delays due to a

Khan (2013);

project’s income stream not

Thomas et al. (2003)

being able to service debt
FR7

Failure to raise

The risk of delays of financial

necessary equity in

closure due to inadequate equity

time

contribution

Thomas et al. (2003)
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APPENDIX 2 : Government Support Measures for PPP Toll Road Projects
No.

Support measure

Examples

Category 1. VGF
VG1

Government subsidies to defray
development/construction costs
(Fishbein and Babbar, 1996, Smith, 1999,
Chen and Subprasom, 2007, Delmon,
2010)

Canada (The Canada Line transit; The
Kicking Horse Canyon) (Aziz, 2007).
Netherlands (The Wijker tunnel project)
(Fishbein and Babbar, 1996).
Singapore & Malaysia (The MalaysiaSingapore Second Crossing) (Cheah and Liu,
2006)

VG2

Annual fixed subsidy
(Smith, 1999, Lam, 1999, Aziz, 2007)

Canada (The Golden Ears Bridge; the Sieera
Yoyo Desan; The Sea to Sky; The Okanagan
Lake Bridge & The Golden Ears Bridge
(Aziz, 2007); The Prince Edward Island
Bridge (Lam, 1999))

VG3

Government grant right to concessionaire
to collect income from existing utilities
(Smith, 1999, Fishbein and Babbar, 1996)

UK (The Dartford Bridge) (Smith, 1999);
Malaysia (The Malaysian North–South
Highway) (Smith, 1999);
Thailand (The Second Stage Expressway)
(Lam, 1999)

VG4

Provision of land
(Fishbein and Babbar, 1996, Smith, 1999)

Hong Kong (The Tate’s Cairn Tunnel
Project) (Lam, 1999);
Canada (The Sea to Sky project) (Aziz,
2007);
Australia (The Melbourne city link project)
(GAMUT, 1996);
Malaysia (The North–South expressway
project) (Alfan, 2010, Smith, 1999)

VG6

Annual flexible subsidy
(Aziz, 2007, Fernandes and Viegas, 2005)

Canada (The Golden Ears Bridge; the Sieera
Yoyo Desan road) (Aziz, 2007)

VG5

Tax incentives
(Delmon, 2010, Smith, 1999)

China (Smith, 1999)

VG8

Concessional loan-soft loan
(Delmon, 2010, Hemming, 2006, Smith,
1999)

Australia (The Sydney Harbour Tunnel)
(NSW, 2007);
Malaysia (many tolled highway projects)
(Alfan, 2010).

VG9

Concessional loan-standby loan
(Fishbein and Babbar, 1996, Hemming,
2006, Schaufelberger and Wipadapisut,
2003, Dailami and Leipziger, 1998)

Malaysia (The North–South Expressway
project) (Fishbein and Babbar, 1996)

VG7

Shadow tolls
(Smith, 1999, Fernandes and Viegas,

UK; Portugal and Canada (Aziz, 2007)
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No.

Support measure

Examples

2005)
VG10 Concessional loan-subordinated loan
(Fishbein and Babbar, 1996)
Category 2. Contingent products
GG1

Guarantee of revenue
(Delmon, 2010, Hemming, 2006,
Vassallo, 2006)

Australia (The Sydney Harbour Tunnel)
(NSW, 2007)
Korea, Chile, Colombia (Vassallo, 2006)

GG2

Minimum traffic guarantee
(Fishbein and Babbar, 1996)

Mexico (The City–Toluca toll road);
Colombia (The Buga–Tulua project);
Malaysia (The North–South Expressway).
(Fishbein and Babbar, 1996)

GG8

Toll adjustment
(Smith, 1999, Schaufelberger and
Wipadapisut, 2003, Ye and Tiong,
2000)

Malaysia (The Malaysian North–South
highway project) (Schaufelberger and
Wipadapisut, 2003);
Hong Kong (The Western Harbour crossing)
The United State (The State Route 125)
Thailand (The Second Stage Expressway; The
Bangkok Mass Transit System) (Lam, 1999).

GG9

Concession period extension and
revenue enhancement
(Fishbein and Babbar, 1996)

Mexico (Mexico City–Toluca toll road)
(Fishbein and Babbar, 1996)

GG4

Debt guarantee
(Fishbein and Babbar, 1996, Lai and
Soumare, 2009)

Mexico (4 toll roads) (Dailami and Leipziger,
1998);
China (Fishbein and Babbar, 1996).

GG3

Guarantee of return on capital/rate of
return (Smith, 1999, Cheah and Liu,
2006)

GG7

Guarantee of ‘no second facility’
(Smith, 1999)

China (The Shenzhen–Guangzhou
expressway); Britain & France (The Channel
Tunnel) (Smith, 1999)

GG5

Equity guarantee
(Fishbein and Babbar, 1996)

Puerto Rico (The San Juan Lagoon Bridge
project) (Fishbein and Babbar, 1996)

GG6

Currency risk guarantee
(Delmon, 2010, Fishbein and Babbar,
1996)

Malaysia & Mexico (Fishbein and Babbar,
1996)

GG10 Grant property development right
(Smith, 1999, Lam, 1999, Cheah and
Liu, 2006)

Singapore and Malaysia (The MalaysiaSingapore Second Crossing) (Cheah and Liu,
2006)
UK (The Dartford Bridge) (Smith, 1999)
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No.

Support measure

Examples
Malaysia (The Malaysian North–South
Highway) (Smith, 1999)
Thai Land (The Second Stage Expressway)
(Lam, 1999)

GG11 Guarantee of remittance of profits to
homeland
(Ye and Tiong, 2000)

China (Ye and Tiong, 2000)

GG12 Guarantee of termination/cancellation
(Fishbein and Babbar, 1996)
GG13 Guarantee of political risk
(Fishbein and Babbar, 1996)
Category 3. Project development funds
OS1

Land acquisition and compensation
(Fishbein and Babbar, 1996, Smith,
1999)

OS2

Assistance with planning and
development control
(Smith, 1999)

Hungary (The M1-M5 Motorway; M5 tolled
Motorway projects)
Chile (The South Access to Conception
projects)
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APPENDIX 3 : Questionnaires for Semi-structured Interviews

Part 1: Semi-structured interview questionnaires for identification of financial risks and
government supports in PPP toll road projects in Vietnam.
Topic 1: Financial risks in PPP toll road projects in Vietnam
1. As you received a copy of the result of our survey on criticality of financial risks
factors in toll road sector in Vietnam, would you please provide comments on the
result? Do you think that other critical risks should have been included in the survey?
(*Note: if the interviewee provided other critical risks, the following question should be
asked: Would you please comments on the risk criticality.)
2. Due to time limitation, we will focus on discussing the 12 most critical risk factors as
mentioned in the interview questionnaires sent to you before. For each risk, the
question will be as following:
2.1 Would you please let me know whether you have experienced the risk before?
2.2 If yes, please tell me what are causes of the risk?
2.3 In terms of cost occurrence, would you please tell me whether the risk brings
considerable cost? What cost item is it most related to?
2.4 What risk mitigation strategy should you suggest?
Topic 2: Feasible government supports in PPP toll road projects in Vietnam
3. As you received a copy of our survey result on effectiveness of government support in
PPP toll road projects in Vietnam. Would you please comment on the survey result?
Is there any support measure that you think should be effective?
(* Note: if the answer is yes, then a following up question on the reason is needed).
4. Would you please provide your opinion on factors those affecting your preference for
a selection a support program?
(*Note: as the question is open-ended, the research would follow up to cover the
following contents:
+ Criteria to grant the support (for public sector respondents)/accept (private sector
respondents) the support.
+ Value of the support and types of support.
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+ Time to pay (for public sector respondents) /or receive (private sector respondents)
the support.)
Part 2: Semi-structured interview questionnaires for identification of financial risks and
government supports in the project [name of the project]
(*Note: name of the project for used in the case study must be kept anonymous in this thesis
due to condition of use for the project information).
1. As you received a list of relevant risk factors to the project specified in the feasibility
report, would you please provide a comment on whether other risk factor should be
included?
(*Note: if the answer is ‘yes’, keep following up by asking: Why the risk was not
included in the feasibility report? Should the risk be included in the evaluation? If the
answer is ‘yes’, then asking the question 2.1 & 2.2).
2. Would you please let me know which risk factors that you have provided your
expertise on the assessment process?
For each risk specified by the interviewee, the following questions need being asked:
2.1 Would you please specify which cost item the risk relates to?
2.2 How the risk is allocated between public and private partners of the project?
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APPENDIX 4 : Sample Data for the Construction Cost Overrun Risks
Observation
CC
CR1
CR2
CR3
CR4
CR5
CR6
CR7
1
1.21
5
5
4
3
4
3
2
2
0.89
4
3
3
2
4
3
2
3
0.15
3
2
2
1
2
2
1
4
0.13
1
3
1
1
3
1
1
5
0.97
4
4
3
1
2
4
3
6
0.48
1
3
1
1
3
1
2
7
1.15
5
5
4
2
4
3
3
8
0.10
1
1
1
1
2
1
1
9
1.08
4
4
3
1
3
2
3
10
0.78
3
2
3
1
1
1
2
11
0.18
2
1
2
1
2
1
1
12
0.16
1
2
1
1
2
1
2
13
1.20
4
3
2
1
4
2
5
14
0.45
3
2
3
1
3
1
1
15
1.04
5
4
4
3
4
2
3
16
0.87
4
3
2
1
2
4
1
17
0.62
3
2
2
1
3
1
1
18
0.15
3
1
1
2
1
3
1
19
0.90
4
4
2
1
4
3
3
20
0.64
4
1
2
2
3
2
2
21
0.40
3
2
3
1
1
1
1
22
0.56
4
3
1
1
2
1
2
23
0.15
2
1
2
1
1
3
1
24
0.20
2
1
3
1
2
1
2
25
0.51
3
3
2
1
4
1
3
26
1.02
4
5
2
1
3
2
4
27
0.70
3
3
1
1
3
1
2
28
0.13
3
1
2
1
1
1
1
29
0.69
4
2
3
2
1
2
4
30
0.36
3
2
3
1
2
1
1
31
0.26
2
1
2
1
1
1
1
32
0.88
5
4
1
2
2
2
3
33
0.83
4
3
2
1
4
2
3
34
0.20
2
1
3
2
1
1
1
35
0.50
3
2
1
1
3
1
2
36
0.11
1
3
3
1
1
1
1
37
1.00
5
4
4
2
1
2
3
38
0.45
2
2
1
1
3
2
1
39
0.20
1
2
3
1
2
1
1
40
0.95
4
5
4
1
2
2
3
41
0.68
2
3
1
1
1
2
2
42
0.88
5
4
3
1
4
2
3
43
0.15
3
1
1
1
3
1
1
44
0.95
4
5
1
1
2
2
3
Notes: CC: Actual construction cost overrun (% over
CR5: Scope changes required by
the estimated in feasibility)
public authority
CR1: Land unavailability
CR6: Unavailability of material and labour
CR2: Design changes caused by public authority
CR7: Approval delay in construction
CR3: Unforeseen geological and weather conditions
CR4: Environmental compliance
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APPENDIX 5 : Simulation Results for Estimation of Partial Guarantee
Values_Case 1
1. Guarantee Value for Construction Cost Overruns

191

2. Guarantee Value for Revenue Reduction due to Toll adjustment gap

192

3. Guarantee Value for Revenue Reduction due to Inflation

193

4. Guarantee Value for OMC Overruns Due to Inflation

194

5. Guarantee Value for Financing cost overruns due to EPC cost increase

195

6. Guarantee Value for Financing cost overruns due to Interest rate increase
during construction

196

7. Guarantee Value for Financing cost overruns due to Interest rate increase
during operation

197

APPENDIX 6 : Simulation Results for Estimation of Partial Guarantee
Values_Case 2
1. Guarantee Value for Construction Cost Overruns

199

2. Guarantee Value for Revenue Reduction due to Toll Adjustment Gap

200

3. Guarantee Value for Revenue Reduction due to Inflation

201

4. Guarantee Value for OMC Overruns due to Inflation

202

5. Guarantee Value for Financing Cost Overruns due to EPC Cost Increase

203

6. Guarantee Value for Financing Cost Overruns due to Interest Rate Increase
During Construction

204

7. Guarantee Value for Financing Cost Overruns due to Interest Rate Increase
During Operation

205

APPENDIX 7 : Simulation Results for Estimation of Partial Guarantee
Values_Case 3
1. Guarantee Value for Construction Cost Overruns

207

2. Guarantee Value for Revenue Reduction due to Toll Adjustment Gap

208

3. Guarantee Value for Revenue Reduction due to Inflation

209

4. Guarantee Value for OMC Overruns due to Inflation

210

5. Guarantee Value for Financing Cost Overruns due to EPC Cost Increase

211

6. Guarantee Value for Financing Cost Overruns due to Interest Rate Increase
During Construction

212

7. Guarantee Value for Financing Cost Overruns due to Interest Rate Increase
During Operation

213

APPENDIX 8: Cash flows in VGF model for all years
Unit: million USD
Case 1: defray
construction

Base case

VGFt

IO

ACFt

Net ACFt

0.64 -695.76 331.59 696.40

Net ACFt

2017

696.40

(7)=(6)+

ACFt

(6)

IO

(5)

(8)

(9)

(10)

(11)=(10)+(8)

(12)

(13)

(14)

(15)=(14)+

(4)-(5)

0.64

Case 3: Annual flexible
subsidy

VGFt

ACFt

(4)

=(2)-(1)

Net ACFt

IO

(3)

VGFt

(2)

Net ACFt

IO
(1)

ACFt

Year

Case 2: Annual fixed
subsidy

-364.17 38.20 696.40

-(9)

0.64

-657.56

(12)-(13)

0.50 696.40

0.64 -695.25

2018

8.88

8.88

8.88

8.88 38.20

8.88

47.08

7.04

8.88

15.92

2019

10.75

10.75

10.75

10.75 38.20

10.75

48.95

8.40

10.75

19.16

2020

13.11

13.11

13.11

13.11 38.20

13.11

51.31 10.10

13.11

23.21

2021

16.08

16.08

16.08

16.08 38.20

16.08

54.28 12.22

16.08

28.30

2022

19.84

19.84

19.84

19.84 38.20

19.84

58.04 14.86

19.84

34.70

2023

23.37

23.37

23.37

23.37 38.20

23.37

61.57 17.39

23.37

40.76

2024

27.53

27.53

27.53

27.53 38.20

27.53

65.73 20.35

27.53

47.87

2025

-5.96

-5.96

-5.96

-5.96 38.20

-5.96

32.24 23.80

-5.96

17.84

2026

37.70

37.70

37.70

37.70 38.20

37.86

76.06 27.85

37.86

65.71

2027

44.08

44.08

44.08

44.08 38.20

44.21

82.41 32.59

44.21

76.80

2028

51.58

51.58

51.58

51.58 38.20

51.69

89.89 38.13

51.69

89.82

2029

60.38

60.38

60.38

60.38 38.20

60.47

98.67 44.62

60.47

105.09

2030

70.73

70.73

70.73

70.73 38.20

70.79

108.99 52.21

70.79

123.00

2031

82.87

82.87

82.87

82.87 38.20

82.91

121.11 61.09

82.91

144.00

2032

82.21

82.21

82.21

82.21 38.20

82.32

120.52 71.49

82.32

153.81

2033

28.99

28.99

28.99

28.99 38.20

28.99

67.19 83.65

28.99

112.64

2034

110.85 110.85

110.85 110.85 38.20

110.85

149.05 97.90

110.85

208.74

2035

129.06 129.06

129.06 129.06 38.20

129.06

167.26 114.56

129.06

243.63

2036

150.43 150.43

150.43 150.43 38.20

150.43

188.63 134.07

150.43

284.50

2037

175.49 175.49

175.49 175.49 38.20

175.49

213.69 156.91

175.49

332.41

2038

204.89 204.89

204.89 204.89 38.20

204.89

243.09 183.64

204.89

388.53

2039

239.37 239.37

239.37 239.37 38.20

239.37

277.57 214.93

239.37

454.30

2040

279.80 279.80

279.80 279.80 38.20

279.80

318.00 251.56

279.80

531.36

2041

174.35 174.35

174.35 174.35 38.20

174.35

212.55 294.43

174.35

468.78

2042

382.81 382.81

382.81 382.81 38.20

382.81

421.01 344.62

382.81

727.43

2043

447.99 447.99

447.99 447.99 38.20

447.99

486.19 403.38

447.99

851.37

2044

524.41 524.41

524.41 524.41 38.20

524.41

562.61 472.16

524.41

996.58
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APPENDIX 9: Net economic cash flows in CBA model for all years
Unit: million USD

Year

Case 1: defray
construction

Case 2: Annual fixed
subsidy

Case 3: Annual
flexible subsidy

2017
2018
2019
2020
2021
2022
2023
2024
2025

-851.61
84.84
89.60
95.25
101.67
108.92
117.19
123.35
95.27

-623.62
45.89
50.69
56.40
62.88
70.19
78.52
84.75
56.72

-623.62
77.05
80.49
84.50
88.86
93.53
99.33
102.60
71.12

2026
2027

136.46
148.42

97.98
109.98

108.33
115.59

2028
2029
2030
2031

152.11
154.43
155.55
156.68

113.71
116.07
117.23
118.40

113.78
109.65
103.22
95.51

2032
2033

157.37
71.37

119.13
33.17

85.84
-12.29

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

150.04
143.56
135.78
126.43
115.21
101.73
85.56
-138.60
42.86
14.92
-18.58

111.84
105.36
97.58
88.23
77.01
63.53
47.36
-176.80
4.66
-23.28
-56.78

52.15
29.00
1.70
-30.48
-68.43
-113.20
-166.00
-433.03
-301.77
-388.46
-490.75
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