Basis point
Brownfield project

Capital recycling

Credit risk

Delivery vehicle

Economic infrastructure

ex ante

ex post

Externality

Financing

Funding

Information asymmetry

Investment decision

Operationalization

Glossary
Equivalent to 0.01 per cent
An existing project or infrastructure.

Privatizing mature public infrastructure and explicitly
hypothecating the proceeds to the financing of new

public infrastructure projects.
The risk that the borrower will default on their debt.

The entity responsible for providing and financing the

infrastructure.

Infrastructure is regarded as forming part of economic

production by businesses and households.

When an analysis is performed based on estimations

rather than historical or actual results.

When an analysis is performed based on actual results or

historical data rather than estimations or forecasts.

A benefits (a positive externality) and/or cost (a negative
externality) of an activity which does not accrue to the

entity or person carrying out the activity.
The approach used to raise upfront capital for a project.

The mechanism used to accumulate or repay the upfront

capital for a project.

When one party in a contract or transaction has access to
more or better information than the other party or

parties.

Deciding which project (or project option) should be

selected for construction.

The process of translating a concept to a measure that

allows for empirical observation.



Optimism bias

Privatize

Public good

Public-Private Partnership

Seniority of claim

Social infrastructure

Spill-over

Systematic risk

Triangulation

The inclination to systematically overestimate project
revenues and underestimate project costs and

timeframes.

Asset is transferred from government control or

ownership to control or ownership by the private sector.

A good or service that is non-rivalrous (additional users
of the infrastructure do not hinder the benefits that flow
to existing users) and non-excludable (difficult,

expensive, or impractical to exclude those who refuse to
pay).

Contract between the public sector and the private sector
where the private sector assumes significant risk.

Priority of debt payment in the case of financial distress.

Public infrastructure accommodating social services

such as health care and education.

When different parts of the economy are connected, for
instance, when one industry imposes an externality on

another.

Market-wide risks affecting all asset classes that cannot

be reduced by diversification.

The process of assessing research results from multiple

points of view to improve accuracy.



1 Introduction

1.1  Overview

This thesis sets out to develop an appraisal framework to assess a range of financing
approaches for large-scale public infrastructure in order to select the alternative that is in the
best interest of a nation’s broader society. The foundational principle adopted is that the way
in which public infrastructure projects are financed is important. This effectively accords
with the view that capital markets are imperfect, because of a range of market deficiencies
including different knowledge, expectations, and ability to bear risk. As a result, the effective
cost of capital differs by financing approach. Each financing approach therefore has
dissimilar distributional impacts, economic and social costs and benefits. It follows that a
financing appraisal should systematically and transparently weigh up the trade-offs between

monetary aspects such as the cost of capital, and social impacts such as intergenerational

equity.

1.2 Background

Some public infrastructure projects involve raising billions of dollars and span multiple
countries, including Europe’s Channel Tunnel (between France and Britain), the Oresund
bridge (between Denmark and Sweden), and the large High-Speed Rail (HSR) network
connecting most of Europe. The successes and failures of these so-called ‘megaprojects’
have been the subject of much debate and analysis (including, for example, Altshuler &
Luberoff, 2003; Flyvbjerg et al., 2003; Flyvbjerg, 2005). The provision of public
infrastructure has also emerged as an increasingly topical issue in Australia. Australia’s
population is expected to double by 2075, thereby prompting the need for increased public
infrastructure to meet the growing demands of the nation. Public sector revenue sources are
limited resulting from a trend to smaller government, yet public value expectations are
increasing. The growing pressure on public finances has led to a particular emphasis being
placed on how to finance these projects. One of the largest public infrastructure projects
being considered in the history of Australia is an AUD 114 billion HSR project stretching
from Brisbane to Melbourne. Financing has been raised as a critical challenge for this project
(HSR Advisory Group, 2013). However, nobody has performed a systematic appraisal of all
the alternative financing approaches available for the HSR project. The financing dilemma

for this potential Australian HSR project was therefore the catalyst for undertaking this



study, the results of which will also be applicable to considering the financing of any large

infrastructure project.

The choice of financing instrument has become an important issue, not only for the HSR
project, but also for public infrastructure in general. It is recognized that financing, as Hann
and Mack (2005, p.302) point out, can no longer be ‘left in a ‘black box’ to be opened only
when the planning decisions have already been made’. Indeed, commentators have come to
the realization that the way in which a project is financed influences not only the future
stream of finance servicing costs and contingent liabilities that taxpayers are burdened with,
but also impacts on the very success of projects. For instance, the lack of recognition that
public infrastructure requires a tailored financing approach was a pivotal reason for the
financial failure of the Sydney Airport Rail Link (Hann & Mack, 2005). A recent report by
Australia’s Productivity Commission (2014) also acknowledged public infrastructure
financing as a major problem for Australia to solve. Other studies that attempted to find
public infrastructure financing solutions include the Infrastructure Finance Working Group
(2012), Funding Australia Forum papers such as Mulino (2013), and a Productivity
Commission staff working paper (Chan et al., 2009). These studies suggested a wide range
of innovative and complicated financing instruments, including various hybrids. They also

applied several different assessment approaches.

Within this complicated and confusing context, public sector decision makers need to find a
financing solution that is in the best interest of society, and which balances the various costs
and benefits. Economists have called for a formalized and systematic ‘trade-off” appraisal
of the alternative financing approaches available (Infrastructure Finance Working Group
[IFWG], 2012; Freebairn & Corden, 2013, Productivity Commission [PC], 2014). This is
what the proposed appraisal framework seeks to achieve. Section 1.3 expands on the concept

of trade-offs between financing instrument costs and benefits, including an example.

1.3 Justification

The main justification for the research stems from the conclusion that the ways in which
public sector decision makers currently select financing instruments for public infrastructure
projects are fundamentally flawed. Instead of relying on a systematic approach that considers
all possible financing avenues objectively with a view to compiling an approach that is in
the best interest of society, even a cursory review of financing processes reveals that these

decisions are often reactive and ideologically driven. To return to HSR, an initial review of



international case studies revealed financing choices that were reflective of political
motivations, national pride, or a reactive attempt to fix historic fiscal policy errors (Henn et
al., 2013). The outcome of such informal and highly subjective decision-making processes
has often been suboptimal financing choices. The current situation in Australia is another
example of how the ideology of the government of the time can dictate and constrain

financing choices.

The Australia Government’s existing public policy dictates that government maintains
balanced or surplus cash budgets.! This places a ceiling on the use of public debt to finance
infrastructure and is often justified by government as a requirement for protecting its credit
rating. For instance, one of the goals of the New South Wales government’s ten-year policy
guidance (Government of New South Wales [NSW], 2011) is the retention of its AAA credit
rating, supported by increased use of private sector infrastructure financing. This goal is also
reflective of a noticeable shift towards reliance on private sector financing for public
infrastructure. Such a shift is predicated on the notion that, particularly for economic
infrastructure, government’s capital contribution should be limited to that which cannot be
filled by the private sector, otherwise known as the commercial financing gap. This
libertarian? financing ideology is evident in most of the Australian Government’s financing
policies and related literature, including an enquiry into financing public infrastructure by
the Productivity Commission (2014), Infrastructure Australia’s National Public-Private
Partnership Guidelines (2008), Infrastructure Finance Working Group (2012) and
Infrastructure Australia (2014). Studies for the Australian HSR project have similarly
assumed the requirement for maximizing private sector financing as a given, including the
HSR Advisory Group (2013), AECOM (2011, 2013) and ARUP TMG (2001).

Australia’s current public financing philosophy is questioned by independent economists
and commentators. They contend that the Australian Government still has ample capacity
for additional public sector borrowings within its AAA credit rating, since the country has

low public debt levels compared to other developed nations (IFWG, 2012).2 The debt limit

L A focus on maintaining its credit rating or constraints on borrowing to finance capital spending is also
observed in some of the states, for example Western Australia (COAG, 2007); Victoria (DTF [Department of
Treasury and Finance], 2007a, 2007b); New South Wales (NSW, 2012); South Australia (Government of South
Australia, 2007).

2 Defined as “a person who believes in very limited state intervention in people’s lives” (Oxford English
Dictionary, 2012).

3 Australia’s government debt-to-GDP ratio has been consistently low, and estimated at 34 per cent in 2014
(CIA, 2015). Another contributing factor to the infrastructure deficit is the mismatch between the responsibility

3



Table 1 provides a concise overview of the recent history of fiscal policy in developed

countries.

Table 1: High-level shifts in mainstream fiscal policy

Period Fiscal policy

Pre-World War | Explicit or implicit fixed budget rules.

Inter-war years Expansive fiscal measures to stimulate economy.

Post-World War 11 Flexible Keynesian fiscal policy

1970s to late 1990s Fiscal responsibility policies, conservative financing approaches,

whereby government finances out of current revenues, as well as
public debt limitation rules.

Since late 1990s Although not consistently applied in all countries, there is generally a
further relaxation of fiscal rules. Increased involvement of private
sector in public infrastructure provision.

Sources: Robinson 2002; Vander Ploeg 2006; Chan et al. 2009; Wettenhall 2011,
Checherita-Westphal & Rother 2012; PC 2014.

Table 1 shows that the Pre-World War One years were characterized by fiscal restrictions,
such as the balanced budget principle (Chan et al., 2009). This was followed by fiscal
measures, and public works projects to help economies recover following the impacts of the
Great Depression of the 1930s. After the Second World War, there were once again calls for
fiscal policy that is more responsive to changes in economic conditions (Schick, 1998). For
example, government borrowing was used for financing most of the major infrastructure
projects between the 1950s and the early 1980s (Schick, 1998). However, in the 1970s, there
was a return to fiscal tightening in response to concerns over the consequences of the
‘crowding-out’!* effect of spending options (OECD, 1995). Particularly in the 1990s,
policies implied that all forms of government expenditure, including capital, should be
financed from accumulated revenues, resulting in zero net borrowing. In Europe, concerns

about excessive public debt prompted the imposition of strict debt ceilings, such as the

14 Occurs when increased government involvement in a market economy substantially affects the remainder of
the market, for example, when excessive public debt leads to increased interest rates and a decline in private
investment, as well as overall investment spending in a country. This is discussed in more detail in Section
7.4.4.

14


https://en.wikipedia.org/wiki/Government
https://en.wikipedia.org/wiki/Market_economy

Treaty of Maastricht,™> which imposed a requirement for National Public Debt to be
maintained below sixty per cent of GDP, as well as debt prescriptions in the Growth and
Stability Pact.’® This had the effect of limiting the amount of financing available for
infrastructure investment, which in turn adversely affected economic efficiency (Clark et al.,
2002). This resulted in calls for the relaxation of fiscal policies amid concerns about
economic performance given the bias against public capital investment (Robinson, 2002).).
The United Kingdom introduced a new budget framework that made a distinction between
current and capital spending in 1998 (Kellerman, 2007). The fiscal ‘golden rule’ requires
that, instead of maintaining a cash balance or no public sector debt, government retains an
operating budget balance over the economic cycle (Robinson, 2002). However, the ‘golden
rule’ is not consistently applied. For example, Australian fiscal policy still requires balanced
or surplus cash budgets (PC, 2014). In 2005, reforms to the EU’s Stability and Growth Pact
also eased fiscal requirements, whereby austerity measures were relaxed for Member States
that were experiencing economic downturns (De Grauwe, 2003). After the GFC of 2008/09,
there were further fiscal stimulus programmes and government intervention in order to
rescue collapsing banking systems and other industries, such as failing car manufacturers in
the United States (Lucas, 2014).

Table 1 demonstrates that the pendulum has swung over time between tight fiscal discipline
and more responsive fiscal policy. This has resulted in the development of a range of delivery
models for public infrastructure. Finding the optimal role for government in the provision of
public infrastructure is not easy, especially for quasi-public goods such as passenger rail,
which can be simultaneously a private market product!’, while also creating positive or
negative externalities. This ‘boundary’ status between the public and private realms explains
the many various delivery and financing models emerging over time; ranging from purely
public provision (such as the origins of rail in Britain, Canada and Australia in the early
nineteenth century) to private delivery models (the rail barons of the late 19th and early 20th
centuries in the United States), to the recent wave of PPP models (Nelson, 2005).

Involvement of the private sector in financing of public infrastructure has grown in

15 The Treaty of Maastricht (officially the Treaty on European Union) was signed in 1992 resulted in the
creation of the European Union (EU) and set criteria for countries that wished to adopt the Euro, including
targets for inflation and budget deficits (Reuters, 2015).

16 The EU's Stability and Growth Pact was agreed in 1997 and set budgetary rules for member states and built
on the Maastricht Criteria. Rules included that total public debt not exceed sixty per cent of GDP or that steps
are being undertaken to reduce achieve the maximum level (Reuters, 2015).

" Thus, with the characteristics of excludability and rivalry in consumption.

15


http://glossary.reuters.com/index.php?title=EU
http://glossary.reuters.com/index.php?title=EU
http://glossary.reuters.com/index.php?title=Euro
http://glossary.reuters.com/index.php?title=Inflation
http://glossary.reuters.com/index.php?title=Budget_Deficit
http://glossary.reuters.com/index.php?title=EU
http://glossary.reuters.com/index.php?title=Maastricht_Criteria
http://glossary.reuters.com/index.php?title=GDP

popularity since the 1990s. One of the important reasons for the growing adoption of PPPs
was the desire to move financing costs off governments’ balance sheets in view of fiscal

restrictions and limits on government budget deficits (Engel et al., 2010).8

Several options exist for government to participate in PPP projects, including the provision
of state loans, indemnities and debt guarantees, each with its own advantages and
disadvantages (Regan, 2009). Private financing partners also require sufficient financial
gains, and need to consider the potentially undesirable characteristics of public
infrastructure, such as regulation, safety aspects, and dealing with multiple levels of
government (Hann & Mack, 2005). Large-scale public infrastructure developments are
associated with a number of risks, in particular: (a) they are capital intensive and need to be
well maintained, which may lead to the creation of independent agencies who are often
subjected to financial constraints; (b) they have long lead times, with the result that capacity
decisions need to be based on expected demand for the service, but levels of demand is often
highly uncertain; and (c) they are often provided by multiple levels of government and
agencies from different jurisdictions, which can create complexities and inefficiencies in

terms of coordination of all parties involved (Van der Loo, 2010).

The role of government in the economy of a country is guided by Public and Welfare
Economics. While this provides the basis for determining the extent of government
involvement in markets, it offers much less guidance on exactly how governments should
intervene in such situations (Vining & Weimer, 2005). Debate continues regarding the
optimal mix of public and private involvement in providing public infrastructure. For
example, there is presently significant stakeholder resistance to privatization of public
infrastructure in various Australian states (Gleeson, 2015; Mcllroy, 2015). This is because
there are successes and failures evident in all models. For instance, in reviewing the
experiences of large-scale public investments in a wide variety of jurisdictions, Vining and
Boardman (2008) found that large government infrastructure projects delivered by state-
owned enterprises often far exceed their budgets, and that private involvement can lower
production costs given the impact of competitive pressures. Focusing on PPPs, Hale (2008)
discovered that time, cost and capability advantages form the main case in favour of PPPs.

Regan (2009) similarly concluded that the advantages of maintaining PPPs in their present

18 Also known as ‘off-balance sheet’ financing.
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form (such as its potential for greater innovation and risk transfer) significantly outweighs
the disadvantages of PPPs.

However, there are also significant pitfalls and failures associated with public-private
arrangements, a notable example being that of the London Underground PPP, which allowed
for private sector consortiums to take over infrastructure maintenance and rehabilitation of
the infrastructure (Gannon & Smith, 2009). Financing consisted of equity contributions by
the private consortiums involved (Metronet and Tube Lines), as well as annual government
grants. The thirty-year contract was implemented from 2004, yet, by early 2010 both
consortiums had collapsed and control of the infrastructure had returned to government
(Williams, 2010). In addition to its inability to repay high financing costs, the London
Underground PPP failure has generally been ascribed to unnecessarily complex contracts,
asymmetric information and a range of factors which introduced questionable risk sharing,
performance incentives and moral hazard (Gannon & Smith, 2009; Williams, 2010). Hale
(2008) mentions similar potential dangers of delivering infrastructure by way of PPPs,
including ‘foggy governance’, issues of accountability, and financial arrangements.
Partnering with private entities therefore adds a range of new complications to the selection
of a financing approach.

The theory of Public Finance and Public Policy provides the basic building blocks to
understand how governments’ financial decisions impact the wider economy and markets.
It is important to recall that, in addition to monetary aspects, Public Finance and Public
Policy theory introduces intangible and social appraisal criteria for taxation systems (funding
mechanisms), which could inform the formulation of appraisal criteria for financing
approaches. Common appraisal criteria for taxation systems include efficiency, equity (or
fairness), transparency, accountability and certainty (McNutt, 2002; Abelson, 2008;
McTaggart et al., 2010). Textbooks on Public Finance and Public Policy usually discuss the
high-level principles of government’s overall financial position, which is important
contextual information, but which is peripheral to the topic of appraising financing
instruments. For example, textbooks such as those of Hyman (1999), Gruber (2007), Rosen
and Gayer (2007) and Abelson (2008) discuss the various principles and practices involved
in public expenditure and taxation, social welfare and the public interest. These textbooks
explain market failure, the economic rationale for government, market regulation, economic
growth and the effects of taxes. The impacts of budget deficits on the economy and what

constitutes excessive debt is also discussed, as well as various theories regarding the burden
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of public debt such as the Neoclassical model and the Ricardian model. Rosen and Gayer
(2007) pointed out that much of the theoretical discourse focuses entirely on governments’
financial liabilities, without relating the liabilities to tangible public infrastructure and other
assets. This omission may result in highly misleading assessments of a government’s
financial position. In sum, Public Finance and Public Policy theory touches on public sector
financing aspects, but stops short of providing sufficient detail that could guide the selection

of financing instruments for public infrastructure.

2.3 Capital Markets

Some literature on financing public infrastructure and finance theory accepts as a
cornerstone the Modigliani-Miller theory (1958). Examples include Klein (1999), Kee and
Forrer (2002), Infrastructure Partnership Australia (IPA, 2007) and Lucas (2014). The
Modigliani-Miller theory states that, in the presence of perfect financial markets, a project’s
capital structure is essentially irrelevant, since the project’s cost of capital is dictated solely
by the project’s risk profile and not by whether it uses public or private capital, nor by the
choice of financing instrument or any other characteristic of its capital structure. The notion
of a perfect financial market is also assumed in other seminal work on financial market
theory, such as Irving Fisher’s The Theory of Interest (1930) and J. R. Hicks’ Value and
Capital (1939). A perfect financial market exists when a range of requirements are met,

including that:

e Firms can borrow and lend as much money as they wish at the rates of interest for
various periods prevailing in the loan market (Foldes, 1961).

e Lending and borrowing rates are the same (Cheng Hu, 1980).

Another growing body of knowledge argues that, in reality, financial markets are far from
perfect and that financing decisions do matter, because an optimal capital structure can
minimize investors’ costs (Guriev & Kvasov, 2009). Theoretical and empirical literature is
growing on the imperfections of the capital market, including: the existence of barriers to
entry (Ariccia et al., 1999); incomplete markets, asymmetric information and the existence
of arisk premium (Tuladhar, 2003); and the fact that there are distinct borrowing and lending
interest rates (Wilkes, 1983). Snyder and Luby (2012) demonstrated that market participants
also have varying abilities to absorb, diversify and control investment risks, while Chaudhuri
and Gupta (2014) held that credit transactions are often interlinked with other transactions

such as output and labour transactions, as well as lenders’ monopoly power and imperfect

18



information regarding their borrowers. Similarly, Guriev and Kvasov (2009) expanded on
imperfections on both the firm’s side (asymmetric information, conflicts of interest between
management and shareholders) and the side of financial markets (including market power,
the need for reputational capital; and economies of scale associated with information

accumulation and processing, and thus, the existence of barriers to entry).

Failure to recognize market imperfections and heterogeneity in accessing credit markets can
have misleading policy implications (Shoji et al., 2012). Spackman’s (2001) work supports
this argument and contends that, while perfect financial markets may exist in theory,
institutional structure and relationships are seen as distinctive features of a project in
practice. Market imperfections are frequently evident in the financing of public
infrastructure, including the under or over pricing of project risk. A case in point is the gap
between the private sector’s equity premium and a public infrastructure project’s estimated
risk rating (or, the so-called equity premium puzzle) (Spackman, 2001).1° A number of
factors could lead to such a distortion, including contractual complexity related to using
private sector equity to finance a public project, the amount of competition in financial
markets, as well as other factors such as cyclical changes in investors’ risk appetite and the
prevalence of financial engineering and asset leveraging (Spackman, 2001; Jenkinson, 2003;
Chan et al., 2009). In sum, financial markets are imperfect and, therefore, the total effective
cost of each financing instrument differs. These effective cost differentials can have
significantly varying impacts on society, especially where large sums of capital are required
to finance public infrastructure.

2.4 Assessment of Public Infrastructure Financing Instruments

The next stage of the literature review involved an evaluation of publicly available studies
that set out to analyse the different financing approaches for public infrastructure projects.
The following three assessment approaches were identified in the literature:

e Overviews: These studies provide discussions based on a number of attributes
including advantages and disadvantages, applications, and case studies. Studies in
this category assist in understanding instruments better, yet they do not aim to select

a specific financing instrument.

19 The private sector generally has strong risk aversion and the premium may be a reflection of institutional
structure (such as the way that managers are incentivized) and not of economic theory.
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e Conceptual frameworks: Includes those studies that provide a high-level conceptual
framework or structure. While these studies proposed the different contextual
concepts or dimensions to be considered in an assessment, the studies did not
necessarily perform any assessment.

e Appraisals: These studies perform an appraisal of financing instruments with the aim
of selecting the best alternative based on a set of criteria. Appraisals were further

subcategorized into qualitative and quantitative appraisals.

The review found that the literature utilizes a multitude of categorization methods, such as
grouping a wide set of alternatives into methods internal versus those external to the public
agency (Kitchen, 2004), and traditional versus innovative approaches (ACG, 2003). Other
studies focus on a subset of instruments only; for instance, IPA (2007) compared PPPs to
local government alternatives, and Brittain (2002) reviewed municipal approaches
exclusively. Given the inconsistent use of definitions mentioned earlier, inconsistent
classifications commonly occur in these studies. For instance, Brittain (2002) categorized
mechanisms that this thesis defines as ‘funding’, such as user fees, under non-debt financing
alternatives. The study performed by Kitchen (2004) for the Chinese Ministry of Finance,
Canadian Agency of International Development and the World Bank also included delivery
vehicles (such as PPPs) and funding mechanisms (such as taxes) within his set of financing
alternatives. There are a range of assessment methods with each proposing a different set of
appraisal criteria. While the majority of assessments neatly fall into one of the assessment
categories, some literature deals with more than one of these aspects. The three main types
of assessments identified, these being overviews, conceptual frameworks and appraisals, are
discussed below.

2.5 Financing Concepts

This study focuses on the appraisal of financing approaches. Figure 1 illustrates how
financing relates to four closely related public infrastructure decisions. Appraisal of a
project’s investment decision is different from its financing decision. The investment
decision requires filtering of different projects or project options in order to select which one
is most beneficial and should therefore be invested in, while the financing decision refers to

selection of the immediate source (or sources) of upfront capital to develop the asset.
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Figure 1: Financing in the context of other major public infrastructure project decisions

Investment
Which project (or project option) should be selected?

/ Financing ‘\
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\ capital should be selected? \

| T |
\\ i \/ /f
\ ) Delivery
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How should the upfront capital be providing (and financing) the
id?
repaid? infrastructure?

Source: Based on Henn et al. 2012, p.2.

The need for differentiation between the investment and financing decision has been
underscored by early academic literature, including the Fisher Separation Theorem. This
holds that a productive investment opportunity that maximizes present value may be
determined independently of the best way of financing it (Fisher, 1930). The financing
decision is a separate decision from whether an investment will produce net economic
benefits and usually follows the investment decision. Financing costs should not be included
in a project appraisal, since it constitutes a transfer payment, which does not change a
project’s overall economic value. However, since the choice of financing approach has
financial and distributional impacts on the society of a country, a separate appraisal of the
financing approach is required (IER, 2005).

The other two closely related concepts are funding and delivery. Funding of infrastructure is
defined as the revenue stream that repays the upfront capital (in the case of debt or equity)
or is accumulated to build up capital (in the case of reserves). For instance, a toll road
financed through a mix of private sector debt and equity might be funded by toll charges
from users of that asset. Delivery is defined as making a decision about who should be
responsible for providing the infrastructure. The end-to-end delivery process includes the
development of specifications, procurement, obtaining finance and construction, operating
and overseeing provision of a service. Delivery may involve a range of different entities in

each of these steps.
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A review of financing policy and public sector advisory literature and reports reveals
significant inconsistency in the use of these financing concepts. The majority of studies use
terms such as financing and funding interchangeably, and make no distinction between the
different concepts, as indicated in Table 2. Examples include the General Accounting Office
in the USA (GAO, 2002), the Allen Consulting Group (ACG, 2003) and Gannon and Smith
(2009). For example, the Allen Consulting Group analysed a range of what they term
‘funding’ approaches, which includes financing instruments. Literature, such as the Ontario
Ministry of Public Infrastructure Renewal (Ministry of Public Infrastructure Renewal
[MPIR], 2004) and IPA (2007) use the term ‘procurement’, even though it is clear that the
authors are referring to the delivery concept.

Table 2 summarizes the definition and use of these terms in fifteen studies that present
assessments of a range of instruments in the public infrastructure field. These studies cover
the period of 2002 to 2014 and consist mainly of industry and professional documents, such

as policy, project-related, and commissioned reports.
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Table 2: The categorization of financing aspects

Source

Brittain
(2002)

GAO
(2002)

Merna
& Njiru
(2002)

ACG
(2003)

Kitchen
(2004)

MPIR
(2004)

Study scope

Full range of financing instruments at
municipal level for Canadian, USA
and European jurisdictions.

Current and newly proposed financing
techniques in USA, including federal,
state and local levels of government.

Reviewed full range of financing
instruments across jurisdictions.
Focuses remainder of chapters on

methods where private finance is used.

Full range of financing instruments at
municipal, state (NSW) and federal
level (Australia, overseas
developments).

Full range of financing instruments, at
local government level.

Full range of financing instruments, at
provincial level (Ontario, Canada).
Includes research and best practices
from other jurisdictions.

Terminology

Inconsistent

Inconsistent

Inconsistent

Inconsistent

Inconsistent

Inconsistent

Examples of inconsistency

Includes ‘user fees’ (a funding type)
under non-debt ‘financing’ alternatives
(p.568).

Uses the term ‘innovative finance’ to
refer to any ‘funding’ measure (p.3).

Uses the term ‘funding’ of projects to
discuss the raising of capital (financing)
(p.192).

Uses term ‘financing options’ on table
listing five funding approaches (p.52).

“Governments fund capital expenditures
from their own revenues and from
external revenue” under section heading
‘financing instruments’ (p.9).

Uses terms ‘funding’ and ‘finance’
interchangeably to describe special
levies (p.34).

Useful aspects for thesis

Overview of select financing
approaches.

Applied an assessment of financing
instruments.

Overview of select financing

approaches. Concepts to help define

public infrastructure.

Overview of select financing
approaches. Suggests a range of
criteria for evaluating
financing/funding instruments.

Overview of select financing
approaches. Suggests a range of
criteria for evaluating ‘financial
instruments’ for local government
(includes funding and financing
concepts).

Overview of select financing
approaches.
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2.5.2 Conceptual Frameworks

Of the fifteen most relevant studies reviewed, three provide helpful conceptual frameworks
that contribute a systematic breakdown of the different dimensions involved in analysing
financing approaches. Each of the studies provides guidance on different levels of an

appraisal, as follows:

e Where finance fits into the overall investment decision.
e Where to start, and the order of key decisions around financing, funding and delivery.
e What information is required in a systematic and principled finance selection

process?

It is useful to understand where financing decisions fit into the broader infrastructure
investment decision-making process. The first report that sets out a simple conceptual
framework depicting the interaction between efficiency in investment, financing, funding
and delivery, is that of Chan et al. (2009). The framework conveys the different aspects of
public infrastructure investment, and is helpful in clarifying and visually communicating
how these different aspects are linked, as indicated in Figure 2. However, as was discussed
earlier in Section 2.3, this report’s definition of efficiency appears to imply that capital
markets are efficient. While elements of the framework could be incorporated into
development of an appraisal framework for financing approaches, an adjustment would be
required in order to reflect capital market failures.
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Figure 2: Efficiency considerations of good investment decisions

7

Good investment
decisions

T

Efficient investment:

Allocative efficient if the
investment has the highest net
benefit relative to other
investments

Efficient funding:

Allocative efficient if funds in the
investment have the highest
return relative to other use of
funds including lower taxes
AND
Subsidy is set at level which
equates the cost of public funds
to the additional benefit of lower
user charges

Efficient financing:

Protectively efficient if project
risks are allocated to those best
able to manage risks
AND
Transaction costs at a level where
additional costs are justified in
terms of lower net risk and/or
efficiency pay-offs from better
information

Provides information and
improves disciplines to
enhance allocative
efficiency

h

Characteristics to consider for efficient financing:

+ Risk management — allocation of project risks
+ Transaction costs, including delay costs
Information asymmetrics
Flexibility to respond to changes

Source: Chan et al. 2009, p.Xix.

The second report that provides a helpful decision-making framework that conceptually

distinguishes and links the three key decisions involved in public infrastructure development

is that of Vander Ploeg (2006). This report also refers to the three related components of

funding, financing and delivery and goes further by classifying the two boundary classes for

each of these aspects, called the ‘rule of two’. The ‘rule of two’ holds that that there are only

two boundary ways to finance, two ways to fund, and two ways to deliver infrastructure. The

report also presents a decision matrix (Refer

Figure 3), which includes a checklist for decision makers to ensure that they have the

information needed to make a logical match between financing, funding and delivery and

the key characteristics of the public infrastructure asset in question, such as its size and

marketability.
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Figure 3: Conceptual framework of major public infrastructure decisions
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. . L 100% funded by Fees Average Cost Pricing Marginal Cost
* High priority or Low Priority Uniform Developer Cost Variable DCCs
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DECISION #3—- DELIVERY: Who should be responsible for providing the infrastructure?

» Community-Wide Infrastructure
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. 100% Public Provision Public Monopoly Utilities
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Source: Based on Vander Ploeg 2006, p.21.

Although the works of Chan et al. (2009) and Vander Ploeg (2006) were helpful in
facilitating a greater understanding of how the high-level concepts of funding, financing and
delivery fit together, a report by Ontario’s Ministry of Public Infrastructure Renewal (MPIR,
2004) provides the next level of detail. The MPIR (2004) document establishes a more
practical framework, namely the Infrastructure Planning, Financing and Procurement (or
IPFP) framework. The IPFP prescribes the information required by government to evaluate
investment planning, financing and procurement. The foundation of the framework is a set
of five guiding principles, which have to be explicitly referenced in any public infrastructure
proposals being submitted for approval to the Ontario government. These principles are
listed and described as follows (MPIR, 2004):
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e Protection of the public interest: this concept speaks of efficient delivery, promotion
of quality public services that are accessible to all, and the protection and promotion
of public health and safety.

e Value for money: this refers to cost effectiveness, optimal risk allocation, on time
and within budget completion.

o Appropriate public control or ownership: these aspects are regarded as especially
important for hospitals, water/sewer delivery, and public schools.

e Accountability: entails clear lines of accountability and responsibility, transparent
reporting, and measurable performance metrics.

e Fair, transparent and efficient processes: in particular, bidding processes, contractual

agreements, guidelines and public disclosure need to meet these requirements.

Furthermore, a set of criteria is proposed for government in their assessment and selection

of a preferred financing and procurement approach, as follows (MPIR, 2004):

e Financial, or cost effectiveness.

e Technical, or practical solutions that meet public service delivery requirements.
e Operational considerations.

e Public policy, including legislative or regulatory constraints.

o Implementation issues or constraints.

Table 4 summarizes the results of the three studies that contained conceptual frameworks.

Table 4: Conceptual frameworks

Source  Financing categories Useful suggestions for this study
MPIR e Traditional capital procurement  Considerations for identification and selection
(2004) (by government) from general  of financing alternatives in terms of guiding
revenues or debt principles. Overview of infrastructure

e Various PPP models planning, financing and procurement models.
Vander * Pay-As-You-Go (PAYGO) Decision-making framework that links
Ploeg e Borrowing financing, funding and delivery to
(2006) characteristics of infrastructure, including size;

up-front costs; and complexity. Taxonomy and
detailed overview of approaches, including
advantages, disadvantages, key success factors
and applications of each approach.

Chanet © Budgetappropriations Explanation of interaction between efficiency
al. e Specific purpose bonds in investment, finance and funding. Overview
(2009) (securitised borrowing)
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Source  Financing categories Useful suggestions for this study

e Off-budget financing by of applications and trends, policy issues,
government businesses strengths and weaknesses.

e Development contributions

e PPPs

Source: Based on Henn et al. 2012, pp.19-22.

2.5.3 Quantitative Appraisals

Three studies were identified that employ quantitative criteria to compare financing options.
First, a testimony prepared by the United States General Accounting Office before the
Committee on Finance in the US Senate (GAO, 2002) compared the costs that governments
or GTEs would incur when they apply four alternative financing instruments, namely grants,
tax credit bonds, tax-exempt bonds, and direct federal loans). The costs are expressed in Net
Present Value (NPV) and consist of an accounting cost analysis, as opposed to a full
economic cost analysis, of direct financing costs such as repayments and tax credits. The
study concluded that grants had the lowest financial cost implications, given they do not

require any interest payments.

Second, ACG (2003) employed the Monash Multi-Regional Forecasting model (MMREF) to
assess instruments that include a mix of financing and funding instruments. The MMRF??
model, developed by Monash University in Australia, is a dynamic multi-regional, multi-
sectoral Applied General Equilibrium (AGE) model of the Australian economy. The model
examines the impact of additional infrastructure being financed, as well as the burden
imposed upon the economy to pay for it. The report examined two scenarios: an investment
equivalent to AUD 200 million every five years, and an investment equivalent to AUD 5
billion every five years. The results were measured as the gains to government from each
approach in terms of the Net Present Value (NPV) of changes in the Gross Domestic Product
(GDP) and in job creation over the investment period. It was found that government debt is
the preferred financing instrument for both scenarios. However, the use of general
equilibrium models is controversial on account of criticisms relating to the determination of

the point of equilibrium, risk of double counting, inconsistency in calculations, lack of

22 The MMRF model is frequently used by both public and private sector entities in the appraisal of major
developments. For example, the MMRF is currently operated by the NSW Treasury and is often used to
appraise the economy-wide impacts of policy issues, including an assessment of the Sydney Olympic Games
(ACG, 2003).
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transparency and the relative immaturity of models (Dixon, 2009; Tavasszy, et al., 2011;
Hof, 2012). In addition, MMRF uses GDP as a measure. However, GDP is not an appropriate
criterion for many public projects, since it does not account for a number of factors which
apply to public infrastructure such as externalities, non-marketed goods, and national versus

foreign interests (Abelson, 2008).

The third study that used quantitative information to compare different financing approaches
was a collaborative study by Infrastructure Partnerships Australia, the Allen Consulting
Group, and the University of Melbourne (IPA, 2007). The study compared the performance
of PPPs with traditional public sector financed projects in terms of optimism bias. Optimism
bias was measured on the basis of how well an approach achieved its budgeted construction
costs and delivery timeframes. The study concluded that PPPs are preferred, given their

better performance in terms of both costs and delivery timeframes.

Table 5 summarizes the quantitative appraisal findings, as well as useful aspects for this

study.

Table 5: Quantitative appraisals

Source  Appraisal criteria Appraisal findings Useful aspects for this
study
GAO e Principal and interest  Selected grant funding A range of monetary
(2002) payments based on lower accounting  appraisal criteria (total
e Tax credits and taxes costs. financial costs).
forgone
ACG e General equilibrium Debt was found to be A range of quantitative
(2003) modelling optimal. and qualitative appraisal
criteria.
IPA » Efficacy/effectiveness:  PPP projects were not Quantitative appraisal
(2007) Optimism bias interms  subject to optimism biasto  criterion.
of cost, and time the extent witnessed in
overruns traditional projects

Source: Based on Henn et al. 2012, pp.19-22.

There are other forms of quantitative appraisals of financing approaches that are commonly
performed, but which were not included in the literature review for a variety of reasons. This
includes appraisals of financing requirements from the viewpoint of individual entities as
opposed to society. Examples include public sector treasury corporations that provide

financing to states for delivery of infrastructure. Public sector treasury corporations typically
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model the financial costs of various forms of financing alternatives as monetary policy and
other cost of capital factors change over time. Merchant bankers also apply sophisticated
financial appraisals of different sources of financing for financing of public infrastructure
that involves private parties, or PPPs. However, both types of appraisals are performed
purely from the perspective of the particular financier and not from a societal perspective,
and consider only the financial impacts and not full economic cost. These models are also
usually not available in the public domain. In addition, the capital needs for public
infrastructure during the assets lifetime (including planning, construction and operation) are
also commonly determined by the parties involved in its delivery and financing. Figure 4
shows an example of such an assessment for the city of Toronto (Brittain, 2002).

Figure 4: Illustrative capital requirements for City of Toronto
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Source: Brittain 2002, p.563.

Governments also have to track the anticipated requirements for possible new public debt
financing, based on the relationship between capital needs and sustainable base funding.
Figure 5 shows the example of such an analysis for the city of Toronto, with base funding

defined to include baseline debt, reserves, and direct operating contributions.
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Figure 5: Illustrative City of Toronto analysis of capital shortfalls
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Source: Brittain 2002, p.565.

While these analyses are important in understanding and planning for changing capital
requirements over time, they do not offer guidance on how to select the best financing
approach for meeting these requirements from a societal point of view. For all of the above

reasons, such appraisals were not explored in the formulation of an appraisal framework.

2.5.4 Qualitative Appraisals

Four of the studies reviewed offer comparisons of financing instruments based on a number
of qualitative criteria, with the aim of selecting a financing approach. This included studies
by the Allen Consulting Group (ACG, 2003), Kitchen (2004), IPA (2007) and PC (2014).
The qualitative criteria applied in these comparative studies overlap significantly. For
example, the concepts effectiveness, efficiency, fairness (or equity), transparency,
accountability and cost containment appear in some form in all the above studies. The
appraisals were often performed by the authors or other experts given their subjective
judgments and political-economic ideology. For instance, Kitchen’s appraisal was premised
on the ‘benefits received model’. This model asserts that, whenever a direct link is made
between the users of public infrastructure and its funding, this improves efficiency,
accountability, transparency, and fairness (Duff, 2003; Kitchen, 2004). The majority of the
literature in this group furthermore only provides general comments regarding the

performance of each instrument in terms of each study’s sets of qualitative criteria. One
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study by the Allen Consulting Group on behalf of the Property Council of Australia (ACG,
2003) performed an explicit and transparent qualitative appraisal of the various instruments,
resulting in a rating for each approach, as depicted in Table 6. Apart from Infrastructure
Partnerships Australia (IPA, 2007), which found that private financing through a PPP is
preferred, the other three comparative studies fail to select a clear winner, and conclude that
the answer depends on the circumstances. However, the appraisal performed by IPA (2007)
has limited application for this thesis, given that it only considers two high-level financing

categories (private versus public financing), based on one main criterion (efficiency?).

Table 6: Allen Consulting Group appraisal summary

Criteria State Municipal | Debt User Producer | SPV%s
Taxes Taxes Charges | Levies

Effective? v X v X V=2 ?

Efficient? X v X \ X V

Fair/Equitable? \ \ \ \/ X \/

Reliable? v X v v X v

Low Administration

Cost? \ \ V X V v

Low compliance

costs, certain, \ \ v \/ X X

transparent?

Stakeholder support? X \/ X \/ \ \

Total 5 5 5 5 2-3 4-5

Source: ACG 2003, p.73.

Table 7: summarizes a review of these appraisals, as well as useful insights for this thesis.
The qualitative criteria are fairly consistent across studies and overlap significantly. These
criteria appear to be borrowed from the criteria commonly used in Public Economics

textbooks to evaluate taxation systems (funding concepts), such as efficiency, fairness,

23 The term ‘efficacy’ was used in the IPA (2007) report.
24 Special Purpose Vehicle, usually associated with PPP delivery.
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administratively simple and politically responsible (Abelson, 2008; Baily, 2002; Rosen &
Gayer, 2008). The qualitative comparisons were all based on subjective appraisals made by
experts. These appraisals usually did not involve rating, ranking or operationalization® of

the effects of instruments in terms of the criteria.

%5 Operationalization is defined as the process of translating a concept to a measure which would allow
empirical observation (Neuman, 2011). For example, the definition of performance indicators operationalizes
a conceptual criterion, such as ‘cost of capital’.

39



Table 7: Qualitative appraisals

Source

ACG
(2003)

Kitchen
(2004)

IPA
(2007)

Criteria

Effectiveness
Efficiency
Equity

Stability/reliability of the revenue
base

Certainty and transparency
Stakeholder support
Administration costs

Cost of compliance

Cost of compliance

Efficiency
Accountability
Transparency
Fairness

Ease of administration

Efficacy (effectiveness) in terms of
optimism bias in cost overruns and
time overruns.

Appraisal findings

Qualitative assessment: No
clear best approach. Four
approaches scored 5 out of
maximum score of 7.

Strong arguments for
borrowing (bonds), mainly
because future generations pay
for the infrastructure over time,
rather than upfront.

PPP projects were not subject
to optimism bias to the extent
witnessed in traditional
projects.

Useful aspects for this study

The following qualitative criteria were reflected in the qualitative
criteria:

o Effectiveness

o Equity

o Stability/reliability of the revenue base

e Certainty and transparency

o Stakeholder support

The following criteria were reflected in the monetary criteria:
o Efficiency

e Administration costs

e Cost of compliance

The following qualitative criteria were reflected in the qualitative
criteria:

e Accountability
e Transparency
e Fairness

The following criteria were reflected in the monetary criteria:
o Efficiency
o Ease of administration

The effectiveness aspects considered were reflected in the
monetary criteria as contingent liabilities and project delays.
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Source  Criteria Appraisal findings Useful aspects for this study

PC  Risk management Each approach had strengths The following qualitative criteria were reflected in the qualitative
(2014) e Transaction costs and weaknesses in terms of criteria:
e Exposure to market or other criteria. e Accountability

disciplines (including transparency

- e Transparenc
and accountability concepts) P y

e The following criteria were reflected in the monetary criteria:
¢ Risk management
e Transaction costs

Source: Based on Henn et al. 2012, pp.19-22.
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2.6 Public Infrastructure Project Appraisals in the Literature

Section 2.4 summarized the way in which financing has been appraised in the literature
reviewed. This section turns to the way in which projects’ investment and delivery decisions
are made. The investment decision involves an appraisal of public infrastructure projects in
order to make the decision about which project (or project scenario) to invest in. An
investment decision is regarded as economically productive if the investment choice
maximizes present value, or delivers the highest risk adjusted Net Present Value (NPV) in
comparison to alternatives (Fisher, 1930; Diakoulaki & Karangelis, 2007; Hunsucker, 2012).
A public infrastructure project requires the appraisal of more than just the financial
considerations, because it is expected to add to community welfare (Martin, 1997; Barfod et
al., 2011; Suksri et al., 2012). This concept is explored in more detail in Chapter 5. Figure 6
shows how the investment decision relates to the other decisions involved in public

infrastructure projects.

Figure 6: Project appraisal in context of other public infrastructure decisions

Investment
Which project (or project option) should be selected?

Financing \
‘ Which approach to raising upfront ‘
‘ capital should be selected? ‘

\ 1 |
\ V! !
\ Fundin Delivery
g . Who should be responsible for
How should the upfront capital be L ; .
: providing (and financing) the
repaid? -
infrastructure?

Source: Based on Henn et al. 2012, p.2.

Public infrastructure policy makers and planners employ project appraisals in order to inform

the investment decision. Two main project appraisal categories are evident in the public
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infrastructure domain, these being Benefit-Cost Analysis?® (BCA) and Multi-Criteria
Analysis (MCA) (also known as Multi-Criteria Decision Analysis, or MCDA) (Tudela et al.,
2006; Barfod et al., 2011). BCA is the most commonly used appraisal method for large
public infrastructure projects. However, MCA is becoming increasingly popular on account
of its ability to formalise the inclusion of multiple criteria (including intangible aspects) of
a range of stakeholders (Tudela et al., 2006). A number of aspects regarding appraisal of the
investment decision are transferable to the appraisal of the financing decision. Therefore, the

investment decision is discussed in more detail in Chapter 5.

A review of the literature on how the delivery vehicles for public infrastructure projects are
selected showed that a VValue-for-Money (VFM) appraisal is the most prominent mechanism
(IPA, 2007). A VFM assessment essentially appraises the full economic impact of varying
degrees of private versus public involvement in the delivery of public infrastructure. Figure
7 shows the way in which the delivery decision relates to the three other closely-related

major decisions involved in the financing of public infrastructure.

Figure 7: Appraisal of the delivery aspect of a project.
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Which project (or project option) should be selected?

/ Financing \
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repaid? .
infrastructure?

Source: Based on Henn et al. 2012, p.2.

% The terms ‘Cost-Benefit Analysis’ (CBA) and ‘Benefit-Cost Analysis’ (BCA) were generally used
interchangeably in the literature. The convention used in this study is to use BCA except where quoting directly.
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The delivery decision involves benchmarking of the NPV of delivery through a PPP vehicle
against the NPV of the same project should government deliver it. A VFM appraisal requires
the calculation of a public sector benchmark against which to compare private or PPP
delivery. This benchmark is called the Public Sector Comparator (PSC), which is a
discounted cash-flow analysis of the estimated full cost of a project’s construction and
ongoing operations, including the value of any risk transferred to the private sector (IPA,
2007). Samples of risk transfer associated with PPP delivery include shifting the full risks
involved in the design, construction risk and performance of the infrastructure to a private
supplier; in other words, the private entity carries the risk for designing and constructing the
infrastructure, followed by performance and reliability of the service throughout its usage
period (Kee & Forrer, 2002). However, the use of the PSC has a range of limitations,
including the availability of relevant data and the influence of the discount rate and risk
valuation methods adopted on results (PC, 2014). The appraisal of the delivery decision
which is based on a PSC benchmark is less comparable to the way that financing is appraised.

Therefore, this aspect was not reviewed in further detail.

In sum, this brief review indicates that there are generally accepted and mature
methodologies for evaluating and selecting the optimal infrastructure projects and project
delivery vehicles. This includes appraisals to inform the investment decision, which apply
methodologies such as the well-known BCA method, and more recently, MCA techniques.
Similarly, the appraisal of various delivery vehicles is contained in a large body of
knowledge, in particular, to inform the choice between public delivery or PPP delivery.

2.7 Main findings

A review of the theory, concepts and appraisal approaches applied for evaluating financing
alternatives revealed gaps, inconsistencies and weaknesses in current financing appraisal
theory and methods. Public and Welfare Economics provide principles for assessing an
appropriate role for government in the economy and markets. Public Finance and Public
Policy textbooks also introduce appraisal criteria for taxation systems (a funding concept)
which are in the best interest of society, including non-tangible aspects such as fairness,
transparency and accountability, and efficiency. However, there is no clear theoretical
guidance for public sector decision makers regarding the selection of a financing approach
for public infrastructure which is in the best interest of society. This leaves public sector

decision makers without a strong theoretical basis for considering the role of government in
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financing public infrastructure and how to select financing approaches which are in the best
interest of society. The study aims to address this gap. This finding leads to questions about
how public sector decision makers go about selecting financing approaches for public

infrastructure projects, in the absence of a theoretical basis.

The review found that the majority of the literature was not rigorous or careful in the use of
the terms ‘financing’, ‘funding’ and ‘delivery’. Instead, there were widespread
inconsistencies in the use of concepts and classifications, all of which creates problems when
the literature evaluates and compares alternatives deemed to be financing, but, in fact,
include funding and delivery aspects. These aspects need to be addressed in the development
of an appraisal framework so as to avoid an approach that is marred by inconsistencies,
duplication and gaps. A systematic appraisal framework, as a consequence, would require a
well-defined set of definitions of the concepts involved in evaluating financing instruments.
The question then becomes: how to classify the full range of financing instruments in a
systematic way, to assist an appraisal of the full range of alternatives available to public

sector decision makers?

The key finding that emerged from the literature review is that there is no readily available
comprehensive appraisal framework for large public infrastructure financing instruments or
approaches. Instead, the literature review found that the majority of studies that performed

some kind of assessment of financing approaches:

e Used a multitude of categorization methods, including grouping alternatives into
internal versus external to the public agency; or traditional versus innovative
approaches, while others focussed on a subset of instruments only, such as PPPs.

e Applied inconsistent classifications of instruments being assessed, with ‘financing’
classes often including funding mechanisms and delivery vehicles.

e Employed a range of assessment methods, with the scope of studies ranging from
assessing select aspects of one particular financing instrument (such as private
financing), to approaches which are popular at the time (for instance, ‘innovative
financing’), to reviews of a full spectrum of possible options. The depth of
assessment was also varied and included overviews of the different considerations
for financing approaches, to more in-depth qualitative and/or quantitative appraisals
which resulted in the selection of an option, to high-level assessment outlines or

frameworks.
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Provided overviews of instruments at a general level. The outcome of these
comparisons, however, was inconclusive. Only a small subset performed appraisals
with a view to aid the selection of a financing instrument, or optimal set of

instruments.

A closer look at the few studies which did perform appraisals of a range of instruments by

applying a set of criteria revealed that:

The qualitative criteria were fairly consistent across studies and overlapped
significantly. These criteria appeared to be borrowed from the criteria commonly
used in Public Economics textbooks to evaluate taxation systems. Inclusion of these
intangible and social aspects is important in appraising a financing approach that is
in the best interest of society.

Qualitative comparisons were based on subjective appraisals made by experts, and
did not involve rating, ranking or operationalization of the effects of instruments in
terms of the criteria.

While the literature appears to concur on the qualitative criteria, there is a major
discrepancy in quantitative approaches. Two broad quantitative approaches were
applied, namely comparison of select cost elements, such as finance servicing costs
and project costs, and modelling the impact of financing alternatives on the economy
by way of general equilibrium models.

Only three studies were identified that used quantitative means to evaluate alternative

instruments, and thus performed operationalization.

These appraisal approaches were not designed to be adopted in their current form as

universal frameworks that would be appropriate for appraising a broad range of financing

instruments for any given public infrastructure project in any developed country. First,

appraisals were developed for studies that included inconsistent classifications, which

included funding mechanisms and delivery vehicles, together with financing instruments.

For example, the MMRF model included funding costs. Second, all three appraisal

approaches applied a narrow set of criteria. Third, general equilibrium models such as the

MMRF may not be suitable for the appraisal of financing instruments. The use of general

equilibrium models is controversial as discussed in Section 2.5.3. As a result, general

equilibrium models were not researched in further detail.
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The inconsistencies observed in financing appraisals prompted questions about how these
appraisal methods of financing compare to project appraisal practices, in particular, to how
the investment and delivery decisions are made. This was addressed in Section 1.1. This
section showed that, in contrast with the status quo of financing appraisals, there are mature
and generally accepted economic appraisal methods for the investment and delivery aspects
of public infrastructure project appraisals. The appraisal of both of a public infrastructure
projects’ investment and delivery decisions make use of systematic decision tools and formal
appraisal frameworks. These appraisal methods require the collection of detailed information
to support responsible decisions that can be defended with robust and transparent processes.
Benefit-Cost Analysis (BCA) and Multi-Criteria Analysis (MCA) are the most popular
methods for appraisal of the investment decision. The appraisal of delivery vehicles for
public infrastructure employ well-articulated Value-for-Money (VFM) appraisals based on
the Public Sector Comparator (PSC) to evaluate the full economic impact of varying degrees
of private versus public delivery. Project appraisals also should not include financing costs
and benefits, because it is effectively a transfer payment and does not change a projects
economic overall economic value (or NPV). At the same time, because different financing
approaches impose different financial and distributional costs and benefits on society, a
separate appraisal of financing approaches is required. Hence, a key finding of the literature
review is that financing appraisals are required, but are less mature and advanced than project
and delivery appraisals. There are similarities between the appraisal of the investment
decision in order to filter projects and the filtering which is required of financing approaches.
This prompts the question: What can we learn from project appraisal methods that could be
transferred to assist in the formulation of a financing appraisal framework? This is

addressed in Chapter 5.

2.8 Summary
This chapter presented a review of the theory and concepts involved in evaluating financing
alternatives and the appraisal approaches available for financing. The main findings were

discussed in Section 2.7 and can be summarized as follows:

e There is a gap in theory regarding the selection of a financing approach for public
infrastructure that is in the best interest of society.
e The need for rigour in defining and classifying concepts.

e The need for more comprehensive appraisal of alternative financing approaches.
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e Project appraisal methods are mature and analogous, and could guide the
development of a financing appraisal.
e Current literature contains components that can assist in the development of a

financing appraisal framework.

The financing decision is clearly an important one, and hence warrants a formal and balanced
appraisal of financing approaches, similar to the rigour that has been applied to the
investment and delivery decisions. This requires a well-defined appraisal framework of
concepts, definitions and appraisal criteria. Given the inconsistencies and gaps, aspects
which require further research include an investigation into the full range of financing
instruments that are available for public infrastructure, what criteria should be applied in
appraising financing instruments, as well as how to combine these elements into an appraisal
approach which would help in the selection of a financing approach. Chapter 3 deals with

the research methodology adopted to explore these aspects further.
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3 Research Methods

3.1 Introduction

This chapter presents an overview of and justification for the research methodology
followed. The research sets out to develop an appraisal framework in view of the gaps in
financing appraisal practice and theory. A theory-building research methodology, which was
shaped by an interpretive research paradigm, was adopted. The research method involved
four-stages and started off as mainly exploratory research, which progressed to mostly
assimilative or synthesizing research, in order to develop the required framework.
Exploratory research was initially required to understand the research problem better and
build the foundation and requirements for development of the framework. Integrative and
assimilative research was needed to formulate a conceptual framework, including instrument
categories, criteria, an appraisal method and performance indicators. The research method
applied entailed the investigation of data that already existed to develop a new appraisal
framework. EXxisting data was gathered in order to examine the relationships between
financing aspects, where after the data was manipulated to create a theoretical and
conceptual framework. This involved inductive reasoning, whereby a range of particular
observations were used to formulate broad generalisations that made up the conceptual
appraisal framework. Standard data collection methods had to be tailored for the specific
research problem statement. The research relied on a combination of academic and scholarly
secondary data, combined with documented evidence for a number of HSR case studies,

which were sourced from a range of experts in the relevant field.

The chapter is structured as follows: Section 3.2 introduces the research question; Section
3.3 discusses the justification for the research, followed by Section 3.4, which explains the
research methods and procedures adopted and why they were adopted; while Section 3.5

summarizes and concludes the chapter.

3.2 Research Question

Justification for the choice of research paradigm and methodology adopted is found in
exploring the nature of the research question and objectives, and the kinds of outcomes that
the study is seeking. Therefore, it was important to formulate a clear research question.
Chapter 1 discussed the motivation for the research, which in sum was that the financing

decision for public infrastructure projects is important, because it involves large amounts of
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capital and has substantial implications for society, potentially including excessive financing
costs, moral hazard, intergenerational inequity and political backlash. The financing decision
is also a complex one, since it requires consideration of a range of complicated alternatives,
challenges, risks and stakeholder expectations. The first stage of exploration into financing
methods indicated that there are no obvious financing appraisal approaches that are as
comprehensive as the project appraisal methods customarily applied to large infrastructure
projects. The research question that emerges is: How do we select a financing approach for
public infrastructure projects that is in the best interest of society? In other words: from the
various alternatives available, what combination of financing instruments, and in what
proportions is both economically and socially optimal? Figure 8 shows a summary of the

research question and objectives.

Figure 8: Research question and objective

(T 1

Situation:

Public infrastructure megaprojects require significant capital to be raised amidst a range of challenges,
risks and expectations. Selecting the optimal financing alternative is imperative, as the implications of

getting the financing mechanism wrong can be substantial.

Complication:
While there is a large body of knowledge with well-defined, consistent and mature project appraisal

methods, the literature is less consistent and mature when it comes to offering guidance on the selection

k of an optimal financing approach for public infrastructure projects.

)

Question:
How do we select a financing approach for public infrastructure projects that is in the best interest

of society?

Research Objective:
Apply a coherent multi-dimensional appraisal framework for choosing a financing approach for

public infrastructure projects which is in the best interest of society.

3.3 Research Paradigm and Methodology
The research paradigm adopted for a particular study includes the general organizing

framework, theory, main issues and models for answering the research question (Neuman,
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2011). The research methodology adopted refers to a broad concept which encompasses the
methods employed, as well as the rationale for data collection and analysis. A research
method refers to the data collection instrument employed, such as surveys, interviews and
focus groups (Bryman, 2008). The research paradigm adopted is usually best matched by a
specific research methodology and method. In essence, a researcher can adopt either a
positivist or interpretive methodology paradigm. Interpretive paradigms seek to answer the
questions ‘how’ and ‘why’ through exploration. Interpretive paradigms rely on induction
through discovery, theory-building, hypothesis generation and qualitative data analysis
(Johnson & Onwuegbuzie, 2004). In contrast, positivist paradigms are explanatory in nature
(Gall et al., 2007). Positivist research focuses on deductive processes, in particular the
testing, confirmation or prediction of a theory or hypothesis through standardised data
collection and statistical analysis (Johnson & Onwuegbuzie 2004). Interpretive paradigms
rely mostly on exploratory and descriptive research, such as literature reviews and case
studies to build theory, as opposed to quantitative research techniques (such as regression
analysis, surveys and experiments) used in positivist research (Gall et al., 2007). The benefits
of exploratory and descriptive research include better identification of themes and potential

explanations, and richer in-depth information (Zigmund et al., 2010).

An interpretive research paradigm supported by an integrative, assimilative theory-building
research methodology that relied on exploratory and descriptive research methods was
selected for this study because such an approach is favoured when the subject is new and no-
one has explored it in depth yet (Neuman, 2011). Chapters 1 and 2 demonstrated the lack of
a theoretical framework and mature appraisal methodology for selecting financing
approaches for public infrastructure, as well as widespread inconsistencies in the use of
financing concepts and classifications. Within this context of significant gaps in knowledge,
a positivist empiricist approach is not appropriate or viable (Zigmund et al., 2010).
Interpretive research paradigms seek to identify which variables are involved in a research
problem (Sandberg, 2005). An interpretive research paradigm was appropriate for this study,
given that the focus was on identifying the factors, variables and appraisal methods involved
in selecting a financing approach that is in the best interest of society. A positivist or
explanatory paradigm, which relies on a quantitative research methodology was not
applicable. This is because it is only favoured when it is possible to express the precise
relationship between variables, and tests theory and propositions (Zigmund et al., 2010;
Neuman, 2011).
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Theory-building requires exploratory research when there is insufficient information about
the research subject, and the process or problem requires illumination in order to suggest the
way forward in an uncertain, ambiguous situation (Zigmund et al., 2010; Neuman, 2011).
Exploratory research is an essential first step to a more conclusive, confirmatory study and
to avoid the formulation of an incorrect, inadequate or misleading hypotheses and research
objectives (Zigmund et al., 2010). It often reveals further research questions to be addressed,
as was the case for this study. The initial research identified the need for developing an
appraisal framework, which amounts to theory-building. Descriptive research entails an
investigation of data which already exists to understand relationships between factors better.
The data is then interpreted and through inductive reasoning manipulated to formulate a new
theory (Denzin & Lincoln, 2003; Johnson & Onwuegbuzie, 2004). In uncertain situations
where further insight and better crystallisation of the research problem is necessary (such as
the situation that exists for this study), exploratory or descriptive research is more fitting
than positivist research. Only once the research problem is properly clarified and synthesized
by way of exploratory research can exact measurable relationships and aspects be established

by way of positivist research (Zigmund et al., 2010).

3.4 Research Methods and Procedures

A four-staged study design was formulated, as indicated in Figure 9. The first stages entailed
predominantly exploratory research to identify and affirm the research question, investigate
current financing appraisal theory and methods, and identify the foundational requirements
for a framework. The research method in later stages was primarily integrative and
synthesizing in nature to formulate and operationalize the framework. Progression through
these steps entailed an iterative process of evolution and refinement, where study steps were
dependent on the outcome of prior stages, in view of the exploratory nature of the research.
The study design was flexible and allowed for changes as the research progressed through

its various stages.
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Figure 9: Study design
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Reflexivity was embedded in the research design, and is described as the process of
reflecting on the learning process that occurs during data analysis, from preconceived
theoretical assumptions to the observations actually collected (Scott & Garner, 2012).
Reflexivity means that the researcher needs to continuously question and re-question the
choices made (Cumming-Potvin, 2013). Since exploratory research seeks to understand an
elusive topic better (Neuman, 2011), the study design needs to allow for changes as the topic
becomes clearer. Reflexivity requires the researcher to reflect on the learning process that
occurred during the data analysis, from preconceived theoretical assumptions to the
observations actually collected (Neuman, 2011; Zikmund et al., 2010). As a result,
reflexivity may indicate that a shift in the data collection process and analysis strategies is

required.

The study design and choice of data gathered were also impacted by the scope of the
research. The research scope also dictated the focus of study methods employed. In essence,
as alluded to in Chapters 1 and 2, the focus of this research was on developing an appraisal
framework to assist public sector decision makers in selecting a financing approach for
public infrastructure that is in the best interest of society. Furthermore, the research was also
mainly limited to the financing of new infrastructure, within the context of developed

nations. The five main scope delimitations are listed and discussed in more detail below:

e The research focused on infrastructure of a public nature. Public infrastructure is
broadly defined as long-lived physical assets, or structures, equipment and facilities
with high upfront construction costs, where government involvement is required to
ensure adequate provision. For the purposes of this study, quasi-public infrastructure
and merit goods are included in the definition of public infrastructure. Since the focus
is on public infrastructure, the theoretical aspects of appraising private investments
were not considered in the research.

e The research scope is also confined to the financing decision. Therefore, the appraisal
of alternative delivery vehicles and funding mechanisms were not appropriate for
review in formulating the framework.

e The scope is furthermore constrained to the financing of new projects. As a result,
the data gathering process was filtered so as to focus on raising capital for the
construction of new projects and not the privatization or refinancing of existing

projects.
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e The framework was developed from the perspective of society as a whole, and how
benefits and costs are distributed amongst the nation, as opposed to the interest of
individual stakeholders. Therefore, data that dealt with the way in which individual
private investors or financiers appraise the financing of public infrastructure was not
included in the research.

e The research focused mainly on developed or industrialized countries committed
to democracy and a mixed or market economy, all so as to allow for more
comparable financial market and economic ideology considerations. The reasons for
this decision mainly rested on other country classes having different risk profiles,
and thus different benchmark figures. For example, commercial banks in Africa
typically demand around four per cent higher lending rates than standard rates in
OECD countries (Bhattacharya et al., 2012). Developing countries may also not have
access to the same range of financing instruments which are available in advanced
economies with mature capital and financial markets. In addition, the financing
decision in developing countries is also angled more towards different factors, in
particular generating economic progress, progressing political stabilization and
providing aid financing, which are not front of mind for developed countries. The
focus on developed countries impacted on a range of research aspects, including the

choice of case studies and benchmarks used.

In addition, the study design and steps were based on the following assumptions or

inferences, which had implications for the entire research design:

e Arreview of HSR projects is an appropriate lens for assessing the research problem.
e Project appraisal methods provide an appropriate basis for the development of an

approach to the appraisal of financing instruments.

First, the study design incorporated HSR in Stages Two and Four. The rationale for this
decision was that policy makers typically need to consider a wider array of issues for such
projects, and in a way this allows for ‘stress testing’ the framework. Therefore, it was argued
that, if it is sufficient to address megaprojects such as HSR, it should also be applicable and
perhaps simpler, for smaller projects. HSR projects are generally regarded as ‘megaprojects’.
This is because they require billions of dollars in financing and involve many complexities
that could feed into the formulation of an appraisal framework, such as multiple stakeholders

and levels of government, and cross-country considerations. HSR, being a form of passenger
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rail, is also a quasi-public good, a consideration which adds to the richness of observation,
since it has led to a variety of financing models that include a wide range of financing
instruments. HSR also allowed for observations to be made from a financing history
spanning more than five decades. The Australian East Coast HSR financing dilemma was
also the main catalyst for performing the research, as explained in the introductory chapter.
Further review and application of HSR as a hypothetical case was deemed a natural and
appropriate progression and conclusion to the research imperative for a variety of reasons.
In sum, it was concluded that a review of international HSR case studies was appropriate
and that it was reasonable to assume that, if any frameworks or methodology exist for
appraising the financing of these large nation-building projects, they would be applicable to

public infrastructure in a more general sense.

Second, it was decided to base the formulation of the financing framework on project
appraisal methods. Basing the financing appraisal framework on lessons learnt from project
appraisal methods was held to be a reasonable approach, since project appraisal methods and
principles are well established. Project appraisal methods for public infrastructure projects
have evolved to the point where they consider full societal costs and benefits, as well as other
intangible impacts, such as general welfare-enhancing and environmental aspects.
Furthermore, project appraisal and selection methods are used to filter different public
infrastructure projects or project options to establish which alternative is most beneficial.
The a) problem to be solved and b) the type of solution being sought by project appraisal
methods are similar to the problem and solution being sought in the financing appraisal. The
appraisal of public infrastructure projects is also performed by policy formulators and public
sector decision makers, which is the same group of decision makers that this study sets out

to assist.

The research process adopted was developed to answer the research question and to meet
the research objectives which were discussed in Section 3.2. The nature of the research
problem dictated the exploratory and synthesizing or formulate research methods
implemented. Together with the research scope delimitations and key assumptions, this
resulted in a four-staged research process. The four steps of the research procedure are

discussed below.
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3.4.1 Stage One

A research process commences with the researcher selecting a topic of interest or importance
to him or her. This study was initially prompted by the challenges which were observed in
assessing financing approaches for the Australian HSR project. In view of the current focus
on how to raise sufficient capital to develop the HSR project in which, the project served as
the main research catalyst, and motivated an initial exploration of the current state of
financing appraisal practices for public infrastructure. Early exploration of the literature
demonstrated that the situation was complex and has potential serious implications for

society, further compounded by a lack of existing financing appraisal methods.

Research is also shaped by the perspective adopted on the topic and is based on a researcher’s
ideology or fundamental point of view (Kuhn, 1970; Neuman, 2011). The set of basic beliefs
or first principles for this study were discussed in Chapter 1 and can be summarized as
follows:

e Capital markets are imperfect and therefore the effective cost of capital varies
between different types of financing instruments.

e The selection of a financing approach which is in the best interest of society should
consider both economic and social, monetary and intangible aspects.

e An appraisal framework should be independently and objectively appraised, robust
over time, and not prejudiced by the political ideology at a particular point in time,
since infrastructure financing has long-term implications for society.

e Consideration of social or intangible aspects should be formally and transparently

assessed and included in the appraisal process.

An example of how first principles dictated the study approach is the view that the full costs
and benefits to society differs by financing instruments. An alternative perspective that the
cost on society does not differ by financing approach, would nullify the need for an extensive
appraisal of alternative financing approaches from a societal perspective. Furthermore,
should the monetary cost of capital not vary by financing instrument, selection of an optimal
financing approach would have required a narrow appraisal of only qualitative or intangible
elements. Instead, this research adopts the imperfect financial market view. The total
effective cost of each financing instrument differs and, especially where large sums of capital

are required, the choice made can have significantly varying impacts on society. As a result,
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the research was expanded to analyse and describe both the monetary and intangible factors.
This naturally results in a combination of qualitative and quantitative data.

Another example of the impact of the basic beliefs on the research procedures is found by
exploring the third principle, which states that the appraisal should not be prejudiced by a
particular political ideology. For instance, if a purely libertarian approach is followed, an
expansive appraisal is not required from a societal perspective, since it would be assumed
that the markets would produce the best outcome and that private financing should always
be the first choice for public infrastructure of an economic nature. Following such a
libertarian view would mean that a comprehensive appraisal of other financing instruments
is not needed. This appears to be the current view adopted in Australia, where there is a
noticeable shift towards reliance on private sector financing for public infrastructure (for
example, NSW [2011]), as discussed in Section 1.3.

Since the researcher’s perspectives and first principles inform the entire research approach,
it is important to identify these aspects upfront. The situation, complication and first
principles adopted were discussed in more detail in Chapters 1 and 2. In combination, these
aspects led to the conclusion that the formulation of a comprehensive appraisal framework
from the perspective of society was required. Hence, the research proceeded to Stage Two,

as will be discussed below.

3.4.2 Stage Two
The study was designed to progress through the next three components to affirm the initial
findings and build the foundation for development of a framework:

e An investigation into the link between financing appraisal and economic theory, as
well as contemporary financing appraisal approaches and methods (refer Chapter 2).

e A review of how financing decisions are made in practice, by reviewing documented
evidence from international HSR cases (refer Chapter 4).

e An overview of project appraisal methods and trends (refer Chapter 5).

Depending on whether the Stage One conclusion or initial research problem could be
affirmed by the exploratory research contained in Stage Two, the study was designed to
proceed to Stage Three. To start, contemporary financing appraisal theory, approaches and
methods were examined. A standard comprehensive literature search was performed to

review economic and financial market theory, and how it is linked to financing decisions for
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public infrastructure. This revealed that there is a gap in economic and capital market theory
with regard to how to decide on a financing approach which is in the best interest of society.
The lack of theoretical principles helped to explain the apparently ad-hoc nature of decision-
making which surfaced in Stage One, given that clear theoretical guidance is not available

to public sector decision makers.

Thereafter, the current state of financing appraisal approaches and methods in the public
infrastructure field — which has been neglected in the theoretical field — was studied (see
Chapter 2, Section 2.4). A range of studies that focus on the analysis of financing options
for public infrastructure were reviewed. Publicly available and scholarly literature was
identified by way of a standard comprehensive literature search. However, given the
theoretical gap which exists, a review of industry and professional documents such as policy,
project related, and commissioned reports was performed to augment the review. The
literature review contained in Section 2.4 of Chapter 2 was therefore not primarily of an
academic nature. Literature that presented conceptual guidance for appraisal or contained an
appraisal of financing instruments was filtered out for this aspect. Public infrastructure
industry experts were also helpful in identifying relevant documents, which did not surface
through the regular scholarly literature searches. A selection of knowledgeable individuals

who suggested literature are indicated in Table 8.

Table 8: Public infrastructure industry experts consulted

Name Organization Area of expertise

Prof. Michael Regan Bond University Public infrastructure

Prof. Cameron Gordon  University of Canberra Financing theory and policy

Prof. Kevin Davis Australian Centre for Financial = Financing theory and policy
Studies (ACFS), University of
Melbourne

Prof. Deborah Ralston ACFS, University of Financing theory and policy
Melbourne

Prof. Deborah Lucas MIT Sloan Financing theory and policies

Dr Daniel Mulino Member of Funding Public Infrastructure financing

Australia’s Future Forum, an policy and innovation
ACFS initiative. Also at

Pottinger, Independent

Consultants
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Name Organization Area of expertise

Dr Peter Abelson Applied Economics; Sydney Public economics
University

Martin Oaten Deloitte, Economic and Business cases for infrastructure
Strategic advisory finance

Darryl Mutzelburg CFO Port of Brishane Financing of public infrastructure

Pete Bannister

Rodney Forrest

Formerly from Department of = Public sector financing
Treasury, Australia

NSW Department of Treasury  Public Infrastructure financing at
State level

The data obtained was filtered according to the study scope discussed in Section 3.4. This

resulted in a base set of fifteen of the most relevant studies as indicated in Table 9: Base set

of documents reviewed in Chapter 2 These studies originated from various developed market

economies, and span a period of about thirteen years. The fifteen international studies

explored in more detail in this stage had one thing in common: they all performed

assessments of public infrastructure financing instruments.

Table 9: Base set of documents reviewed in Chapter 2

Source

Brittain
(2002)

GAO (2002)

Merna &
Njiru (2002)

ACG (2003)

Kitchen
(2004)

Nature of document

Scholarly article that performed an assessment of a range of financing
instruments at municipal level for Canada, USA and European jurisdictions.

A formal analysis of a variety of existing and newly proposed financing
techniques in USA, federal; state and local levels of government. Prepared by a
government infrastructure body within the General Accounting Office in support
of a submission before the USA Senate.

Chapter in an infrastructure financing textbook. Considered a range of financing
instruments across jurisdictions. Remainder of chapters focused on methods
where private finance is used.

A consulting report commissioned by the Property Council of Australia.
Analysed a set of financing instruments at municipal, state (NSW) and federal
level (Australia, international developments).

Industry paper developed by an independent economic body, the Atlantic

Institute for Market Studies. Reviewed a number of financing instruments, at
local government level.
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Source Nature of document

MPIR (2004) A policy document prepared by the Ministry of Public Renewal for Ontario.
Investigated a range of financing instruments, at provincial level (Ontario,
Canada). Also included research and best practices from other jurisdictions.

de Alth & Policy document prepared by the Public Policy Institute of California. Reviewed

Rueben a wide range of financing instruments at local government and state level
(2005) (California).

Hanak & Research paper prepared by the University of Southern California Keston
Rueben Institute for Infrastructure. Compared a number of traditional instruments with
(2006) innovative instruments, at local government and state level for transport and

water (California).

Vander Policy report by Canada West Foundation, a not-for-profit independent research
Ploeg (2006) | body. Reviewed full range of financing instruments at state levels (Canada).

IPA (2007) Focused on comparing PPPs to public funding/financing across all levels of

government.
Chan et al. Productivity Commission (Australia) staff working paper. Presented an in-depth
(2009) examination of a broad range of financing, funding, and delivery concepts,

including an international review.

Gannon & Scholarly journal article that focused on PPPs in the UK, mainly at local
Smith (2009) government level.

Abelson Independent paper by economist and University of Sydney scholar, which
(2011) discussed a broad spectrum of financing instruments.

E&Y (2011)  Consulting report commissioned by the Financial Services Council of Australia.
Focused on the role of superannuation industry in public infrastructure, included
an international review.

PC (2014) Productivity Commission (Australia) inquiry into methods for attracting private
financing for Australian infrastructure.

As discussed in Chapter 2, the findings from this portion of the research affirmed the original

research problem from Stage One. The findings can be summarized as follows:

e The need for rigour in defining terms.

e The need for more comprehensive appraisal of alternative financing approaches for
projects.

e Project appraisal methods (which addresses the investment decision) are mature and
analogous, and could guide the development of a financing appraisal.

e The documents reviewed contain components which can assist in the development
of an appraisal framework.
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This stage of the research design also shows how research methods were modified in light
of what had been discovered through exploration. A review of contemporary financing
appraisal methods showed that there was no best practice appraisal framework for financing
public infrastructure. If a sufficiently comprehensive financing appraisal method could be
found, a more appropriate research approach might have been to enhance or refine the
method, or to perform a critical assessment of its components, or to apply the appraisal
method to a specific project by way of structured expert interviews, including rating and
ranking of appraisal criteria. However, given the absence of a sufficiently comprehensive
appraisal approach, formulation of a framework was required. Another example of the
iterative nature of the research process was that the Stage Two review of financing appraisal
practices for public infrastructure revealed that the terminology and classifications involved
in financing public infrastructure was inconsistent and vague. Additional research was
therefore required to define and classify the concepts researched, before embarking on the
formulation of the selection framework. The results of this research are contained in Chapter
2, Section 2.4.

Stage Two proceeded with a more in-depth study of how financing decisions were actually
made for specific public infrastructure megaprojects. HSR was selected for case study
research, as explained above. Case studies for preeminent HSR projects representing the
main centres of the developed world were selected as follows: Europe (with a special focus
on France, given its extensive HSR network and a long history of financing which involved
a range of instruments); Japan; and the United States. China was also included, given the
large size of its HSR programme and the requirement for vast amounts of capital. The case
studies involved obtaining evidence of how the public sector went about making financing
decisions, as well as how the projects were financed, and factors influencing financing
decisions. This phase is another example of reflexivity in the research, when a shift in the

study design occurred in relation to the international HSR case studies.

At first, the method to collect this information was envisaged to take the form of surveying
and interviewing experts. When this approach revealed the ad hoc nature of financing
appraisals, and the lack of formalized and documented processes, this meant that individuals
were not able to engage effectively in interviews. The inability to perform effective surveys
was further exacerbated by the apparent confidential nature of the data, as well as some
language barriers. Therefore, the data collection method changed to mainly a review of

documented evidence which could be obtained. In addition to a standard comprehensive
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literature review, knowledgeable individuals in the HSR field were asked to assist in

identifying and obtaining any evidence on aspects such as the composition of financing

approaches, how approaches were selected, who selected the approaches, and any analysis

of the costs and benefits (or merits) of different instruments. These individuals were

identified by approaching local and international rail industry bodies, in particular the

Australian Railway Association (ARA) and the International Union of Railways (UIC). As

a result, a range of international HSR experts as indicated in Table 10 were requested to

suggest literature to inform the case studies.

Table 10: Experts approached

Name

Prof. David
Hensher

Fred Beltrandi

Toby Cuthbertson

Peter Thornton

Dr Peter Howarth

Norman Tickner

Brian Nye

Jeff Fountain

Geroge J.

Karpouzis

Tomokazu
Minesaki

Richard Farmer

Organization
University of Sydney
Steer Davies Gleave (SDG)

(Public Transport Policy
Advisors, Europe)

Leigh Fisher (Public Transport

Policy Advisors, UK)
Worley Parsons (Public
Transport Policy Advisors,
UK)

Interfleet (UK)

Engineers Australia

CEO, Australian Railway

Association

Australian Railway
Association

RailCorp (Australia)

JR Central (Japan)

Department of Infrastructure,
Transport, Regional
Development and Local
Government

Area of expertise

Public transport policy and economics,
HSR

European HSR

Franchise financing of rail industry

HSR in China, USA and France.

Public transport policy

Consultant to Taiwanese government,
HSR programme.

Australian HSR

International HSR

Transport economics

Japanese HSR

HSR project manager (Australia)
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Name

Jean de la
Chappelle

Gen Okajima

Paul Amos

Dick Bullock
Stephen Alchin
David George

Dr Chris Gourlay

Inaki Barron de
Angoiti

Prof. Yves Crozet

Dr Didier van de
Velde

Lou Thompson

Dr Philip Laird
Michel Masson

Jean-Pierre
Farandou

Organization

MD, Alstom HSR (Australian
offices)

Central Japan Railway
Company

World Bank consultant
World Bank consultant
Infrastructure Australia
CRC for Rail Innovation
CRC for Rail Innovation

International Union of
Railways (UIC)

Transport Economics
Laboratory University of Lyon
France

Delft University of
Technology

Thompson, Galenson &
Associates

University of Wollongong
CEO, Yarratrams

CEO, Keolis

Avrea of expertise

International HSR

Japanese HSR

Chinese HSR
Chinese HSR

Infrastructure finance policy.

Public transport policy research

Public transport policy research

International HSR

French HSR

Dutch HSR

Californian HSR

Australian HSR
Australian HSR

French HSR

From the nature of case study documentation obtained, it became clear that there was more
written on the project appraisal, funding and delivery decisions, than on the financing
decision for these megaprojects. The review had to be expanded to include public transport
media reports to fill the gaps in data availability. The findings of this phase is contained in
Chapter 4, and affirmed the relative incompleteness and inconsistency of finance appraisal
methods, that financing appraisals are less mature and developed than project appraisals for
HSR projects, and that there is no readily available appraisal framework for financing
approaches in the international HSR environment. While the main aim of the case studies

was to explore how financing approaches are selected in practice for large public
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infrastructures projects, it also proved helpful in analysing and formulating the instrument
categories used for financing large public infrastructure projects (in Stage Three).

The next step was to review project appraisal methods. Data was collected by way of a
standard comprehensive literature review, given that project appraisal methods are well
documented in the academic, policy and industry fields. It confirmed that project appraisal
methods are mature and analogous to the financing appraisal process, and could therefore
guide the development of a financing appraisal. This was explored in Chapter 5. Stage Two
not only consolidated initial findings and helped to refine research questions, but also
indicated what type of framework was required. In particular, the overview of project
appraisal methods (Chapter 5) indicated the need for a systematic, transparent and
comprehensive appraisal approach that appraises the full societal impacts (including
economic and social aspects). The findings from Chapter 5 informed Stage Three, whereby
the framework developed incorporated lessons from Chapter 5, including the adoption of

elements of the BCA and MCA project appraisal approaches.

3.4.3 Stage Three

Stage Three involved the development of the framework components. The inconsistencies
and gaps in the current body of knowledge meant that it contributed components and
foundational requirements, rather than an integrated appraisal methodology that met the
foundational requirements (transparency, being systematic, comprehensive, and societal).
Stage Two also indicated that an MCA appraisal method would be the most suitable
approach. The results from the Stage One and Two exploratory research had to be
synthesized and translated into a financing appraisal, which could be applied to any given
public infrastructure project in any developed country in a transparent, systematic,
comprehensive way. Since this stage involved formulation, the research shifted to primarily
assimilative or synthesizing methods based on secondary data. Formulation of the
framework was performed by way drawing on the results of earlier stages’ data gathered,
augmented by additional review of literature on the financing of public infrastructure in

developed nations.

The first component of the framework required the identification, classification and
description of the framework categories to be appraised, which are the complete range of
alternative financing instruments available to public sector decision makers. The results of

this component of the research are contained in Chapter 6. The classification was required
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to aid the appraisal of financing instruments regardless of jurisdiction, type of public

infrastructure, and innovation. The main reasons why a set of new financing instrument

categories had to be developed were threefold:

For the framework to be systematically consistent, categories had to be based on the
definitions adopted. Therefore, any categorization that was not consistent with the
definition of financing required adjustment.

The categorization had to enable robust process of appraisal. Best practice in
categorization requires classes to be mutually exclusive and collectively exhaustive
(the MECE principle). This concept holds that, when we separate a set of items into
subsets, we need to ensure that there are no overlaps?’ (mutually exclusive) or gaps
(collectively exhaustive) in the categories (Minto, 1996). Following a MECE
approach is important to ensure that the full spectrum of alternatives is initially
identified before an appraisal or assessment is performed. This will improve the
likelihood of selecting the optimal alternative. In addition, following a MECE
approach instils the discipline of identifying all possible alternatives before a robust
justification for the elimination of alternatives takes place. A new categorization was
required to address overlaps or gaps between categories which existed in the
literature.

The categorization focuses on the unique attributes of financing instruments. As a
result, the driver for categorization is the unique attributes of the financing
instruments themselves, independent of the delivery and funding alternatives. Any
existing categorization of financing in the literature based on delivery or funding

aspects was inappropriate and required restructuring.

Table 11 provides a brief summary of how key literature sources relate to the categories

developed.

2" Even if financing approaches for public infrastructure projects are likely to include a range of instruments,
the classification of component instruments have to be systematic and robust (MECE).
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Table 11: Financing instruments considered in the literature

Source

GAO
(2002)

ACG
(2003)

Kitchen
(2004)

Financing categories

Grants

Tax credit bonds
Tax-exempt bonds
Direct federal loans

Government borrowing
General taxes

User charges

Producer levies

SPV

Internal revenue sources

General operating revenues

Earmarked taxes

Reserves

Special charges (such as development charges)
External revenue sources

Grants

Borrowing

PPP

Relationship to thesis categories

Financing categories were consistent with this thesis’ definition of financing. While
contents were helpful for development of government financing instruments, the set
of instruments are incomplete for the purposes of this thesis as private sector
financing is not considered. The content was also limited to the US context.

Financing categories were inconsistent with this thesis’ definition of financing.
Categories included a mix of funding mechanisms (such as taxes, user charges, and
levies), delivery (such as SPVs) and financing instruments (borrowing).

Some categories were not aligned with this thesis’ definition of financing, but
included delivery vehicles (such as, PPPs). The internal versus external
categorization was helpful. However, the application was limited to the context of
local/municipal financing. Therefore, federal grants were categorized as external
financing. This is in contrast with the thesis’ focus, which takes on a broader societal
perspective. The financing instrument set was also incomplete for this thesis’
purposes. Loans were not included and there was no distinction between general
purpose and infrastructure bonds.
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Source

Vander
Ploeg
(2006)

Chan et
al. (2009)

Abelson
(2011)

Financing categories

o Pay-As-You-Go (PAYGO)
e Borrowing

o Budget appropriations

e Specific purpose bonds (securitised borrowing)
e Off-budget financing by government businesses
e Development contributions

e PPPs or Private Finance Initiatives (PFIs)

e Taxation

e Consolidated revenue

o Infrastructure levies

e Public sector borrowing

e General bonds

e Infrastructure funds

o Infrastructure revenue bonds

e Public enterprise borrowing

e Private sector financing (debt; equity, and mixed).

Relationship to thesis categories

At the high-level, categories were consistent this thesis’ categories (PAYGO
overlaps significantly with the ‘reserves’ category adopted in thesis). However, this
source did not distinguish equity financing. Categories also included some delivery
vehicles in subcategories, such as, leases appropriations funded from borrowing,
which overlaps with borrowing. Contents were also restricted to mainly the
Canadian and US context.

Categories were inconsistent with our study definition of ‘financing’ and included
delivery vehicles, such as, GTE and PPP ‘financing’. The contents were helpful for
checking the completeness of select thesis categories. However, the contents were
restricted mainly to the Australian context.

Categories were inconsistent with this thesis’ definition of financing and included
categorization by delivery vehicle, such as, public sector, public enterprise and
private sector, although the contents were restricted mainly to the Australian context.
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Source Financing categories

PC (2014) Public finance

e Budget appropriations?®

o General purpose government borrowing
e Project-specific infrastructure bonds

e Private finance

e Equity

e Debt

Source: Henn et al. 2012, pp.19-22.

Relationship to thesis categories

Categories were inconsistent with this thesis’ definition of financing and included
delivery vehicles, such as, public and private sector. There were overlaps between
government borrowing and budget appropriations (which was defined to include
government borrowing). The contents, however, provided a helpful categorization of
private finance by instrument type (equity or debt), investment route (direct or
indirect), and investment vehicle (publicly traded, or unlisted). This thesis adapted
these concepts in order to refer to the direct source of financing only.

28 Sourced from general taxation revenue, hypothecated taxes, fees and charges, asset sales, intergovernmental transfers, or government borrowing.
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The second component of the framework was the formulation, classification, description and
operationalization of a set of appraisal criteria. The results are documented in Chapter 7. The
appraisal criteria were also drawn from components found in the large body of knowledge
on the financing, funding and project appraisal of public infrastructure. Similar to the
framework categories, the development of an improved set of consistent and comprehensive
appraisal criteria was required for this thesis to address the inconsistencies in the literature
reviewed. The appraisal criteria were also operationalized by way of specifying performance
indicators for each of the criteria. The review of project appraisal methods (Chapter 5)
informed the operationalization of criteria, and contributed concepts such as project risk
premiums and discount rates. However, these concepts had to be modified to address the
appraisal of financing, rather than the selection of a project. Table 12 provides a summary
of the appraisal criteria applied in the most prominent studies reviewed, and how they relate

to the criteria used in the appraisal framework.
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Table 12: Appraisal criteria applied in the literature

Source

GAO (2002)

ACG (2003)

Kitchen (2004)

Criteria applied in source

Principal and interest payments
Tax credits and taxes forgone

Effectiveness
Efficiency
Equity

Stability/reliability of the
revenue base

Administration costs
Compliance costs

Certainty and transparency
Stakeholder support

General equilibrium modelling

Efficiency
Accountability
Transparency
Fairness

Ease of administration

Relationship to framework criteria

Criteria informed this thesis’ monetary criteria. Incomplete (gaps) set of criteria, as it only
included the cost of capital and taxes foregone (some of the monetary aspects identified in this
thesis).

Criteria informed some of this thesis’ monetary and intangible criteria. Gaps include flexibility,
accountability and a host of monetary criteria developed in this thesis.

Given that instrument categories were inconsistent with this thesis’ definition of ‘financing’
(refer Chapter 6), the criteria also do not consistently apply to our definition of financing
instruments. For example, ‘compliance costs’ apply more to funding mechanisms than financing
instruments. The study also included the results of a general equilibrium model, which was not
adopted in this thesis.

Given that instrument categories were inconsistent with this thesis definition of ‘financing’ (see
Chapter 6), the criteria also did not consistently apply to this research’s definition of financing
instruments. Criteria informed this thesis’ intangible criteria. Gaps include monetary criteria and
some of the intangible aspects, such as effectiveness, flexibility, degree of control/ownership.
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Source

Hann & Mack

(2005)

Vander
(2006)

IPA (2007)

Ploeg

Criteria applied in source

Impact on debt capacity
(gearing)
Risk transfer

Project delay

Access to private sector
innovation, expertise,
efficiency

Enabling whole-of-life project
planning

Intergenerational equity
Transaction costs
Government control
Complexity

Political costs

Advantages
Disadvantages

Cost overruns
Time overruns

Relationship to framework criteria

The criteria were mainly intangible and from the perspective of raising private financing, and
therefore contained gaps. The criteria informed this study’s intangible criteria. Gaps included
most of the monetary criteria and some of the intangible aspects, such as effectiveness,
flexibility, accountability, transparency.

The source had gaps when compared to this thesis’ criteria. It did not define a set of consistent
criteria; instead, it balanced advantages with disadvantages of each instrument.

The source compared the performance of Public-Private-Partnerships (PPPs) and traditional
procurement in terms of relative efficacy in relation to two criteria: cost and time overruns. This
was carried out by measuring the cost performance and timeliness outcomes relative to budget
for the management and construction of public infrastructure projects. This study focused on the
delivery aspects as opposed to the merits of different financing alternatives and, therefore, has
limited application in the development of a framework for evaluating financing alternatives for
HSR.

72



Source Criteria applied in source

Chan et al. e Return paid to investors

(2009) e Contingent liabilities to
taxpayers

e Transaction costs

e Foregone tax revenues

e Opportunity cost of funds
Abelson (2011) e Advantages

¢ Disadvantages

Camane (2013)

Project risk

e Transaction cost risk (includes
cost of capital)

e Risk associated with
information asymmetry
between public and private
sectors

PC (2014) Risk management
e Transaction costs

e Exposure to market or other
disciplines

Source: Based on Henn et al. 2012, pp.19-22.

Relationship to framework criteria

Given that instrument categories were inconsistent with this thesis’ definition of ‘financing’ (see
Chapter 6), the criteria also do not consistently apply to this research’s definition of financing
instruments. The source mainly informed the formulation of this research’s monetary criteria.
Gaps included taxpayers’ claim to revenue.

Given that instrument categories were inconsistent with this thesis’ definition of ‘financing’ (see
Chapter 6), the criteria also did not consistently apply to this research’s definition of financing
instruments. The source contained gaps When compared to this study’s criteria. The source did
not define a set of consistent criteria; instead, it balanced advantages with disadvantages of each
instrument.

Despite inconsistencies with instrument categories and application within a developing country,
this source contributed towards the discussion of monetary criteria (such as cost of capital and
risk).

Given that instrument categories were inconsistent with this thesis’ definition of ‘financing’ (see
Chapter 6), the criteria also did not consistently apply to our definition of financing instruments.
Gaps included all the intangible criteria developed in this thesis, as well as a number of monetary
criteria (including cost of capital and credit rating impact).
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The range of criteria which emerged from the literature as indicated in Table 12 were filtered
and adapted to apply to the concept of financing (as opposed to funding and delivery),

resulting in the following set of criteria:

Table 13: Framework criteria

Monetary Intangible

e Cost of capital e Effectiveness

e Contingent liabilities e Fairness

o Cost of project delay e Flexibility

e Credit rating impact e Accountability & transparency

e Taxes forgone e Stakeholder support

e Administration & transaction costs e Degree of public control/ownership

Source: Based on Henn et al. 2014, pp.12-15.

3.4.4 Stage Four

In Stage Four, the appraisal approach is explained, benchmarks are adopted and the
framework is demonstrated by way of an illustration of the Australian HSR project. This part
of the research was also assimilative or integrative and informed by secondary data drawn
from the various studies that have already been commissioned by the Australian Government
for the proposed project. The results are documented in Chapter 8. An MCA appraisal
approach, which incorporates elements of BCA was formulated, based on lessons learnt from
earlier research stages. This also required modification of concepts developed for project
appraisal to that of financing appraisal. Once the framework was formulated, it was applied
at a conceptual level to the Australian HSR project (which originally prompted the research),

all with reference to Australian benchmarks available in the literature.

3.5 Summary

The research adopted an interpretive paradigm in the formulation of a framework, which
amounts to a theory-building research methodology, and relied on exploratory and
synthesizing or integrative data gathering methods. Exploratory research was required to
identify the variables and factors involved in selecting a financing approach. There was a
need for synthesizing research, as the framework includes elements already developed in
prior studies. As a result, the research design entailed inductive reasoning. Measures were
also taken to improve the quality and trustworthiness of the research methodology, in

particular through clear definition of the research question, confirmation of first principles
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and continuous reflection on whether the methods employed were relevant for answering the

research question.

In essence, the research procedure involved arguing that the method of financing matters
given the inefficiencies of financial markets (Chapter 2), followed by an investigation of
whether an appraisal methodology or framework for financing existed in current methods
(Chapter 2) or in practice (HSR case studies in Chapter 4), and documenting the evidence
relating to this. Thereafter, the study established an analogous problem for financing
appraisal to that of project appraisal and argued the applicability of BCA and MCA methods
to the appraisal of financing (Chapter 5). This paved the way for developing an appropriate
appraisal framework for financing of public infrastructure projects (Chapters 6 and 7), which
was operationalized and tested at a high-level for a potential Australian HSR public
infrastructure megaproject (Chapter 8). The thesis findings are summarized in Chapter 9,

which concludes the research.

75



4 High-Speed Rail Case Studies

4.1 Introduction

Chapter 4 seeks to answer the question of how the choice of financing approach is selected
in practice for public infrastructure megaprojects, using High-Speed Rail (HSR) as an
example. HSR was selected because it is complex, involves a variety of financing approaches
and a long financing history. HSR projects require consideration of multiple aspects when a
financing approach is selected. These projects usually cost billions of dollars and take many
years to construct. There are also a range of stakeholders to consider, which may include
different levels of government, regulators, investors, financiers and the public. The first HSR
project was undertaken in the 1960s, and allows for observation of financing models which
spans over five decades. Given that HSR is becoming more commonplace throughout the
world, it was deemed likely that there may be useful lessons to be learned about how to
evaluate and select the best financing outcomes for public infrastructure megaprojects.
Chapter 3, Section 3.4 expanded further on the rationale for selecting HSR for case studies

of financing public infrastructure projects.

HSR constitutes one of the most significant and technologically advanced developments in
terrestrial passenger infrastructure development in the second half of the twentieth century
and beyond. By 2014, there was more than 23,000 kilometres of rail track worldwide being
used to provide HSR services to an ever-increasing number of passengers who are willing
to pay for reduced travelling time and better quality rail transport (Campos & de Rus, 2009;
UIC, 2014).

While the main focus is on how capital was raised for the construction of HSR projects and
how financing instruments were selected, this chapter also provides a brief background on
the way in which these projects were appraised, delivered and funded. This is mainly for
contextual purposes, given the link between these concepts and financing as was discussed
earlier. Instead of answering the question about which choice of financing instrument or
combination of instruments is optimal, the focus is on reviewing the processes involved in
selecting a financing approach. Furthermore, it is acknowledged that the financing approach
chosen by different country may be context-specific and may not be replicated in other
countries. The chapter is structured as follows: Section 4.2 provides an overall contextual

background on the financing of HSR across the globe. Thereafter, Sections 4.3 to 4.7 discuss
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HSR financing in Japan, Europe, China, the USA, and Australia. The chapter concludes with
a summary of chapter findings in Section 4.8.

4.2 Background

4.2.1 Definition of HSR

The International Union of Railways’ (UIC) broad definition of HSR was adopted. Their
definition includes all the system elements, comprising infrastructure or lines, rolling stock
and operating conditions that are equipped for speeds generally equal to or greater than 250
km/h. The UIC’s definition also makes it clear that HSR usually requires the building of
specifically designed lines to allow for such high speeds. Where existing infrastructure was
upgraded to allow for slightly lower speeds (typically around 200 or 220 km/h), these
systems are also included in the broad definition. In other circumstances, while the
infrastructure and rolling stock might be technically capable of these high speeds, local
conditions might require speed restrictions for a range of reasons including noise nuisance,
or for safety reasons. Such systems are also included in the UIC’s definition of HSR (UIC,
2015).

4.2.2 HSR Project Appraisals

A great deal of literature is available about the economic appraisal of HSR projects. The
literature revealed that HSR project appraisal methods for the majority of countries require
detailed economic appraisals. Financial and economic Benefit-Cost Analysis (BCA) is the
most commonly used appraisal method, while Multi-Criteria Analysis (MCA) and economic
impact assessments are emerging as new methods (Steer Davies Gleave [SDG], 2004,
Mackie & Worsley, 2013). For example, Adler et al. (2010) developed a BCA methodology
to assess infrastructure investments and their effects on transport equilibria by taking into
account competition between multiple privatized transport operator types, including HSR
and airlines for 27 European Union (EU) countries. Takagi (2005) similarly dealt with a
BCA of HSR, and focused on various opportunity cost components. Other HSR BCA type
analyses included those of Levinson et al. (1997) (for Los Angeles and San Francisco),
Martin (1997) (for Canada); and Vickerman (1997), Van Exel et al. (2002), Gonzalez-
Savignat (2004), De Rus and Nombela (2007), Martin and Nombela (2007), Roman et al.
(2007), and De Rus et al. (2009) (for various European projects).
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Although economic appraisal is usually required as an input into the final investment
decision, certain policy objectives such as perceived wider economic benefits, national pride,
and wider strategic impacts are also commonly considered in HSR project appraisals (SDG,
2004). The appraisal methods that are commonly required before investing in HSR
infrastructure are also regularly assessed and refined by scholars. For example, De Rus et al.
(2009) performed an evaluation of the economic appraisal of HSR projects, and found a
range of empirical work on this topic. De Rus et al. (2009) produced a critical assessment of
the ex-ante appraisal that took place for a range of European HSR projects, and suggested
an improved appraisal process, based on ex-post evaluations of these projects. The appraisal
of HSR projects is broadly consistent with general practices and trends for appraising public
infrastructure projects. Since project appraisal methods were believed to be helpful in
providing lessons to formulate a financing appraisal framework, Chapter 5 expands further
on the different types of public infrastructure project appraisals, including Financial and
Economic Benefit-Cost Analysis (BCA), Economic Impact Analyses such as wider
economic benefits (WEBSs) and Multi-Criteria Analysis (MCA) for a wide range of public
infrastructure classes. Table 14 provides a summary of the main appraisal methods used for
HSR.

Table 14: HSR project appraisal methods

Financial BCA Economic BCA Multi-Criteria Economic
Analysis (MCA)  Impact (WEB)

Japan Yes No No Yes
UK Yes Yes Yes No
France Yes Yes No Partial
Germany Yes Yes Yes Partial
Spain Yes Yes Yes Partial
Italy Yes Partial No No
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Financial BCA Economic BCA Multi-Criteria Economic
Analysis (MCA)  Impact (WEB)

USA Yes Yes Unclear Unclear
Australia Yes Partial No No

Sources: SDG (2004); De Rus et al. (2009); AECOM (2013); Mackie & Worsley (2013)

4.2.3 HSR Delivery

The delivery model for HSR systems has evolved over time. While the building of railway
infrastructure and the operation of railway services were often historically mainly by the
same entities, lately there has been a general move towards separating the ownership of
infrastructure from its operations (Dutzik et al., 2011). The resulting model typically
involves infrastructure managers providing access to multiple operators at a fee, called an
infrastructure or access charge. Operators, in turn, usually charge user fees and often receive
government subsidies. Vertical separation also allows for competition between operators,°
while infrastructure managers remained largely natural monopolies (Crozet, 2012).%° Figure

10 demonstrates the vertically separated model that is followed in EU countries.

29 While the EU Policy stipulates opening access to competition for operations, national operations are still
mainly publicly owned. However, often international long distance HSR segments, such as between France-
England (Eurostar) and France-Belgium (Thalys), are operated by private operators (Texas HSR, 2012).
30The natural monopoly status may be questioned should other modes, such as traditional rail (not High Speed)
and air travel, be considered.
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Figure 10: Vertical separation of HSR delivery
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Figure 10 shows that the focus of this research is on financing of the HSR infrastructure, and
not on operations. The vertically separated model shown in Figure 10 is evident in the EU
and Japan, while ownership and delivery remained integrated in other parts of the world,
such as in Russia and China. The delivery model has implications for the financing model
followed, including which parties were responsible for financing the infrastructure and how
financing was and continues to be recovered (or funded). The financing and funding of
constructing the infrastructure is largely separate from subsequent financing and funding of
service operations in the vertically separated model (Roll & Verbeke, 1998). The delivery

models for each of the case studies are briefly discussed by case study below.

4.2.4 HSR Funding
There are a range of funding sources to recover the cost of financing HSR infrastructure.

These include taxes, access charges and farebox revenue (user charges).

Taxes. Where government authorities are involved in financing construction, they may

recover their investment through tax funding. Examples of taxes which are used to fund HSR
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include dedicated taxes, such as fuel taxes, or general taxation revenues, and corporate taxes
(Roll & Verbeke, 1998). The EU also imposes environmental charges on operators to fund
investment in transport infrastructure in terms of its Trans-European Transport Network
(TEN-T) funding programme (Adler et al., 2010).%*

Access charges. Where delivery is vertically seperated between infrastructure and
operations, funding for construction is also usually separate from funding of service
operations. Infrastructure managers, who are often also responsible for construction finance,
recover part or all of their construction financing costs from operators, by way of
infrastructure charges (access charges). The formulas for the calculation of infrastructure
charges can be divided into marginal and full cost systems. Marginal cost systems charge
the marginal cost of adding another train to the system. Full cost systems comprise all
elements including initial investment cost. Two ‘in-between’ systems also exist for a range

of European countries as depicted in Table 15.

Table 15: European infrastructure access charging systems

Type of system Countries

Marginal Cost Bulgaria, Greece, Ireland, Luxembourg, Netherlands
(conventional lines), Norway.

Marginal Cost Plus Austria, Czech Republic, Denmark, Finland, France, Portugal,
Additions Spain, Sweden, Switzerland, United Kingdom.

Full Cost Minus Discounts = Belgium, Germany, Italy, Poland, Romania, Slovenia, Slovakia.

Full Cost Estonia, Latvia, Lithuania, Netherlands (HSR only).
Source: Teixeira & Pita 2012, p.18.

When the infrastructure access charges paid by the rail operator to the infrastructure manager
is close to marginal cost, the rail operator usually does not cover full infrastructure cost and
government subsidies must often cover part of the infrastructure cost as a result. When the
charges are higher than marginal cost, the operator typically pays for a large share of the

infrastructure cost (Teixeira & Pita, 2012).

31 The main objective of the environmental charge is not to generate revenues, but to minimize the level of
environmental damage.
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4.2.5 HSR Financing Requirements

Financing is a significant hurdle to overcome before a HSR project can be realised.
Therefore, it often involves a range of financing instruments and approaches, as well as a
number of financiers and investors, as can be seen from the case studies presented in Sections
4.310 4.9. The financing of an HSR project involves the selection of an approach to raise the
large amounts of upfront capital required to develop a HSR system. As defined in Section
4.2.1, financing sometimes also include the renewing, rehabilitating or reconstructing of an
existing rail line to allow for high-speed travel. The development of an HSR system imposes
a large financing burden on a country and entails a range of cost elements. Financing is
required during all three phases of developing the project, which can be grouped into the
pre-project, construction, and operations and maintenance phases. Financing needs are also
made up of three main HSR construction cost components, which are as follows (Campos &
de Rus, 2009).%

Planning and land costs. Upfront planning and land costs, in addition to feasibility studies
often represents a sunk cost, usually between five per cent and ten per cent of the total

investment.33

Infrastructure building costs. These are the civil work costs involved in the construction
of infrastructure including terrain preparation and platform building. This component varies
widely across projects depending on the characteristics of the terrain, but typically accounts
for between 10 per cent and 25 per cent of the total investment. Technical issues and
geographic obstacles may easily double this amount (as much as to forty to fifty per cent)

for viaducts, bridges, or tunnels.

Superstructure costs.>* As a rule, superstructure costs make up the rest of the infrastructure

costs and consist of all rail-specific and electro-mechanical elements.

A number of studies reviewed the costs of HSR infrastructure, including that of SDG (2004),
Esplugas et al. (2009), De Rus (2012) and Mathur (2011). For example, Table 16 contains

32 These costs vary depending on the nature of infrastructure to be built in each case and the pre-existing
infrastructure (Campos & de Rus, 2009).

33 Includes both technical and economic feasibility studies, technical design, land acquisition and others (such
as legal and administrative fees, licenses, permits, etc.). These costs may be substantial in some projects
(particularly when costly land expropriations are needed).

3 Components include tracks and sidings along the line, signalling systems, catenary and electrification
mechanisms, communications and safety installations. Each of these individual elements mostly represents
between five and ten per cent of the total investment.
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the average costs of HSR in Europe and shows that construction costs are the major cost
component in developing HSR systems.

Table 16: Average costs of HSR in Europe®

Item Cost

Construction of 1 kilometre of new HSR line EUR 10 million to EUR 40 million
Maintenance of 1 kilometre of new HSR line EUR 70,000 to EUR 100,000 per annum
Cost of an HS train (350 places) EUR 20 to EUR 25 million
Maintenance of an HS train (rolling stock) EUR 1 million per annum

Sources: Mathur (2011); De Rus (2012)

Upfront financing costs are extremely important for HSR, owing to the vast amounts of
construction capital required compared to operating costs. For example, the Australian-
government-appointed HSR Advisory Group placed financing issues among the most
important aspects to be addressed in the future (HSR Advisory Group, 2013). The rest of
this chapter discusses how various international countries went about financing these

infrastructure megaprojects.

4.3 The Japanese HSR system

The Japanese developed the world’s first dedicated HSR system, called the Shinkansen. The
first Shinkansen line started operating in 1964 between Tokyo and Osaka (Tokaido
Shinkansen). The Shinkansen HSR system was developed to service both commuting traffic
and long distance markets, and initial lines were justified by extremely high traffic levels
(Bureau of Infrastructure, Transport and Regional Economics [BITRE], 2010). For example,
the Tokaido Shinkansen has up to ten trains per direction per hour (STD, 2004) and has
travel demand totals of around 128,000 passengers per day (Hudson, 2011).

The Shinkansen system was subsequently expanded to one of the world’s second largest
HSR system. It currently comprises over 2,600 kilometres of high-speed lines (UIC, 2015).
The Japanese followed a phased approach to developing their HSR system by investing in

HSR lines with higher financial and economic returns first. Later HSR lines had lower

3 Similar to figures used by the World Bank, which estimated typical construction plus train-set costs outside
China to range between USD 35 to 70 million per kilometre, depending on the complexity of civil engineering
works, degree of urbanization along route, and total capacity of rolling stock required (Amos et al., 2010).
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benefit/cost ratios than older lines, and the decision to build these lines appears to be partly
driven by political motives (Ernst & Young [E&Y], 2009).

4.3.1 Delivery

The delivery model for the Shinkansen HSR system has evolved over time from an
integrated model for original lines to a vertically separated model for later lines. The original
two Shinkansen lines (Tokaido and Sanyo) were constructed, owned and operated by the
Japanese National Railways (JNR), which was a government-owned railway body at the
time (House of Representatives, 2007; Thompson & Tanaka, 2011).% A construction scheme
was established for the last two of the original lines, Tohoku and Joetsu. Japan Railway
Construction Public Corporation (JRCC) was created by government as a special purpose
body for Shinkansen construction in terms of the Shinkansen Railway Development Law of
1970 (Ministry of Land, Infrastructure, Transport and Tourism [MLIT], 2011). This paved
the way for vertical separation of the delivery model, which is that JRCC was responsible
for construction of lines, while JNR became responsible for service operation and

infrastructure maintenance only (E&Y, 2009).

JNR was subsequently privatized in 1987 and divided into seven large, regional, privately-
owned companies consisting of one freight railway company and six passenger railway
companies (JRs) responsible for the operations and management of the service (House of
Representatives, 2007; Matsumoto, 2007). HSR infrastructure was originally placed in a
separate holding company, while the operating JR companies were charged track fees (or
access fees) on the basis of ability to pay. The delivery structure allowed cross subsidisation
between profitable and unprofitable routes. Pre-existing HSR infrastructure was later sold to
the operating companies (JRs) (SDG, 2004, Nash, 2008). The JRs therefore do not pay
access charges on these assets (Thompson & Tanaka, 2011). Today, the three main island
JRs (East, Central and West) are private corporations listed on the Tokyo Stock exchange
(Thompson & Tanaka, 2011).%’

3% E&Y (2009) suggested that there was some early evolution of the business model after the introduction of
the first line in 1964, which introduced vertical separation between infrastructure management and operations.
They suggest that the JRCC was responsible for constructing HSR lines, while JNR was responsible for service
operation and infrastructure maintenance at some point between 1967 and 1987, when privatization took place.

37 While Thompson and Tanaka (2011) indicated that government holds no further ownership interest, SDG
(2004) suggested that some of the shares were owned by government through the Japan Railway Construction
Corporation (JRCC).
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All subsequent Shinkansen railways follow a vertically separated delivery model and were
constructed and owned by a public entity, Japan Railway Construction, Transport and
Technology Agency (JRTT), 3 while the JRs operate them. However, the principle of basing
track charges on ability to pay rather than historic construction cost was maintained for
infrastructure (SDG, 2004; Nash, 2008). JRTT leases the infrastructure to the JRs on a thirty-
year basis and they are fully responsible for all operational and maintenance costs of those

lines.

In sum, the Japanese delivery model for HSR has developed from an integrated model fully
owned by government (JNR) in the 1960s and 1970s, followed by a vertically separated
public delivery model (JRCC and JNR). HSR was privatized in 1987 and resulted in private
ownership of brownfield infrastructure and operations (JRs). Japan subsequently settled on
a model where the development and ownership of newly constructed HSR infrastructure is
retained in public ownership (JRTT). E&Y (2009) concluded that the Japanese government’s
current procurement policy recognizes the benefits of retaining public ownership of future

HSR assets and levying track charges (access charges) on HSR operators

4.3.2 Financing

Over time, the Japanese HSR system has undergone a three-stage transition from full public
finance for original lines, which were later privatized, and public financing of subsequent
line development. Nevertheless, all newly constructed Shinkansen lines were fully

government financed. The financing phases are discussed below.

a. Old line: Loans and budget allocations

The original Shinkansen lines were mainly financed through the use of government loans.
The construction of Tokaido Shinkansen was financed by a combination of interest-bearing
loans from the Japanese Government and the World Bank (MLIT, 2011), as well as railway
bonds (Matsumoto, 2007). The World Bank loan accounted for 8.6 per cent of the total
construction cost of USD 3.7 billion (MLIT, 2011). Given the success in attracting
patronage, funding to repay the initial loans came from fare revenue, with all of the initial
investment costs recovered by 1971 (Peterman et al., 2009; Ellis et al., 2013). Since then,

revenues from the Tokaido Shinkansen have been an important source of subsidies for other

38 JRTT incorporated all responsibilities of JRCC in 2003. JRCC was created in 1970 as a public funding and
procurement entity for HSR, and was dissolved in 2003. Some post 2003 sources, however, still indicated
JRCC as the infrastructure owner, including CHSRA (2011).
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local lines (Matsumoto, 2007). The Sanyo Shinkansen followed a similar financing model.
A construction scheme that enabled the provision of some government financial support was
established for the Tohoku and Joetsu Shinkansen lines following the creation of the JRCC
(MLIT, 2011). Construction of the Tohoku and Joetsu Shinkansen were financed by interest-
bearing loans, as well as some government contributions (grants). For the Joetsu Shinkansen,
for example, 87 per cent of the establishment costs came from interest-bearing loans and 13

per cent from a government budget allocation (MLIT, 2011).

The high-levels of public debt resulting from the development and operation of the original
HSR lines, then totalling 1,835 kilometres, resulted in government privatizing the rail line
in 1987 (Ellis et al., 2013). Lines were first leased, and in 1991 (since operation of the
network remained profitable after privatization) the JRs decided to purchase the HSR
infrastructure for JPY 9.2 trillion, approximately JPY 700 billion more than the appraised
value at privatization (E&Y, 2009; Texas A&M Transportation Institute, 2012). The
difference was set aside as part of a Railway Reinforcement Fund, which was created for
constructing new Shinkansen lines, as well as increasing the speed of conventional lines, and

reinforcing the general commuter transport capacity (Okada, 2009).

b. New lines: Public financing with private funding

All subsequent Shinkansen lines were constructed in the form of public works projects with
shared government contributions from the national government (amounting to two thirds)
and relevant local authorities (the rest of constriction cost) (MLIT, 2011). These lines were
funded via commercial leasing agreements with JR, which was also the operator and which
financed the rolling stock. Commercial leasing agreements formed a key component in the
delivery of the later Shinkansen lines, whereby government was prepared to finance HSR
infrastructure in the knowledge and expectation that funding would come from leasing the
infrastructure to the JRs. Figure 11 below demonstrates the link between organizational
structure and financing (MLIT, 2011).
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Figure 11: Financing model for developments post 1997
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Source: MLIT 2011, p.11.

In addition to user fees, the JRs are also able to extract non-transport concessions from
commercial leases at stations, concourse areas and on platforms. For instance, of the eighteen
stations on the Tohoku Shinkansen between Tokyo with Morioka, seven have large-scale
department stores and related businesses, including large-scale urban hotels with large
conference facilities (Okada, 2009). Examples of commercial development include the JR
Central Towers, a high-rise city above the Nagoya station, with significant revenues accruing
(around AUD 4.3 billion per annum) from merchandise, real estate, hotels and travel

agencies, and further commercial development is expected to open in 2017 (Minesaki, 2011).

4.4 Financing the French HSR

The French were the first to follow Japan in developing a HSR system, and opened their
Paris to Lyons line in 1981 (Peterman et al., 2009). This section provides an overview of
how the French HSR system was financed, followed by a summary of how the overall
European HSR systems were financed. Financing of the French HSR system is discussed in
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more detail since it is one of the oldest and largest HSR systems, with a financing model that

has changed over time and encompasses a wide spectrum of financing instruments.

The French HSR network, or Train a Grande Vitesse (TGV), consists of a large number of
high-speed lines, or Ligne & Grande Vitesse (LGVSs), within the country and connecting with
other European countries. France boasts a large network of around 2,000 kilometres of lines,
the second longest in Europe after Spain (about 2,700 kilometres) and plans to double the
network by 2020 (Ryder, 2012). The financing of the French LGVs is characterized by three
distinct phases, as depicted in Figure 12:

Figure 12: Evolution of French HSR financing
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Source: Based on Henn et al. 2014, p.4.

4.4.1 Phase 1: Public Debt

In addition to the need for relieving passenger rail congestion, it has been argued that national
pride played an important role in the French government’s decision to build and provide the
financing for Europe’s first HSR line from Paris to Lyon (House of Representatives, 2007).
The initial French HSR lines were financed mainly by the state-owned national railway

company, SNCF (Société Nationale des Chemins de fer Francais), by way of state
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guaranteed commercial loans (Vickerman, 1997; E&Y, 2009, Ellis et al., 2014).3° The
French constructed the more profitable lines first. The initial line from Paris to Lyon (which
forms part of the LGV South-East) was financed entirely by public debt. The project was
estimated to provide a financial rate of return*®® of approximately twelve per cent, and
exceeded the minimum eight per cent required of SNCF*! (Labatoire Techniques, Territoires
et Sociétés [LATTS], 2008). However, rates of return estimated at between fifteen and thirty
per cent per year in socio-economic terms were subsequently achieved given the strong
traffic and revenue generation ability of the line. Strong returns allowed for the full
amortization of the line in the early 1990s, after only about a decade in service. This
achievement encouraged the French government to provide a thirty per cent grant* to
finance the LGV Atlantic, with the remainder being debt-financed (Vickerman 1997;
Alstom, 2011). This was followed by the financing of the LGV Mediterranean (or LGV
Med), which was the last French HSR project that was completely delivered and financed
by the SNCF. Financing instruments for the LGV Med included SNCF debt, a state grant of
about ten per cent (to guarantee the minimum required rate of return of eight per cent), as
well as EU and local authority grants (Leheis, 2009). The breakdown of LGV Med financing
is shown in Table 17.

Table 17: Financing the LGV Med

Entities EUR million (2003 prices) Percentage
Local authorities 48 1.1%
EU 20 0.5%
National government 416 9.4%

39 1t remains unclear from sources consulted where the loans were sourced from. E&Y (2009) indicated that
loans were sourced on a commercial basis, guaranteed by the State. Therefore, capital may have been raised
from commercial banks or a loan from a European Development Bank, such as the EIB.

40 Sources simply used the term ‘rate of return’, which is assumed to refer to the project’s Internal Rate of
Return (IRR), for example Financial Internal Rate of Return (FIRR) or Economic Internal Rate of Return
(EIRR). These concept are expanded on in Chapter 5, Section 5.2.

41 France’s national railway company, which is owned by the national government.

42 The French sources often use the term ‘subsidy’ to describe government grants. This research, however,
adopts the term ‘grants’ for financing contributions, while subsidies applies to any subsequent government
contributions to funding (servicing capital).
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Entities EUR million (2003 prices) Percentage
SNCF 3,919 89%

Total 4,403 100%
Source: LATTS 2008, p.104.

Figure 13 shows the source of finance for the four major French lines developed before 1997.
Figure 13: Financing French HSR projects until 1997
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4.4.2 Phase 2: Debt and Government Grants

After the creation of the EU, delivery of the French rail system was vertically separated, with
SNCEF acting as the operator, while the newly-established Réseau Ferré de France (RFF),
became the infrastructure manager. Both bodies are completely government-owned. RFF
owned, managed and maintained the lines and contracted SNCF to operate services. The
accumulated debt from the existing HSR lines, amounting to around EUR 20 billion, was
accordingly transferred to RFF from 1997 (Campos & de Rus, 2009). Two new HSR lines
were subsequently built by RFF: the LGV East (Phase 1) in 2007, and the LGV Rhin-Rhéne
(Phase 1) in 2011 (Alstom, 2011). At this stage, it appears that partisan political pressure
played a role in the decision for government to build and finance routes where net financial

benefit was low or negative. However, given that the rail reforms mandated a balanced
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budget of the Infrastructure Manager, RFF’s capacity for debt financing was restricted and
necessitated public grants for any lines not expected to deliver the minimum rate of return
required (Leheis, 2009). As a consequence, lines constructed during this phase were financed
as follows (RFF, 2010):

e RFF was the sole project undertaker and bore all risk (construction, maintenance,
traffic).

e RFF debt-financed a portion of investment cost from European Investment Bank
(EIB) loans. *

e Financing was augmented by grants from the French state, local authorities
(including regional council, departments, and cities), other neighbouring states (such

as Luxembourg for LGV East), as well as EU contributions.

The LGV East project appraisal, for example, estimated financial returns below the level
required by the state, prompting additional public grant financing, while the RFF financed
only approximately one quarter of the total investment cost (Leheis, 2009). The total
investment of EUR 3.1 billion involved 22 financing partners, including the French State,
local and regional authorities, the EU and RFF, as depicted in Figure 14 (E&Y, 2009).%4

4 The EIB is highly active in financing of European HSR projects and may entail guarantees on a portion of
the debt until projects operations stabilizes (E&Y, 2009).

4 E&Y (2009) provided slightly different proportions for financing as follows for the LGV East. Total cost of
completion was EUR 3.1 billion, made up as follows: RFF 22 per cent; French state 39 per cent; EU 10 per
cent; Luxembourg 4 per cent; Regional authorities 24 per cent and SNCF 2 per cent .
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Figure 14: Financing composition for LGV East

= RFF = State EU Local & Regional Authorities
Source: Leheis 2009, p.1029.

Similarly, the project appraisal for the LGV Rhin-Rhone indicated a low rate of return.*
However, since lines provided important links with some of the most dynamic regional
authorities of the rest of Europe (Vickerman, 1997), the French state and regional authorities
involved agreed to invest in the project and the state provided loan guarantees (Leheis,
2009). The total project cost of around EUR 2.5 billion was financed by way of 26 per cent
RFF borrowing (EIB loans), with the remainder made up from grants by a range of
stakeholders as follows: the French State (31 per cent), French regional authorities (29 per
cent), SNCF (4 per cent) and the EU (8 per cent); Switzerland (3 per cent) (E&Y, 2009).46
The LGV East Phase 2 (Nancy to Strasbourg), which is due for completion in 2016 at a total

cost of EUR 2 billion (in June 2008 prices), was likewise financed as follows: RFF debt of

4 The total cost of the LGV Rhin-Rhéne was around EUR 2,312 million, made up as follows: Alsace region:
EUR 206 million (8.91 per cent; Burgundy region: EUR 131 million (5.67 per cent); Other regions: EUR 316
million (13.67 per cent); State (AFITF) EUR 751 million (32.48); RFF: EUR 642 million (27.77 per cent);
Switzerland: EUR 6 million (2.85 per cent); Europe: EUR 200 (8.65 per cent) (Ministére des Transports de
I’Equipment du Tourisme et de la Mer [MTETM], 2006)

46 MTETM (2006) provided slightly different numbers as follows: Total cost of around EUR 2,312 million,
made up as follows: Alsace region: EUR 206 million (8.91 per cent; Burgundy region: EUR 131 million (5.67
per cent); Other regions: EUR 316 million (13.67 per cent); State (AFITF) EUR 751 million (32.48); RFF:
EUR 642 million (27.77 per cent); Switzerland: EUR 69 million (2.85 per cent); Europe: EUR 200 million
(8.65 per cent).
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26 per cent; national government grants of 34 per cent; grants by regional and local
authorities of 34 per cent; while the EU contributed 6 per cent (Railway Gazette, 2009a).

4.4.3 Phase 3: Public-Private Partnerships

By the early 2000s, France’s public debt had reached levels that exceeded the Maastricht
limits, but it maintained a firm commitment to continue expanding its HSR network (Crozet
& Chassagne, 2013). The large amounts of debt that RFF had inherited also led to a
downgrade of its credit rating.*” The imposition of public debt limits made it much harder to
secure public debt financing for further French HSR lines. This prompted a shift in the
financing model to involve private financing partners. However, for a range of reasons,
including the added financial market pressures following the global financial crisis of
2008/2009, the French government was required to maintain significant support of rail
services including its HSR routes. Two PPP financing models were developed and trialled

subsequently; concession agreements and partnerships.

Concession agreements involve the private concessionaire assuming responsibility for
system availability and maintaining infrastructure quality. Concessionaires take on all
design, construction and operation risks, such as traffic risk (Ellwanger & Wilckens, 1994;
California High-Speed Rail Authority [CHSRA], 2011). As a reward, the private
consortiums are allowed to charge tolls on every passenger and freight train that crosses the

tracks at rates established in the concession agreement (Dutzik et al., 2011).

Partnership agreements are similar to concession agreements, except that government takes
on traffic risk. This is because these projects are regarded as having large public benefits and
government wants to ensure they are being built. Private partners are required to design,
build, and maintain the rail lines (E&Y, 2009). Once the infrastructure is operational, public
payments are made to the private partner based on an availability scheme, which implies that
government assumes demand risk (Alstom, 2011; Railway Gazette, 2011e). Table 18
summarizes how project risks are allocated in the two PPP models, in contrast with the full

public financing of previous financing phases:

47Moody’s (2012) recently downgraded RFF’s rating from Aaa to Aal, citing excessive debt.
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Table 18: French TGV financing models
Risk Full public financing
Financing RFF

Design/Construction RFF

Operation and SNCF, RFF
Maintenance

Availability RFF
Traffic RFF

Examples LGV East, Rhin-

PPP (Concession)
Private and Public
Private

Private

Private
Private

LGV SEA

PPP (Partnership)
Private and Public
Private

Private

Private
RFF

LGV BPL

Rhéne

Source: RFF 2010, p.20.

The financing of these PPP projects are discussed below:

a.  Concession PPPs

LGV South Europe Atlantic (SEA). This 300-kilometre double-track high-speed
passenger rail extension to the LGV Atlantic connects Tours and Bordeaux, and includes
many connections to the existing network (E&Y, 2009). In 2011, the Ligne a Grande Vitesse
Sud Europe Atlantique (LISEA) consortium was awarded a fifty-year concession. The total
financing package amounted to EUR 7.8 billion, of which capital expenditure amounted to
EUR 6.2 billion making it the French railway sector’s largest PPP deal to date. Financing
was made up of a mix of debt and contributions (grants).*® Around half of the financing
requirements were met by the RFF, national and local governments, while the remainder was
financed by LISEA (RFF, 2010; CHSRA, 2011). Of the half contributed by public entities,
RFF’s share of construction cost amounted to fourteen per cent (Freemark, 2011). While the
detailed breakdown of financing instruments employed were not uncovered in the literature
review, Railway Gazette (2011c) indicated that it included EIB loans amounting to EUR 1.2
billion, made up of a mix of government-guaranteed and non-guaranteed loans to the
consortium and the French state, plus contributions from the Trans-European Transport

Network (TEN-T) programme.

48 Sources use the term ‘contributions’, which is assumed to refer to grants, as defined in Chapter 6.
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Perpignan-Figueres Franco-Spanish cross border link. This 44.5-kilometre cross-border
HSR link with Spain was commissioned by the national railways of France and Spain, and
was also financed by way of a fifty-year concession PPP. The concession agreement took
almost five years to finalize. The concession period also had to be extended by three years
following project delays outside the control of the concessionaire, which meant that
government had to provide financial funding to ensure the financial stability of the
concession group (Dutzik et al., 2011). In total, the project required government financing
amounting to 57 per cent of project costs (Dutzik et al., 2011), while the EU contributed 25
per cent from the TEN-T budget (based on cross-border mobility benefits) (Railway Gazette,
2011Db). Publicly available sources consulted did not clarify how the remainder of financing
was sourced, but, based on the model employed, it can be assumed that the concessionaire
raised the balance of financing (which amounts to equity financing, as defined in Chapter
6).

b.  Partnerships

LGV Bretagne Pays de la Loire (BPL). Once completed (planned for 2016), this 132-
kilometre HSR line will connect Le Mans with Rennes. A private consortium, Eiffage Rail
Express (ERE), was appointed under a 25-year PPP partnership contract (Railway Gazette,
2012¢). The project was financed by way of a partnership model. A partnership model was
selected because the project has a number of important public benefits including improved
access to major European centres and a significant economic boost to western France, as
well as releasing capacity on existing lines for both regional passenger services and freight
transport (E&Y, 2009). The project also involved the creation of 10,000 regional jobs during
the construction phase, and is seen to contribute to France’s environmental policy (Railway
Gazette, 2011c).

Financing of the estimated EUR 3.3 billion project cost included government grants and EIB

loans and was made up as indicated in Figure 15:
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Figure 15: Financing composition for LGV BPL
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LGV Contournement Nimes-Montpellier bypass line (CNM). This 70-kilometre mixed-
traffic high-speed line, which is expected to open towards the end of 2017, is mainly justified
on the basis of its expected increase in capacity for freight traffic in semi-urban areas.
Oc’Via®, a consortium consisting of a range of private construction and infrastructure
companies and financing partners, was awarded a 25-year partnership contract in 2012
(Alstom, 2011). A unique feature of the project is that the RFF took direct responsibility for
constructing stations for the first time (Railway Gazette 2011b; 2012a).%° Total project costs
were estimated at EUR 2.3 billion, financed as follows: Oc’Via to contribute EUR 1.5 billion
during the construction phase, including loans from eleven commercial banks, while the EU
and national, as well as regional and local public sector entities would finance the remaining
EUR 0.8 billion (Railway Gazette, 2012d). Once the track becomes operational,®® it is
planned that eighty per cent of the debts would be refinanced at lower interest payments,
given the guaranteed revenue stream from government (Railway Gazette, 2012d).

49 The name Oc’Via was derived from the words Languedoc, which refers to the culture of the relevant French
region, and via, which means ‘way’ in Latin.

% Two new stations at Nimes and Montpellier.

51 Expected in 2017 (Railway Gazette, 2012d).
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45 HSR in the rest of Continental Europe and the UK
After the French, further HSR developments followed in Europe and resulted in an expansive
network. At the end of September 2014, Europe had over 7,000 kilometres of HSR lines

were in operation, with another about 2,900 kilometres under construction (UIC, 2014).

45.1 Delivery
After the creation of the European Union (EU) in the 1990s, a number of reforms were
implemented to liberalize the rail industry. These included the following:

o Vertical separation between infrastructure management and train operations.

e Infrastructure managers often being required to provide access to multiple operators®
and to maintain a balanced budget.

e Infrastructure managers being allowed to make a return on their investment from access
charges.

e Principles for infrastructure charging schemes, such as a requirement to recover only
costs that are directly-related to the operation of the train service such as congestion and
environmental charges, as well as the ability to apply yield management practices.>

4.5.2 Financing
The two main types of financing which is evident in the European HSR system are discussed

below.

a. Full public financing

This model entails government raising the capital required to construct the HSR system.
There are two main categories of public financing alternatives used for HSR: accumulated
public funds (or reserves as will be discussed in Chapter 6), or government borrowing
(Dutzik et al., 2011). Projects are either financed directly by government (which is the case
for around forty per cent of rail infrastructure in the EU), or by way of a mix of direct
government and national railway company financing (as in France and Italy) (Roll &
Verbeke, 1998). While public financing for the European HSR was originally mainly
supplied on a national level, EU financing has started to play an increasingly important role
since the creation of the EU (Roll & Verbeke, 1998). EU financial support is provided

particularly for projects that connect countries and is administered via the TEN-T

52 Different structures emerged across Europe. In some instances, the holding company remained a single
entity, with only financial separation between the operators and the infrastructure manager (such as Germany,
with DB Bahn, DB Regio and DB Netz). Other examples of financial and structural separation include Spain’s
ADIF and RENFE; and France’s RFF and SNCF (Teixeira & Pita, 2012).

53 Charging different prices for different services during different times.

97



programme, the Structural and Cohesion funds, or as EIB loans. Select examples of these

financing models are discussed below:

Belgium: HSR infrastructure and operations are fully government-owned and financed by
government plus EU contributions (Thompson & Tanaka, 2011; AECOM, 2013).

Germany: The German Intercity Express (ICE) HSR infrastructure is owned by Deutsche
Bahn (DB) Holdings,>* the state-owned national railway company. Line construction has
financed through a combination of mostly federal financing, augmented by state and local
finance. Public financing sources included national public works budget allocations, as well
as accumulated on-system revenues, in addition to financing provided by the EU (Ellis et
al., 2013). Its corporate structure also allows DB Holdings to borrow from commercial
markets. For example, the Nurnberg-Ingolstadt HSR section, built in 2006 at a capital cost
of EUR 3.6 billion, was financed as follows (CHSRA, 2011):

e Federal Government: EUR 2.1 billion
e DB: EUR 1.2 billion

e Regional Government and European Union: EUR 0.2 billion each

Spain: The Spanish HSR system, Alta Velocidad Espafiola (AVE) opened in 1992.
Administrador de Infraestructuras Ferroviarias (ADIF) is the Infrastructure Owner and
Operator. Red Nacional de Ferrocarriles Espafioles (RENFE) is the train operator. Both
entities are state-owned and managed by the Ministry of Public Works and Transport
(CHSRA, 2011; AECOM, 2013). The Spanish HSR network development has largely been
government and EU financed. EU contributions to financing the Spanish HSR have been
substantial. An example is the Antequera-Granada section in Spain, whose total financing
package included a 44 per cent EU contribution (Campos, 2009). EU contributions generally
include TEN-T funds, Cohesion funds and European Development Funds, as well as loans
from the EIB (Thompson & Tanaka, 2011, Texas A&M Transportation Institute, 2012).
Spain invests heavily in HSR and views HSR as mostly a government responsibility (Ellis
et al., 2014). The country’s Strategic Plan for Infrastructure and Transport stipulates that
around 45 per cent of the nation’s total transportation budget be spent on expanding their
HSR network (Ellis et al., 2014).

% DB Holdings is a private joint stock company owned by government. DB Netz AG is the infrastructure
operator; while DB Fernverkehr is the train operator (CHSRA, 2011).
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Italy: Italy’s HSR, known as Treno Alta Velocita (TAV), was originally sixty per cent
privately owned. In 1998 TAV became fully publicly owned, owing to lack of interest in
investing in HSR by private owners. The infrastructure is state owned by the Italian
Railway®® through its infrastructure subsidiary (RF1), as well as through a special purpose
entity (TAV), which is responsible for planning and constructing HSR lines. TAV has a
fifty-year concession to design, finance and build HSR lines (Thompson & Tanaka, 2011).
Upon completion, HSR lines are owned by RFI. While train operations are also still mainly
state-owned, a new private entrant Nuovo Transporto Viaggiatori (NTV) began operating
some train services on the state-owned HSR lines in 2012 (Texas A&M Transportation
Institute, 2012).%¢ The financing sources for the TAV HSR development are largely
government grants; government guaranteed loans, as well as EU grants (TEN-T), and EIB
loans (Thompson & Tanaka, 2011; Texas A&M Transportation Institute, 2012).

b. PPP financing
Three financing models that involve the private sector have been employed in financing HSR
projects in Europe. Table 19 summarizes the HSR PPP financing models employed in

Europe. These models, together with select examples, are discussed below.

%5 FS and its subsidiaries are wholly government owned corporations (Thompson & Tanaka, 2011).
% Note that this refers to operations of trains only, not construction of an additional HSR line. Vertical
separation exists between infrastructure provision and operation of services.
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Table 19: PPP schemes in Europe

Type Financing Scope HSR Examples
e 37 g
= S Q =
= 89 3
o o %)
= 2l o
w (@]
Q
PPP for Included  Included = Excluded ¢ France (various)
infrastructure e Spain (Olmedo-Ourense and
only Madrid-Badajoz)
e UK-France (Channel Tunnel Rail
Link)

e UK (High-Speed 1)

PPP for Excluded Included = Excluded ¢ Netherlands-Belgium (High-
superstructure Speed Line South)

only

Broad based Included ~ Included  Included © Russia (Moscow-St. Petersburg)
PPP

Source: Alstom 2011, p.20.

i. PPP for infrastructure only
PPP for infrastructure refers to the private sector being responsible for raising capital for the
construction and maintenance of HSR civil works and electro-mechanical aspects. Rolling
stock is excluded from the PPP contract. The following three PPPs are examples of this type

of agreement.

UK-France (Channel Tunnel Rail Link): The Channel Tunnel started operating in 1994,
and was financed via a Build Own Operate Transfer (BOOT) PPP contract, which was
awarded to a consortium of civil contractors and financiers, called Eurotunnel. The contract
included a 99-year concession to operate the line (Thompson & Tanaka, 2011). Eurotunnel
raised all the finance to develop the line, which included a combination of private sector
shareholder equity and debt. Private finance for this project was of unprecedented scale. The
financing approach consisted of private sector equity which was raised in a public share offer
as well as a syndicated bank loan and letter of credit (Wilson & Spick, 1994). The costs at
completion was GBP 4,650 million (in 1985 prices), which amounted to an 80 per cent cost
overrun owing to a combination of factors, including expanding safety, security, and
environmental demands by regulators (Flyvbjerg et al., 2003). While no public sector
financing was used, the concession agreement with the British and French railways may be
regarded as an indirect state subsidy (SDG, 2004).
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UK: High-Speed 1 stretches for about 100 kilometres between London and the Channel
Tunnel, and was developed at a total cost of GBP 5.8 billion by private consortium London
and Continental Railways (LCR). LCR raised the capital for infrastructure by issuing
government-backed bonds (Railway Gazette, 2010c). Today the thirty-year concession to
operate and maintain the infrastructure resides with a consortium of Canadian pension funds,
while the state owns the infrastructure and the freehold to the land (AECOM, 2013). All
infrastructure management rights will revert to government at the end of the concession
period (AECOM, 2013).

Spain:®" The 344-kilometre, EUR 6 billion Olmedo-Ourense and the 450-kilometre, EUR 4
billion Madrid-Badajoz HSR routes were similarly financed by an infrastructure type PPP
(Alstom, 2011). Financing during the construction phase consisted of a forty per cent equity
investment by the state-owned infrastructure manager, Administrador de Infraestructuras
Ferroviarias (ADIF) and the balance consisted of external equity financing which was raised
by a number of private parties®® (Railway Gazette 2011a; 2011d; 2012c).

ii. PPP for superstructure only
Netherlands-Belgium: The 100-kilometre, EUR 7.2 billion (Hogesnelheidslijn Zuid [HSL-
Zuid]) between the Netherlands and Belgium is the Netherlands’ biggest PPP project to date
(Prorail, 2008; Van de Velde & ten Heuvelhof, 2008; Crozet, 2012). HSL-Zuid includes a
PPP for superstructure only, whereby the private sector party is only responsible for raising
capital (or external equity) for the construction and maintenance of electro-mechanical
components. Rolling stock is excluded from the PPP contract. While civil works were built
the traditional way, with several engineering contracts commissioned directly by the state,
construction and maintenance of superstructure is delivered by way of a long-term capacity
concession for all electromechanical aspects, such as track, signalling and electricity (Van
de Velde & ten Heuvelhof, 2008; Crozet, 2012). Infraspeed® is the private sector consortium

and the concession holding company. The project’s transport concession was also financed

5 HSR was regarded as a way to enable rail to compete with other modes, as well as encouraging regional
economic development. The first line, Madrid-Seville, was built to serve the International Exhibition in Seville
in 1992. Subsequent construction of a whole network of lines was encouraged by Keynesian policies so as to
relieve large-scale unemployment by a major public works programme (Nash, 2008).

%8 Sources consulted did not clarify who contributed equity capital, but it is assumed that it was raised by the
private parties to the SPV.

%9 Consortium composed of construction companies and institutional investors (Fluor Infrastructure, Siemens
Netherlands, Koninklijke BAM Groep, Innisfree and HSBC Infrastructure) (Prorail, 2008; Van de Velde & ten
Heuvelhof, 2008).
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by way of external equity raised by the High-Speed Alliance (HSA) (E&Y, 2009). The
project is split up into a multitude of individual contracts as shown in Table 20, and has
experienced various delays and cost overruns®® (Van de Velde & ten Heuvelhof, 2008;
Dutzik et al., 2011).

Table 20: PPP parties for HSL-Zuid

Party PPP Role

Ministry of Transport and Commissioning body.
Public Works

Project Organization Overall project manager.

Rijkswaterstaat HSL-Zuid

ProRail (Dutch government Manages contract between Infraspeed and government,
rail infrastructure manager) responsible for capacity, reliability and safety.

Various contractors (consortia) =~ Civil works: Design and construction of substructure (concrete
foundations).

Infraspeed Superstructure concessionaire: Design, construction, financing,
operate and maintain superstructure for a period of 25 years.®
Paid by the state for the realized availability of track.> The
track concessionaire has no commercial responsibility for the
usage of the track capacity.

HSA (High-Speed Alliance)®®  Transport concessionaire: 15-year concession for provision
and operation of a minimum required number of train services
on a commercial basis (i.e., no subsidy). Concessionaire owns
trains and has to pay state an infrastructure usage charge for
right to use the track. This charge was maximized in a
competitive tendering process.

Source: Prorail 2008, pp.1-2.

% A range of problems (illegal collusion among bidders for the construction contracts, poor coordination among
the various contracts, and unexpected delays) led to massive cost overruns in the construction of the line, most
of which became the responsibility of government (Van de Velde & ten Heuvelhof, 2008; Dutzik et al., 2011).
®1 Including rails, overhead wire system, power supply and safety and communication system) (Prorail, 2008,
Van de Velde & ten Heuvelhof, 2008).

62 Infraspeed receives revenue from the Dutch State, which is determined on the basis of agreed levels of daily
availability performance, and independent of the level of traffic. These payments cover the financing, operating
and maintenance cost, taxes and the returns on shareholder investment.

83 Contract awarded in competition to consortium composed of NS (state-owned Dutch national railway, owns
ninety per cent) and ten per cent is owned by Air France-KLM (Van de Velde & ten Heuvelhof, 2008; Dutzik
et al., 2011).
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ii. Broad-based PPP

Russia: A broad-based PPP involves the private sector in financing of civil works,
infrastructure and superstructure. The 600-kilometre Moscow to St. Petersburg HSR line is
an example of a broad-based PPP, and is planned for completion between 2015 and 2018.
Russian state railways (RZD) has implemented a model that includes civil works, electro-
mechanical and rolling stock, and a thirty-year concession for maintenance and operation.
The private concessionaire has also been granted the right to determine the location and
number of any intermediate stations. Total development cost was estimated at USD 20
billion, of which RZD planned to finance half while the private partner was planned to
finance the remainder. Once completed, RZD will make availability payments to the
concessionaire, provided that minimum infrastructure performance criteria are met. RZD
will therefore bear operational and revenue risk. The Russian government has justified the
project on account of its projected significant external economic benefits, including Russia’s
hosting of the 2018 FIFA World Cup (Railway Gazette, 2010a; 2010b; 2011f, Texas A&M
Transportation Institute, 2012).

The Global Financial Crisis (GFC) of 2008/2009, as well as the ongoing European debt
crises, has led to the cancellation of a number of HSR PPPs, as will be discussed below:

Portugal: The 180-kilometre, EUR 1.6 billion Poceirdo-Caia line was supposed to be
Portugal’s first PPP HSR project (European PPP Expertise Centre, 2010). Concessionaires
were required to finance 49 per cent of construction costs, while the Portuguese government
would contribute 7 per cent and REFER, the infrastructure manager would invest 3 per cent.
EU funds were going to finance the remaining component, including EUR 197 million from
the TEN-T initiative (Railway Gazette 2009b; 2010c; 2012b). The contract for the first
section of the HSR line was awarded in 2010 to the ELOS consortium, but the project was
cancelled in 2011, owing to the country’s financial crisis and legal irregularities on the

project (McKenna, 2011).

Poland: The HSR line connecting Varsovie, Lodz, Kalisz-Ostrowska, Wroctaw and Poznan
was planned to total 450 kilometres, at a total cost of EUR 7 billion. The project was,

however, abandoned in 2011 as a result of insufficient EU funds (Railway Gazette, 2011g).

4.6 HSRin China
China was a latecomer in the HSR arena, and started construction of its HSR programme in
2005 with the building of the Beijing to Shanghai HSR line. By 2009/10, it was already the
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world’s largest HSR programme in terms of both system length and utilization, and more
than the rest of the world’s HSR programmes put together (Amos et al., 2010). By 2012, the
Chinese HSR system comprised 9,676 kilometres of HSR lines in operation with plans to
expand the network to 16,000 kilometres of dedicated HSR rail lines by 2020 (Fisher, 2012).

The main motivation for China’s HSR was to meet the demand on overcrowded conventional
freight and passenger lines, to improve transportation connections between regional
authorities, to promote the economies of less developed regional authorities, and to free up
freight rail capacity (BITRE, 2010). Another important component of the programme is the
Chinese government’s drive for deriving HSR technology transfer benefits, which has been
a further reason for keeping the Chinese HSR system in public hands. The Chinese
government has formulated a clear strategy of developing their HSR technical abilities
during construction of their HSR system (Ellis et al., 2013).54 The Chinese government has
required private HSR suppliers to participate in structured knowledge sharing programmes
in order to qualify for the bidding process (Ellis et al., 2013). Once China had acquired the
technical ability to develop components for HSR, it was able to use this competency for the
further development of its own expanding HSR network, and to export their capabilities.
This is evidenced by recent Chinese bids for supplying HSR components, and financing part
of the project, for the proposed Californian HSR project (Ashiabor & Wei, 2012; Ellis et al.,
2013).

By 2011, China also indicated a slowdown in the rate of investment in railway associated
with the GFC-related stimulus programme, thus recognizing the need to monitor

government’s resulting debt burden (Rabinovitch, 2011).

4.6.1 Delivery

The Chinese HSR system is fully state owned, with all risk residing with the public sector.
China Railways High-Speed (CRH) was established in 2007, tasked with the development
and operation of the HSR system (Rutzen & Walton, 2011). While planning and regulatory
risks are borne by the national Ministry of Railways (MOR), all other risks, including
financing risk are shared between the MOR and local governments (Thompson & Tanaka,
2011). Table 21 summarizes the delivery model.

6 The South Korean government has also identified benefits for the economy of focusing on developing HSR
technological abilities (Honan, 2011).
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Table 21: Chinese HSR delivery model

Structure MOR

Ownership The existing railway is mostly centrally owned (there are also
lines owned by local governments). Some of the new HSR lines
will be jointly owned by national and local governments.

Access charges None. There are charges for electrification. Access is limited to
MOR services.

Risk Allocation

Risk Type Allocation
Planning MOR
Political/Regulatory Tariffs are completely regulated by national government.

Right of Way Acquisition MOR
Infrastructure Construction =~ MOR
Infrastructure Maintenance = MOR
Rolling Stock Acquisition  MOR
Rolling Stock Maintenance MOR
Demand and Revenue MOR
Financing MOR

Source: Thompson and Tanaka 2011, p.50.

4.6.2 Financing
Exact details of financing of China’s HSR programme is limited. The sources reviewed

indicate that, to date, the system is fully government financed.®

In 2011, the plan was to finance the system from a combination of local and national grants,
domestic loans and potentially, international loans including World Bank loans (Thompson
& Tanaka, 2011). Freeman and Kroeber (2010) and Ellis et al. (2013) explained that China’s
HSR system is mainly financed by government debt, sourced mainly through state-owned
banks. Examples include the Beijing-Shanghai high-speed railway, which was mostly

8 However, a few sources indicate a degree of private participation, while the nature of this participation is
unclear. For example, Chen and Zhang (2009) and Ellis et al. (2013) suggested active participation by the local
and international private sector, through private pension funds, insurance and investment companies, not only
in investing in government bonds, but also as stockholders, sharing risk and dividends for the Beijing-Shanghai
line.
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financed from government bank loans and bonds, as well as contributions from the seven
provinces involved. The Nanjing-Hangzhou HSR line was similarly jointly financed by the
former Ministry of Railways and the provinces of Jiangsu and Zhejiang (Railway Gazette,
2013). The Shanghai-Hangzhou HSR line was built by the State-controlled Zhejiang
Provincial Railway Investment Group, and financed by the Ministry of Railways, the
Shanghai and Zhejiang provincial governments and fifteen per cent by the government-

owned Baosteel Group (Railway Gazette, 2010d).

4.7 HSR in the United States

The United States is lagging behind most other developed nations when it comes to investing
in passenger rail, including HSR. In contrast with the other case studies, passenger rail was
privately financed for a period following the two world wars. In 1970, Amtrak, a publicly
funded railroad service corporation was created to take over the role from the private sector.
The United States has started working towards a HSR system since the establishment of the
Japanese Shinkansen in the 1960s. Most of this amounted to designation of corridors and the
establishment of structures and legislation required for public investment in HSR. The
United States’ HSR programme is targeted for five key mega-regional authorities®® around
the country, including a total of 33 States and the District of Columbia. The HSR programme
includes segments of only two ‘true’ HSR projects, the Northeast corridor and the California
corridor (Rutzen & Walton, 2011; FRA, 2013). The Department of Transport has stated its
intent to invest in the development of initial sections of the HSR network and plans to attract
private investors once sections are established and operating on a profitable basis (FRA,
2013). The US government has made several finance programmes available for the
development of HSR (Ellis et al., 2013), including USD 8 billion in federal funding via the
American Recovery and Reinvestment Act of 2009; USD 1.2 billion through annual federal
appropriations for FY2009 (FRA, 2013); and USD 9.4 billion in Federal Railroad
Administration grants for HSR innovation in 2011 (CFR, 2012). Amtrak was also able to
secure USD 950 million in federal finance from the HSR programme to upgrade critical
segments of the Northeast corridor (FRA, 2013). Amtrak has also indicated that it is planning
to involve private investors in its HSR development plan of the Northeast corridor (Dutzik
etal., 2011).

% Seattle-Portland, San Francisco-Los Angeles, Charlotte-Raleigh-DC, Midwest hub, and Northeast corridor.
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State finance has also been made available for California, including California’s Proposition
la Assembly Bill (or the Safe, Reliable High-Speed Passenger Train Bond Act), which
authorized California to issue general obligation bonds for the development of its HSR
system. The California Assembly Bill 32 also involves the implementation of a market based
cap-and-trade programme, which aims to raise funds for projects which would contribute to
reducing the state’s greenhouse gas emissions. The cap-and-trade programme is expected to
meet part of the local funds required for the HSR programme (Ellis et al., 2013). Financing
of the California corridor will also proceed in phases and will require a combination of
federal, state and other financing sources. As development costs increase, the need for
private sources of finance appears inevitable. Recent estimates put the total cost of phase
one of the Californian HSR project (from San Francisco to Los Angeles) at USD 68 billion.
Foreign involvement is also highly likely, given that the United States is arguably lacking in
both HSR technology and expertise, such as rolling stock, signalling and electrification,
which could make up about fifteen per cent of the total cost of HSR (Sheehan, 2011). In
early 2013, the Californian governor indicated that an investment is sought from China to
bridge the nearly USD 58 billion gap between government funding and total project cost
estimates (York, 2013).

4.8 HSR in Australia

A number of proposals for an Australian HSR system along the East Coast have emerged
since the 1980s. However none of the proposals has been accepted, given the need for
significant government subsidies or tax shields to private sector developers in order to make
the project economically feasible. The Australian Government commissioned studies
indicate that a complete project comprising about 1,750 kilometres of dedicated route
between Brisbane, Sydney, Canberra and Melbourne, would cost about AUD 114 billion (in
2012 dollars), and that the public sector would be required to finance the majority of capital
costs (AECOM, 2013). The preferred delivery model involves government ownership of the
infrastructure, with private sector operations under competitively tendered
concession arrangements (AECOM, 2013). The project appraisal shows that the project
could produce a positive financial return on investment, as well as positive net
economic benefits (AECOM, 2013).

The Australian Government has subsequently commissioned a study by the HSR Advisory

Group (2013), which was in favour of the implementation of the project. They also found
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that the project timeline (thirty years) and costs are conservative, with the potential for fifteen
to twenty per cent cost savings, as well as potential for shortening the construction time. The
Australian Government has since initiated the first steps towards protecting a corridor for a
potential future HSR network. However, the project has not been approved at the time of

writing this study and debate continues about the viability of this potential project.

4.9 Summary findings

A range of countries have invested, or are planning to invest in HSR and some continue to
expand their networks. This chapter presented a review of international case studies on the
financing of HSR. A number of financing themes emerged from the case studies reviewed
in this chapter. A great variety of financing instruments were employed in these case studies,
including grants, budget allocations, government loans, development bank loans, loans from
commercial banks, public and private bonds, accumulated revenues and external equity

finance. Table 22 provides a summary of financing approaches applied in the case studies.

Table 22: Summary of HSR case studies

HSR Comments Public Public External
System Sector Debt = Sector Equity
Grants

Japanese Old lines (before1987): Largely public Included Included N/A
Shinkansen = sector debt (loans), with some grants.

Financing of new lines (post 1987)

included funds from asset sales

(privatization of old lines).

French 1981 to 1996: Public debt; 1997 to Included Included Included
TGV 2006: Public debt plus grants by

regional authorities and EU. Since 2006:

PPP financing.

Other Full public sector financing (including Included Included Included
Continental ~government debt and grants, EU grants,
Europe and = EIB loans): Belgium, Germany, Spain;
the UK Italy. PPP financing: Spain; UK-France;
UK; Netherlands-Belgium; Russia.

China Primarily financed by government debt, = Included Included N/A
sourced mainly through state-owned
banks. Other financing sources include
local and national public sector grants,
international loans including World
Bank loan.
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project performance indicators for a BCA project appraisal, being its NPV (criterion for
acceptance is NPV>0), IRR (criterion for acceptance differs by project) and ratio of benefits
versus costs (an indicator of the profitability of the project with the value ‘1’ representing
the threshold for an acceptable project) (Martin, 1997; Diakoulaki & Karangelis, 2007;
Barfod et al., 2011; Suksri et al., 2012). Inflation is normally removed from BCA analysis
of projects, while performance indicators are normally expressed in (current) constant terms.
The reason is that inflation would seem likely to impact equally on project costs and benefits

(or nearly so).

BCA is the most commonly applied evaluation and appraisal mechanism for public
infrastructure projects, and is usually required for large-scale public infrastructure projects
(Abelson, 2008). In a substantial review of Australian project appraisal documents, manuals
and guidelines, Douglas and Brooker (2013) reported that a project appraisal process based
on BCA is favoured in Australia, and dates back over forty years. For example, NSW
Treasury requires a BCA process for all projects costing above AUD 10 million. Other
examples of the use of BCA include the United Kingdom, Europe, the United States, Canada,
Japan, and New Zealand (refer Sections 4.2.2 and 5.6).

There has been a trend towards expanding the appraisal from pure economic aspects to
broader socio-economic criteria. As a consequence, greater support for performing BCA
appraisals within a wider MCA-type decision making framework has been observed
(Douglas, 2013). Recent developments in the assessment methodologies and techniques
involved in economic appraisal of projects include Economic Impact Analyses which
consider second-order impacts, or wider economic benefits (WEBS) such as agglomeration
economies, the use of productivity tools, valuation of reliability enhancement benefits,
labour pooling, efficiency and the use of computable general equilibrium models (GHD,
2012). Other examples of the consideration of WEBSs in project appraisals include Joint
Transport Research Centre (2008); Abelson (2010), Chen and Hall (2012); Hof (2012);
Thomopoulos (2013); Hensher (2014); Hensher et al. (2014) and Beyazit (2015). At this
point in time, the metrics for both WEBs and productivity tools are regarded as overly
subjective and not appropriate to replace traditional BCA metrics. As discussed in Section
2.5.3, other criticisms levied against the use of general equilibrium models include possible
double-counting, inconsistency in calculations, lack of transparency and the relative
immaturity of models (Dixon, 2009; Tavasszy, et al., 2011; Hof, 2012). Most public policy
documents require BCA appraisals to exclude any second-order impacts such as WEB and
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for project selection. Some jurisdictions avoid this limitation by borrowing against reserves
in funds. This, however, violates the accountability rationale or principle for earmarking and

can create budgetary confusion (Vander Ploeg, 2006).

7.4.4 Stakeholder Support

The various financing instruments enjoy different levels of stakeholder support.
Governments in democratic nations are reluctant to pursue a choice that is not supported by
the greater portion of society, or apply measures that fall predominantly upon influential
stakeholders (ACG, 2003; Vander Ploeg, 2006). An example of how stakeholder support
varies by financing instrument is the use of reserve financing as opposed to debt. Reserve
financing is generally regarded as more fiscally prudent, since government spends only what
is currently affordable (Vander Ploeg, 2006; Chan et al., 2009). Debt does not always enjoy
stakeholder support. For example, if financial markets interpret increased public debt as a
sign of improper fiscal management, stakeholder support can be expected to decline,
carrying with it political and economic risk (ACG, 2003). An issue raised with public debt
in particular is the potential crowding out of private investment by increasing the costs of
financial capital. Yet counter arguments exist in the case of infrastructure, as opposed to
structural and ongoing government operating budget shortfalls (Abelson, 2008; McTaggart
et al., 2010). Indeed, McAuley (2002) points out that, regardless of whether infrastructure is
developed with borrowing by the public or the private sector, the same amount of capital is
required. Furthermore, the private sector often benefits from such government-financed

public infrastructure and without it, its investments may be less productive (Hyman, 1999).

While reserve financing may, in general, be politically more popular than debt instruments,
the merits of this kind of financing strategy depend on the nature of the public infrastructure.
If sufficient reserves are available to finance infrastructure, stakeholders would normally
prefer it to other instruments that require increasing taxation (Vander Ploeg, 2006). Reserve
financing has a role to play for financing highly technological infrastructure that runs the
risk of obsolescence, or smaller groups of assets that carry lower initial costs and possess
shorter life spans. However, limiting finance to accumulated funds might be regarded as an
unduly conservative approach in the context of supplying large public infrastructure with
high up-front costs and long life spans (Vander Ploeg, 2006). Financing by the private sector
(external equity) is often opposed by stakeholders. This is for a range of reasons, including

reluctance to pay the full price of delivery, fear that private firms will use their market power
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