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ALTERNATIVE FINANCIAL INSTRUMENTS AND RISK MANAGEMENT IN PUBLIC-PRIVATE PARTNERSHIPS

T. Syriopoulos, C. Panou, M. Lekakou

ABSTRACT

This paper expands on a growing body of empirical literature and presents a number of innovative, dynamic and flexible financial instruments that could be appropriate for PPP and PFI ventures. Embarking upon recent financial innovations and products that are widely employed in international capital markets, we attempt to assess the relative merits of selective financial tools in the specific context of PPPs and PFIs. We focus our discussion predominantly on two major financial asset classes, namely bonds and financial derivatives. In particular, we analyze municipal bonds and interest rate swaps. This is a useful exercise, since, on the one hand, the financial instruments under study can provide financing alternatives to support fund raising and attract investors in the underlying projects of interest. On the other hand, these same tools can contribute to financial risk dispersion and control, as financial risk is mitigated among potential project participants and investors. This would in turn have significant implications for the risk-return profile of the projects under development, efficient financial hedging and risk management of the venture.   

1.
INTRODUCTION

Public-Private Partnership ventures (PPPs) have raised increasing attention as a dynamic alternative to finance transportation infrastructure projects and to ensure the provision of public sector services. Private Finance Initiatives (PFIs) can be incorporated into a wider PPP program and become usually operational with the establishment of a special purpose vehicle (SPV). This scheme brings together a group of private and public partners and facilitates project construction, financing and management. The joint partnership of public and private agents is complex, applies to a wide spectrum of projects and services and is evaluated to have both benefits and drawbacks. It has been argued that we are still at an early stage of identifying which types of PPP are appropriate for which tasks and to manage PPPs for increasing public value. It remains essential to apply principles of good governance to the future development of PPPs - but it is also necessary to ensure that these principles are genuinely appropriate to the context in which these PPPs are working (Bovaird, 2004).

The prospects of PPP and PFI ventures in the transportation sector appear to be promising (Glaister, 1999). PPPs can make a considerable contribution towards efficient transport service delivery. This contribution will be maximized whenever there is a better understanding of what the underlying policies are seeking to achieve. Much of the action in transport PPPs will be with the local authorities in the immediate future. A crucial factor for the success of PPP and PFI schemes in transportation infrastructure projects is the employment of efficient financing instruments to fund raising and the related allocation of financial risk, inherent in the complexity of the subject. Private parties usually take on risks if they can be appropriately priced, managed and mitigated. Risk management may involve transferal of risk by a private party to a third party; for instance, by way of sub-contractor insurance. If the risk is one with a significant probability of interrupting or diminishing the payment stream that will service debt, the private party (debt financiers) will demand a significant premium to accept that risk. This, in turn, significantly increases the cost of financing the project. 

This paper expands on a growing body of empirical literature and presents a number of innovative, dynamic and flexible financial instruments that could be appropriate for PPP and PFI ventures. Embarking upon recent financial innovations and products that are widely employed in international capital markets, we attempt to assess the relative merits of selective financial tools in the specific context of PPP and PFI projects. We focus our discussion predominantly on two major financial asset classes, namely bonds and financial derivatives. In particular, we analyze municipal bonds and interest rate swaps. This is a useful exercise, since, on the one hand, the financial instruments under study can provide financing alternatives to support fund raising and attract investors in the underlying projects of interest. On the other hand, financial risks can severely impede the efficient progress of PPP initiatives. Consequently, financial tools that support efficient financial risk allocation, dispersion and control among potential project participants and investors should be implemented. To this end, financial derivative products are discussed, focusing in particular on interest rate swaps, as they offer an attractive alternative to PPP risk management. These issues have, in turn, significant implications for the risk-return profile of the project under development and for efficient risk hedging approaches.   

The structure of the paper is as follows. Section 2 briefly overviews key drivers in PPPs growth. Section 3 discusses innovative methods of PPP financing and explains the advantages of municipal bonds to PPP financing, based on the particular requirements of the project under consideration. Section 4 moves on to the related issue of financial risk allocation and management in PPPs and presents the interest rate swap derivatives. Finally, section 5 concludes. 

2.
KEY DRIVERS IN PPP GROWTH

During the 1990s, a gradual shift is established in the public sector of most European economies, predominantly in the UK, towards a ‘New Public Management’ regime (IPPR, 2001). The key objective has been the promotion of structural adjustments in the ailing public sector, both in central and peripheral (local) government level. These adjustments were predominantly induced by mounting public deficits. 
This shift had profound implications for the provision of public services, traditionally delivered by the public sector, including transportation infrastructure and services, and was marked by two distinctive characteristics. These were, on the one hand, ‘deconcentration’, that is transfer of public services provision from the central to the peripheral authorities, enhancing the respective role of local governments. On the other hand, ‘externalization’ was gradually apparent, meaning that the public sector was in support of the private sector to play a more active role and undertake a wide range of initiatives that were prior strictly under public sector authority. 

The establishment of Public-Private Partnerships (PPPs) and the promotion of Private Finance Initiatives (PFIs) have been promoted as alternative mechanisms of resource management and fund raising to public services provision (Fischbacher and Beaumont, 2003; Weihe, 2006). The key objective has focused on channeling surplus capital resources from the private to the public sector, in order to alleviate public sector financial constraints. These schemes bring together a group of private and public partners and facilitate project construction, financing and management. Although PPPs and PFIs have evolved from traditional contracts, they are quite different, since private finance is used. Furthermore, PPPs typically involve complex contractual arrangements and they assume varying governance and accountability arrangements. PPPs may have the potential to provide infrastructure at more reasonable prices compared to delivery through either fully public sector schemes or traditional contract arrangements. 

Although past experience on PPP schemes has been mixed (Hodge, 2004), recent empirical evidence indicates that the majority of PPPs has attained a significant surplus in the objectives they served, despite partial limitations, constraints and risks. In sum, PPPs and PFIs have supported growth and development of the domestic economy, entrepreneurship, investments and employment (Davis, 2005). According to EU figures, most PPPs are directed towards infrastructure projects, including transportation. In the UK, for instance, during 1997-99, PFI investment contracts surpassed GBP 8 bln. According to a recent UK survey, nearly half of the British local authorities take advantage of PPPs initiatives and a further percentage of 9% intends to follow soon (Hodge, 2004). Apart from the UK that has pioneered in PPI and PFI promotion, an increasing number of governments adopt the PPP approach to meet infrastructure requirements at national, regional and local level, including USA, Canada, Australia, New Zealand, Brazil, Netherlands and Italy, inter alia.

A crucial objective that PPP and PFI projects should target is an optimum equilibrium between attractiveness to society (public sector approach) and financial profitability (private sector approach). Two major scenarios can be distinguished:

(i)
the project is not sufficiently profitable for the private sector (negative 

financial evaluation) but it is attractive to society (positive socio-

economic evaluation); in this case, public sector initiatives are

necessary to motivate private sector participation, 

(ii)
the project is profitable as an autonomous private sector initiative and 

has a positive socio-economic impact; in this case, public sector

participation may be justified on management control or risk allocation

grounds.

A fundamental constraint in the realization of many PPP projects is the gap between socio-economic utility and private financial profitability. In case the (private) expected return on investment is assessed to be unattractive, a PPP or PFI venture could then be appropriate for the promotion of the project. A critical question remains as to who is responsible to finance the gap between social utility and financial profitability (Figure 1).
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3.
MARKETS AND INSRUMENTS TO PPP FINANCING

The economic viability and robust cashflow streams of a project may permit financing either by own funding (organic financing) or, more frequently, by debt (external financing). However, the assessment of potential risks associated with the financial aspects of the project, such as revenue risk, may demand the active public sector participation in order to efficiently allocating implied risks. 

This is particularly so in case the underlying services at stake are socially critical at a national or regional level and the State remains responsible to secure a minimum acceptable level. To this end, it is timely to mention that in Greece, for instance, a major debate currently focuses on the means the State should employ in order to secure supply of a minimum level of transportation services to the scattered island communities, particularly in the Aegean Archipelagos. To fulfill this objective, the State should devote significant infrastructure investments, which are socially desirable but not necessarily financially appealing to private investors. The set up of a convenient PPP venture, including, for instance, local municipal and port authorities, ferry owners and private investors, could potentially provide a viable solution to this complex issue (ITA, 2006).

Two major directions in risk allocation could be distinguished that would create an attractive environment to private initiative and participation. On the one hand, a ‘compensation mechanism’, combined with a variety of own and external financing instruments could support project cashflow maximization. On the other hand, certain precautions could be sorted out in advance between the parties involved and be included in the set out of the project contract.  

Major transport infrastructure projects require a large initial investment that has to be raised in order to cover the initial costs of the project. The initial outlay typically accounts for about 70% to 75% of the total cost of the project (Profit, 2001). In order to raise cash to finance investment activities three financing forms are basically available:

· Equity finance

· Debt finance

· Other finance (mixed, grants, subsidies etc.).

3.1
Public Sector Finance

The public sector can promote a range of measures to attract and facilitate private investments and minimize the private sector financing cost premiums. At the one end of the spectrum stands equity financing that the public sector can fully provide. This may also take the form of infrastructure provision or support of a revenue-generating stream (for instance, toll revenues or other subsidies). Public equity creates an environment of mutual interest for both public and private sector partners and can contribute to debt raising at relative attractive terms (improving debt-to-equity ratios). Subsequently, based on a successful track record, the project can be sold through a share flotation or a private placement with institutional investors.  

At the other end of the spectrum stands the injection of direct finance (Figure 2). An intermediate combination is indirect government contributions which cover a whole range of possible instruments from state guarantees to advantageous loan conditions (Profit, 2001). State guarantees in project finance contribute in general to a lower cost of capital for the private sector.
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The provision of indirect financing by the public sector can enhance the project’s attractiveness and result to financial risk mitigation. The public sector can support this objective on the basis of a range of financial instruments. Focusing on transportation projects, these indirect financial tools include, selectively, the following (Profit, 2001, p. 25):

· Revenue guarantees; these are public sector undertakings to support any unexpected shortfalls in revenue, protecting the private promoters against traffic and revenue risks while obliging them to assume the construction and operating cost risks.

· Loan guarantees; generally provided by the state to facilitate the involvement of banks in the financing of a project.

· Banding shadow tolls; by offering this indirect facility, a minimum level of revenues can be guaranteed.

· Other types of guarantees; commitments of varying nature regarding one or more critical financial parameters of a project (e.g. minimum revenue guarantees, exchange rate guarantees, interest rate guarantees, refinancing guarantees, etc.). Some of these guarantees take the form of bonds (bid bonds, performance bonds etc.), particularly in relation to international projects. By providing guarantees, general risks that the private sector is unable to bear can be taken back into the public sector, where they can be absorbed at a lower cost.

· Tax holidays; the promoter is given a tax exemption period following project completion.

· Tax reduction/corporation tax advantages; the promoter is given a reduced rate for a period following project completion.

· Structurally subordinated loans; loans with longer maturity periods (over 20 years), including the use of bullet loans with a single capital repayment on maturity and extended grace periods for capital repayment.

· Early operational stage loans; short-term public sector credits which can be sold on to the private sector, once the project has reached financial stability, allowing public sector resources to be recycled into new projects via a revolving fund mechanism.

· Transfer of rights; in certain cases, the public sector could grant certain monopoly power in order to increase project revenues. A typical example is the case whereby an already existing infrastructure (e.g. a bridge or tunnel) is sold or given away (with the permission to raise tolls) to the builder of a second infrastructure project in the closest neighborhood of the first one. By this arrangement, users cannot avoid paying tolls, as both infrastructures are then run as a single company.

· Fiscal advantages; in relation to transport infrastructure projects, the following ones could in principle take place:


- reduction (or exclusion) of VAT on construction (and/or maintenance

    costs)


-  exemption from withholding tax, results to lowers financing costs


-  reduction of corporate income tax.

The role of guarantees is to increase the attractiveness of a project for the banks by providing the following benefits: (i) credit enhancement; and/or (ii) extension of the loan repayment period; thereby, (iii) reducing financing costs. The percentage of guaranteed loans is a critical factor for banks to participate in debt financing of a project. The higher the ratio of guaranteed loans to normal loans, the higher the probability for banks to finance the project. In addition to national governments, international bodies participate in project financing offering loans and guarantees. Two such bodies in the EU include: (i) the European Investment Bank (EIB) and, (ii) the European Investment Fund (EIF).

3.2
Private Sector Finance

The sources of finance available to the private sector include, broadly, equity funding and debt. The debt-to-equity ratio (gearing) is determined basically by the risk profile of the project. The riskier the project the larger the equity share demanded by lenders. Most commonly, large infrastructure projects are dependent on external financing (debt), which can take a variety of forms, including indicatively: 

· bank lending
· syndicated loans
· bond issuing
· municipal bonds
· credit facilities etc. 

The attainment of positive cashflows in the project can be a strong advantage to attract investors’ funding, Thus, the own equity base can be enhanced by:

· share flotation of the project
· participation of strategic investors
· promotion of private placement
· participation of institutional investors (funds etc.).
Issuing Municipal Bonds to Finance PPPs

Despite the fact that the bond market is one of the fastest growing capital market segments worldwide (Fabozzi, 2005), the advantages of this instrument have not been fully exploited in PPPs as yet. A bond is essentially a form of long term debt (term horizon of up to 30 years) and can be conceived as a type of lending, since investors transfer funds to the bond issuer (PPP project) for a certain interest rate (bond coupon). Depending on the type of the issuer and/or the term horizon, bonds can be distinguished into government bonds, gilts, municipal bonds, corporate bonds and treasury bills. The issuer of the bond (borrower) undertakes the responsibility to meet a number of interest (coupon) payments to bondholders (lenders/investors) at regular time intervals. The original amount borrowed (principal) is then repaid at the end of the bond’s term horizon. 

From the borrower’s viewpoint, bonds can be a financing instrument of relatively lower cost compared to bank lending. In the context of a project, the borrower can make long term plans, assessing the project’s long term cost of capital. For this reason, bonds can be an attractive fund raising instrument for PPPs in major transportation projects, where risks can be higher (relative to contract-led projects, such as Power Projects). Bond investors can attain considerable liquidity to buy and sell publicly listed bonds as and when they choose. Furthermore, it can be an attractive instrument to certain types of institutional investors, such as pension funds, who often look for investments that match their long-term liabilities, based on a conservative risk-return investment profile.

Traditionally, government and corporate bonds have proven to be flexible tools in financing investment projects undertaken by governments and corporations. On top of that, municipal bonds exhibit robust growth rates over recent years, as a financing method to infrastructure requirements at the regional or local community level. This section briefly discusses key issues on municipal bonds, in order to underline their attractiveness in PPP project financing, particularly in the field of transportation.

Municipal securities are debt securities issued mainly by states, municipalities, cities, townships, counties, and their associated authorities and agencies. The capital raised by these securities is used to cover a diversified range of social needs, including, for instance, extending a county highway spur through a rural area, building a new school, constructing a water purification plant, or even just refunding an earlier debt issue. The municipal bond market has seen robust growth rates since the 1970s, predominantly in the US. The insuperable financial constraints (close to bankruptcy) experienced by New York City, following the rapid increase of its outstanding debt and leading to the default of a note issue (1975), have been a critical milestone for the persistent growth of the municipal bond market since. 

When a municipality needs more funding than it receives from tax and other regular revenues, it has the option of borrowing against future tax revenues; the loan can take the form of a municipal bond issue. Municipal bonds provide the finances that support growth and generate income for local governments and can be distinguished into (Zipf, 1997):

· public purpose bonds, issued directly by the State or local government and used for traditional municipal projects (transportation, schools etc.)

· private activity bonds, even if they are issued by the State, local government or an agency, they supply funds for ‘private’ projects (e.g. sports arena, shopping mall etc.)

· non-governmental purpose bonds, raise funds for ‘non-governmental (but not private) uses (e.g. housing, student funding etc.).
Municipal bonds can be divided into two broad categories:

· General Obligation (GO) bonds, which include limited tax bonds and special assessment bonds


(i)
all GO bonds are backed by the taxing counties; hence, only an issuer 


with the power to tax may issue GO bonds; principal and interest are 


paid regularly


(ii) 
when a legal limit is imposed on the taxing power of the issuer, general 


obligation bonds are then ‘limited tax’ bonds


(iii)
‘special assessment’ bonds are secured by an assessment on those who 


benefit directly from the project (e.g. the residents of the area where a 


bridge is built).

· Revenue bonds, which include industrial development bonds, special tax
bonds and public housing authority bonds 


(i)
revenue bonds may be issued by an agency, commission or authority in


order to construct a ‘facility’ (such as toll bridge, airport, port,


turnpike, hospital, university or water and electricity districts)

(ii)
the fees, taxes or toll charges for the use of this facility ultimately pay
off the debt 


(iii)
since the municipality itself does not back such bonds, they are usually


riskier than general obligation bonds, and pay a relatively higher


interest rate; defaults are rate but can occur. 

Using municipal bond insurance is one way to reduce credit risk on this instrument. This includes an agreement by an insurance company to pay debt service that is not paid by the bond issuer. In other words, municipal bond insurance guarantees that the issuer will pay interest and principal on the insured bonds as they become due, if the issuer fails to make the payments. Most municipal bonds are insured at issue and insurance is sold as part of the new issue. A typical structure of a municipal bond set up is summarized in Figure 3.
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Municipal Bond Rating
Rating is considered to be the most important factor in the pricing of bonds and significant correlation has been detected between rating and bond spreads (Fridson and Garman, 1998). Most institutional investors, underwriters and traders use the municipal bond rating provided by international rating agencies, such as Moody’s, Standard and Poor’s, (S&P’s), Fitch and Duff & Phelps, in order to evaluate investment creditworthiness of the underlying assets. Based on rating agencies’ evaluation, bonds are rated either as of investment or non-investment grade (‘high yield’ or ‘junk’ bonds).

The municipal bond rating system used by Moody’s grades the investment quality of municipal bonds in a nine-symbol system that ranges from the highest (Aaa) to the lowest (C) investment quality. The municipal bond rating system used by Standard and Poor’s grades the investment quality of municipal bonds in a ten-symbol system that ranges from the highest (AAA) to the lowest (D) investment quality. More specifically, bonds rated in the range of Aaa / AAA (Moody’s / S&P’s) to Baa / BBB (Moody’s / S&P’s) are considered as ‘investment grade’. Any bonds rated B (Moody’s / S&P’s) or below are included in the ‘high yield’ class (Table 1). Adjustments can be made within a rating category by adding a + or – (Moody’s) or 1, 2 and 3 (S&P’s) to indicate a higher or lower issue in its class. Major factors that credit rating agencies take into account when they evaluate a bond issue include: sovereign / macroeconomic issues; issuer structure; industry outlook; management quality; operating position; financial position; and, issue characteristics.

	Table 1. Municipal bond rating standards

	Moody’s
	S & P’s
	Characteristics
	Comment
	Class

	Aaa
	AAA
	highest grade
	maximum safety
	Investment Grade

	Aa
	AA
	high grade
	slightly lower standards
	

	A
	A
	upper medium
	favorable but possible future problems
	

	Baa
	BBB
	medium grade
	moderate security and protection
	

	Ba
	BB
	moderate protection
	contain speculative elements
	Speculative

	B
	B
	potentially undesirable 
	low assurance of future payments
	‘High Yield’ 

	Caa
	CCC
	danger of default
	dangerous elements present
	or ‘Junk’ Bonds

	Ca
	CC
	likely in or to default
	highly speculative
	

	CC
	C
	lowest class
	extremely poor prospects
	

	C
	D
	bottom most grade
	unlikely to attain any standing
	

	NR
	NR
	not ranked
	no evaluation available
	

	Source: Adapted from Feldstein et al. (2005).


Market participants pay particular attention to rating as a key factor that affects spreads and municipal bond value. Since rating indicates competitive credit risk of any two investments within the group of rated instruments, rating also can support forecasts of ‘probability of default’. Lower rated issues are associated with higher default probabilities. This is perceived as an indicator of investors’ protection in case a bond issuer faces adverse long-term economic conditions. In the context of maritime transportation, for instance, respective bond rating takes into account a number of issues, including: the impact of cyclicality and volatility on shipping markets; the uncertainty about the future direction of freight rates; the business percentage allocation into spot or chartered markets; the ability of the issuer to attain sustainable future cash flows; and, the issuer’s vulnerability to economic cycles and the implications for interest and principal payment. 

Callability of a municipal bond implies that the issue has a call option embedded and the issuer retains the right to retire (call back) the bond at specified prices before maturity. This option is of value in case of lower interest rate expectations, since the issuer may have the opportunity to refinance debt with a lower interest rate instrument, thus improving the issuer’s debt terms. However, investors are exposed to reinvestment risk and, consequently, they would target higher returns for that. Furthermore, municipal bond pricing may be affected by the maturity horizon of a bond and a negative relationship between maturity and spread is anticipated. The float (issue amount) of a municipal bond indicates the liquidity of the issue. Larger bond issues are expected to have lower risk premiums than smaller issues traded in thinner markets. An inverse relationship between float and spread (smaller issues – larger spreads) is anticipated.

The ‘default rate’ is a measure of credit risk in the municipal bond market, that reflects relative likelihood that there may be a difference between what investors were promised and what the actually receive by the bond issuer. That is, a default implies any missed or delayed disbursement of interest or principal. It includes, furthermore, ‘forced exchange’, in case a bond issuer has offered a new instrument containing a diminished financial obligation, such as preferred or common stock or debt with a lower coupon or par amount (Fabozzi, 2005). Since higher default rates are associated with higher risk premium and investors demand a higher spread for compensation, a positive relationship between default rate and spreads would be plausible. The spread is also affected by subordination (in terms of debt claims priority) and is related to whether debt is secured (collateralized by assets) or unsecured; unsecured bond issues are expected to carry wider spreads. 

Based on the earlier discussion, it can be argued that the characteristics and structure of municipal bonds could adjust to the specific financial requirement of a PPP project, thus offering an attractive alternative source of funding. The (PPP) issuer’s creditworthiness could be secured by an embedded State, municipal of public agency participation in the project and could be further insured to guarantee the issuer will pay interest and principal on the (PPP) bond. 

Depending on the attractiveness and risk characteristics of the PPP project under development, bond pricing could bear a higher or lower spread on its coupon. The spread is defined as the difference between the yield to maturity on a coupon-paying (municipal / PPP) bond and the yield to maturity on a coupon-paying government bond of the same maturity. Furthermore, the amount to be raised, in conjunction to PPP project characteristics could have a significant impact on (PPP) bond’s liquidity, affecting its attractiveness to investors. What is more, PPP partners could proceed to a rating agency and have this bond issue rated, enhancing, thus, the creditworthiness and transparency of the issue, increasing the project’s visibility and facilitating investors’ capital contribution substantially.     

4.
RISK ALLOCATION & MANAGEMENT IN PPPs

4.1
Generic Types of Risk in PPPs

The transfer of risk involved in PPPs and PFIs from the public sector to private parties is a critical issue of success for the underlying project (Lewis, 2002). According to Ball et al. (2003), risk transfer is seen to account for 60% of the total cost saving for the PFI projects in the UK analysis of Anderson and LSE Enterprise (2000) and six of the 17 cases (i.e. 35%) achieving value for money was entirely dependent on risk transfer.    

Infrastructure projects involve a wide range of risks, covering broadly the areas of: design and development; construction; finance; operation and ownership (Hodge, 2004). In general, risk allocation in a contract should go to the party best able to control for it. Obviously, risks allocated to the private sector are paid for by the government. As a result, the capacity to formally shift risks from one sector to the other is different from the traditional approach to projects, where all risks are essentially borne by the government, apart from the typical construction risks still borne by the contractor. In the case of PPPs, the sector bearing the risks is paid a premium to do so. Consequently, the return of public funds should not necessarily equal the return on private funds, as each sector’s returns should reflect on the risks being borne. Table 2 summarizes major risks and risk allocation to infrastructure projects. 

	Table 2. Risks and risk allocation for traditional infrastructure projects

	Risk Category
	Risk Type
	Risk Allocation

	Finance
	Security Finance
	

	
	Maintaining finance (incl. changes to loan conditions)
	

	
	Interest rate and tax amendments
	

	
	Tax rulings
	Risks mostly borne by public sector in

	
	Price escalation in capital components
	traditional construction projects

	Design and Development
	Design suitability
	

	
	Development problems
	

	
	Testing problems
	

	
	Design and development variations
	Risks shares in traditional construction

	
	Delivery of design
	projects

	Construction
	Fixed time and cost to complete
	

	
	Delivery schedule
	

	
	Planning approvals
	

	
	Environmental issues
	

	
	Disruption o existing services
	

	
	Site preparation
	

	
	Transport of assets to site
	

	
	Design and construction variations
	Risks mostly borne by private sector in

	
	Industrial disputes
	traditional construction projects

	Operation
	Asset/service performance
	

	
	Asset/service availability
	

	
	Repairs and maintenance cost variations
	

	
	Security
	

	
	Staff training
	

	
	Change in requirements
	

	
	Cost of keeping existing assets operational
	

	
	Latent defects in existing assets
	

	
	Changes in demand
	Risks mostly shared in traditional

	
	Third-party revenue
	construction projects

	Ownership
	Uninsurable loss or damage to the assets
	

	
	Technology change or obsolescence
	

	
	Federal and state legislation/regulation changes
	

	
	Public/third-party liabilities
	

	
	Force majeure
	Risks mostly borne by the public sector

	
	Realisation of residual value of assets
	in traditional construction projects

	Source: Adapted from Hodge (2004).


4.2
Risk Allocation and Control

Complex PPP and PFI ventures are characterized by high degree of uncertainty and risk. Consequently, the efficient risk allocation among the partners involved remains a key issue. This is a complex process, since there is a wide range of sources of risk bearing direct and indirect implications for the project of interest. Hence, risk evaluation and management are critical. As the public sector holds the leading role, this is the partner at an advantageous position to take action towards risk control. Appropriate risk allocation is important for the overall PPP success. An efficient risk allocation approach should pay attention to transfer to each partner only those risk components that can be best managed.  

The concept of risk in PPP projects is complex and multifaceted. The core interest of this study focuses on innovative financial instruments to fund raising in PPP ventures and the associated financial risk. The probability of an undesirable event to occur indicates the level of risk exposure in a project. From a financial point of view, risk is depicted by the statistical variance (or standard deviation) of possible financial outcomes from their mean. Modern finance decomposes risk into two components: systematic risk and specific risk, depending on the market of interest. A summary of major risk categories (generic risk) includes the following (Oldfield and Santomero, 1997):

· credit risk
· counterparty risk
· operational risk
· legal risk.
In the case of PPP projects, risk cannot be fully eliminated but can be allocated between the public and private partners accordingly. It is then their responsibility to account for risk control. For a most efficient PPP outcome, risk analysis and management (RAM) should be evaluated at the initial stages of the project (Simon et al., 1997), in spite of the unshaped project details. More specifically, risk management measures should be incorporated during the stage of budgeting (Tummala and Burchett, 1999). 

Focusing on the financial risks in PPPs, different methods have been developed to quantify different financial risks, based on criteria such as: 

· weighted cost of capital
· expected rate of investment return

· risk free rate – opportunity cost
· cost – benefit analysis.

A number of quantitative tools and approaches can be used in the case of PPPs and PFIs to measure financial risks. These financial risk measurement tools have been adopted mainly from the banking sector, including:

· volatility analysis

· factor sensitivity analysis

· value-at-risk

· credit risk measurement

· asset / liability analysis

· z-score measurement
· capital asset pricing model (CAPM). 

Since PPP funding bears a high risk element, the risk components involved in a project should be monitored and evaluated frequently (in risk maps, risk matrices etc.). This can result not only to a prompt response towards risk control but PPP partners are in a position to react efficiently (Figure 4). 
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The risks identified in a PPP scheme are mitigated to the public and private partners involved. This risk allocation phase can take place subsequent to negotiations and is considered to be a particularly sensitive step for the overall PPP success. Modern finance has made available a number of tools and instruments that can be employed against financial risk in PPPs, including:

· contingency reserves
· bank guarantees

· letter of credit
· bid bonds 

· performance bonds
· surety bonds
· revenue bonds
· escrow / trust accounts
· credit enhancement (third-party guarantee, netting guarantee, collateralization etc.).

4.3
Financial Instruments to Risk Management

In addition to the aforementioned banking tools, a number of specialized financial instruments have been developed more recently to support financial risk management and control. These instruments are financial derivatives that provide hedging facilities in unpredictable and unwanted shocks on the underlying financial assets. Three major types of financial derivatives can be distinguished:  

· Forwards and Futures contracts
A forward or futures contract is based on the obligation to buy or sell the underlying asset at a specific future date (maturity date) and at a prespecified price (exercise price).

· Options (Calls / Puts)
An option is a contract that provides its bearer the right (not the obligation) to buy (call option) or sell (put option) the underlying asset at a specific future date (maturity date) and at a prespecified price (exercise price).

· Swaps
A swap refers to the mutual sale and purchase of cashflows related to underlying interest rates, currencies or other financial assets between two counterparties. Interest rate and currency swaps include two legs of cashflows with differing interest rate or currency characteristics. Swaps can also apply to liability or asset cahsflows (liability or asset swap). Interest rate swaps present the most popular swap type and they usually involve swap of fixed rate cashflows with floating rate cashflows (plain vanilla swap). Other widely employed swap types include equity swaps and commodity swaps. 

Figure 5 presents a typical swap structure that is flexible and applicable to PPPs and indicates the cashflows between two counterparties in an interest rate swap. In this case, we assume the following:

(i)
borrοwer A has a loan to service in floating interest rate (floating rate)

whereas borrower B has a fixed interest rate loan (fixed rate)

(ii)
due to capital market conditions and a different stance of banks towards

the two borrowers: (a) borrower A would prefer to have his loan in fixed

interest rate and borrower B in floating interest rates; (b) the two borrowers

would be prepared to accept a swap of their interest payments; and (3) the 

bank is keen to intermediate in this swap at a fee

(iii)
the intermediating bank pays borrower A the floating rate against the fixed

rate and also pays borrower B the fixed rate against the floating

rate; the bank can flexibly cancel out potential losses and gains through this 

matching procedure. 


[image: image5]  

5.
CONCLUSIONS


Public-Private Partnership (PPP) ventures experience robust growth trends as a dynamic alternative vehicle to finance infrastructure projects, including transportation. The joint partnership of public and private agents is complex, can apply to a wide spectrum of projects and services and is evaluated to have both benefits and drawbacks.  

This study has focused on critical issues relating, on the one hand, to alternative financing instruments and, on the other hand, to financial risk allocation and management in PPPs. These issues are interrelated, as the financing instruments employed have considerable impact on the financial risks, pricing and risk management of a PPP venture.    

Funding requirements of transportation PPP projects may frequently surpass private investors’ capacity. It was argued that, apart from bank lending, global capital markets -equity and bond markets in particular- offer a range of interesting instruments and tools that facilitate investment fund raising. The study has discussed municipal bonds in more details, indicating potential comparative advantages to PPP project finance. Credit rating was argued to be a critical factor for the attractivess, risk profile and pricing of a bond issue that could be incorporated in PPP finance. Furthermore, financial derivatives and interest rate swaps in particular were proposed as a flexible risk management tool that can contribute to PPP financial risk mitigation. The specific terms and conditions of a swap structure could define risk allocation to the PPP partners involved.     

PPP projects are consistently in need of innovative financial instruments and risk allocation tools. More recently, real option analysis has attempted to provide a dynamic valuation alternative to standard valuation methods, such as Net Present Value, based on theoretical foundations of financial derivatives. Recent developments in capital markets and sophisticated structured finance products can provide interesting alternatives to PPP project funding and risk management.
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GLOSSARY

This paper has attempted to provide a basic, albeit flexible, and, hopefully, useful overview of recent financial tools and risk management products and mechanisms. These financial tools could conveniently apply in the case of PPP and PFI schemes, which are generically complex in their financial implementation and risk control. Table 3 briefly overviews and summarizes key concepts and term explanations referred earlier and adopted mainly from capital markets’ practice.

	Table 3. Glossary: Explanation of key financial terms 

	Term
	Explanation

	Asset Backed Bond
	a secured bond backed by collateral; the bondholder has the right to take possession of and sell this collateral if the bond issuer fails to make full interest and principal payments when due

	Bond
	a debt (fixed-income) instrument (security) issued by institutions (mainly governments, companies, municipalities) for the purpose of raising capital; a bond entitles the holder (obliges the issuer) to repayment of the principal sum plus interest, at maturity 

	Bond Rating
	bond rating agencies (e.g. Moody's and Standard & Poor's) provide a service to investors by grading fixed income securities; the rating system indicates likelihood that issuer may default either on interest or capital payments

	Callable Bond
	a bond issued with call provisions can be redeemed (or called) at the option of the issuer prior to the maturity date; issuers will often seek to redeem outstanding bonds when interest rates decline, so they can pay off the bonds and reissue them at a lower interest rate 

	Common Stock
	the most usual and commonly held form of stock in a company (also known as common or ordinary shares); shareholders of common stock have voting rights in corporate decisions

	Convertible Bond
	it refers usually to debt (bond) convertible into equity ownership (shares of issuer at fixed price) or loans collateralised with equity positions; a convertible bond provides the bondholder with the option to exchange the bond for other securities at some future date and under prescribed conditions

	Corporate Bond
	a bond issued by a corporation; it usually pays a higher interest rate than government bonds since it bears higher risk

	Credit Default Swap (CDS)
	a swap designed to transfer the credit exposure of fixed income products between parties (credit derivative); it is an agreement between a protection buyer and a protection seller, whereby the buyer pays a periodic fee in return for a contingent payment by the seller upon a credit event (default) happening in the reference entity; a CDS is often used like an insurance policy or hedge for the holder of debt

	Debenture
	a bond that is not secured by specific property or collateral (backed by the full faith and credit of the issuer); and bondholders have a general claim on assets that are not pledged to other debt

	Debt
	a debt is created when a creditor agrees to lend a sum of assets to a debtor; it is usually granted with expected repayment plus interest; numerous types of debt including basic loans, syndicated loans, bonds and promissory notes

	Derivatives (Financial)
	a financial instrument derived from an underlying asset's value; rather than trade or exchange the asset itself, market participants enter into an agreement to exchange money, assets or some other value at some future date based on the underlying asset; most frequent derivative products include futures, options and swaps

	Equity Investment
	it refers to the buying and holding of shares of stock in a stock market (dividend and capital gains in return); it also refers to the acquisition of equity in a private (unlisted) company or a startup (newly created) company; when investment is in infant companies, it is referred to as venture capital investing 

	Equity Offerings (Finance)
	a means of raising funds by offering ownership in a corporation (project) through the issuing of shares of a corporation's common or preferred stock

	Futures
	financial contracts giving the buyer an obligation to purchase an underlying asset and the seller an obligation to sell that asset, at a set price at a future point in time

	Gilts
	bonds issued by the UK government (also South Africa and Ireland); the term is of British origin and refers to debt securities issued by the Bank of England, which had a gilt (or gilted) edge; these are the simplest form of UK government bonds and the largest amount of UK government debt (now termed Treasury Stocks); a conventional gilt is a bond paying the holder a fixed cash payment (coupon) every six months until maturity and then the holder receives final coupon payment and principal

	Government Bond
	a bond issued by a national government, denominated in the country's own currency (bonds issued in foreign currencies are normally referred to as sovereign bonds); it is usually considered as a risk-free security 

	Initial Public Offerings (IPO)
	a company registers its stock with a stock exchange and can sell equity ownership in the company to the public; stock that is publicly traded on an exchange provides the owner with an established price and a market in which to buy or sell

	Issued Shares
	the total number of shares the company has issued (plus, any shares that the company may have a contractual obligation to issue, such as shares related to sale of options and warrants)

	Market Capitalization (Cap)
	the ‘market’ value of a listed company, calculated as the product of the share price multiplied by the number of shares issued

	Means of Financing
	financing a company (project) through the sale of stock is known as equity financing; alternatively, debt financing (for instance, by issuing bonds) can be chosen to avoid ownership dilusion; unofficial financing (known as trade financing) is provided by vendors and suppliers and constitutes the major part of working capital (operational needs); equity and debt financing are usually used for longer-term investment projects

	Mezzanine Capital / Debt (Finance)
	it is a broad financial term that refers to unsecured, high-yield, subordinated debt or preferred stock that represents a claim on a company's assets that is senior only to that of a company's shareholders; it refers to that layer of financing between a company's senior debt and equity, filling the gap between the two; structurally, it is subordinate in priority of payment to senior debt but senior in rank to common stock or equity; in a broader sense, mezzanine finance may take the form of convertible debt, senior subordinated debt or private ‘mezzanine’ securities (debt with warrants or preferred equity)

	Municipal Bond
	a debt obligation issued by a state, city or local government to finance governmental needs or special projects; two general categories: revenue bonds (backed by revenues generated by a specific project or agency); general obligation bonds (backed by full faith and credit or taxing power of issuer); also, two primary groups of municipal bonds: public purpose bonds (tax-exempt bonds); private purpose bonds (taxable unless specifically exempted)

	Options
	a right (not an obligation) to buy (call) or sell (put) an underlying asset at a specific price (exercise price) 

	Ownership (Shareholder) Equity
	the amount of capital made available by the company's (project’s) owners to finance its assets (also known as equity capital or equity); hence, it is owners' interest in all assets after all liabilities are paid; shareholder equity: whenever equity capital is represented by the shares of stock held by the company’s (project’s) owners (shareholders)

	Preferred Stock
	a class of capital stock of a company usually not carrying voting rights but sometimes paying dividends at a specified rate and receiving preference over subordinate classes of capital stock (such as common stock), in the payment of dividends or liquidation

	Private Placement
	an exempt offering of securities, referring to a restricted percentage of stock allocated to private investors 

	Public Float
	the portion of the issued stock not held by affiliates (insiders) of the listed company

	Securities
	the legal form of stock or shares

	Seed Capital
	a source of funding for the early stages of a start up venture, where the product, process, or service is in its conceptual or developmental phase

	Stock
	the capital raised by a company (project) through the issuance and distribution of shares; an economic entity (person or organization) holding a share of stocks is a shareholder

	Subordinated Debt
	a loan (or security) that ranks below other loans (or securities) with regard to claims on assets or earnings (also known as ‘junior security’ or ‘subordinated loan’); in the case of default, creditors with subordinated debt would not get paid out until after the senior debtholders were paid in full; hence, subordinated debt has a higher expected rate of return but is more risky than unsubordinated debt

	Swap
	an agreement between two counter-parties to exchange (swap) two streams of cash flows; it is an offer to pay a value (based on an index or fixed value) and receive another value (based on an index or fixed value); typically, the owner will offer to swap a fixed price position for a floating position or vice versa; payment is determined by the difference between the two legs once the prices can be determined (cash-settled over-the-counter derivative)

	Swaption
	an option on a forward start swap that provides the purchaser the right to either pay or receive a fixed rate (payers’ / receivers’ swaption); it can be used as a hedging vehicle for fixed debt, floating debt or swaps

	Syndication
	a group of individuals or companies which has formed a venture to undertake a project that would not be feasible to pursue alone; it usually refers to doing an underwriting or private placement for a public (listed) company

	Treasury Bill
	a short-term, government-backed, debt obligation with a maturity of less than one year (usually 1-, 3-, 6-months); it is issued at a discount from par, meaning that (rather than paying fixed interest payments like conventional bonds) the appreciation of the bond provides the return to the holder; it is considered to be the most risk-free financial product

	Value-at-Risk (VaR)
	a measure market risk (maxium amount at risk to be lost from an investment), indicating how the market value of an asset (or a portolio) is likely to decrease over a certain time period (usually over 1 or 10 days) under ‘normal’ conditions; VaR has three parameters: time-horizon (holding period); confidence level at which the estimate is made; unit of currency which will be used to denominate the value at risk

	Zero-Coupon Bond
	a bond that makes no periodic interest payments but is sold at a deep discount from face value; the buyer of the bond receives the rate of return by the gradual appreciation of the security, which is redeemed at face value on a specified maturity date

	z-Score
	a dimensionless quantity derived by subtracting the population mean from an individual (raw) score and then dividing the difference by the population standard deviation (also known as a standard or normal score); z-score reveals how many units of the standard deviation a case is above or below the mean and allows comparison of the results of different normal distributions
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Function of Financial Swaps
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Financial Risk Management in PPPs
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Typical Structure of a Municipal Bond Set Up 








