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ABSTRACT 

Infrastructure being indispensable may be obvious. After all, it does provide essential services to 

the public without one should not be able to function properly in every day life. Likewise could an 

inadequate infrastructure network as well hamper economic and industrial development of a 

nation. Therefore investment in infrastructure is highly important in order to keep the network 

up-to-date and, as a result, meet modern society's requirements. Hence, one could allege that 

economic growth and infrastructure form some sort of equilibrium; i.e. without investments in the 

latter, the former will stagnate. 

Currently, however, a trend is noticeable in which more frequently governments stand back as 

financial backer of infrastructure works, motivated by value for money considerations and the 

necessity to transfer risks away from the public sector as well as due to budget constraints and 

urgent needs for capital improvements. Thereupon, public authorities nowadays avail themselves 

of private sector's capabilities in order to rectify a deficiency of adequate infrastructure, that 

which subsequently possibilities offers for - particularly large, institutional - investors to invest in 

a new asset, videlicet infrastructure. 

Infrastructure is the total of immovable services, facilities, and institutions without a (primary) 

commercial bias that form the underlying foundation of a community or society, for the purpose 

of education, health care, and public security, road, rail, water, and air traffic, and the provision 

of electricity, gas, water, and communication and has - as its definition implies - several possible 

manifestations as well as a number of unique and distinctive features, which make it quite a 

complex investment. First of all, infrastructure is heterogeneous (every project and location are 

unique), i.e. it is composed of immovable, physical, and capital-intensive components that are 

united with its surroundings. Besides, it provides essential (public) services, leading to a rather 

defensive asset combined with a strategic, competitive advantage. Furthermore, infrastructure 

can function as a long-term investment with low correlation to other assets and less volatile 

returns, while it is also assumed to hedge against inflation. Finally, the typical evolvement of the 

life cycle of an infrastructure asset displays two major consecutive phases, viz development and 

operational phase, that - for their part - consist of some minor successive phases, viz greenfield, 

construction (both development phase), ramp up, growth, and mature phase, during which 

overall riskiness is assumed to decrease. 

Investments in infrastructure, carried out by institutional investors currently active on the 

infrastructure investment market, are generally - if a restructuring of portfolios is necessary - at 

the expense of real estate investments, seeing that such investments show quite some 

similarities . Furthermore, this behaviour is probably best declared by both the lack of sufficient 

high-quality property investments that induces investors to seek other investment opportunities 

and the opening up of the infrastructure investment market to private parties, which leads to 

numerous investment possibilities in the foreseeable future . Yet, the number of investors actually 

investing in infrastructure projects is still marginal. Some three reasons can be given for this 

reticence. In the first place, the amounts necessary to invest in infrastructure are a multiple of 

the amounts regularly invested in real estate. Secondly, despite the numerous similarities, 

investing in infrastructure is not exactly the same, resulting in unfamiliarity . While in the third 
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place, the infrastructure market is still immature, which involves a large number of uncertainties . 

Having a look at the contemporary infrastructure investment market though, excessive returns 

are not exceptional. Nevertheless, when the market becomes more mature and investing in 

infrastructure becomes more common, such returns will probably vanish and annual average 

returns are expected to stabilise on a certain level that might be considered attractive, based on 

a risk-adjusted perspective. 

As stated afore, private parties - like institutional investors - are more often called in to provide 

infrastructure services to the public. Possibilities to do so depend on the extent of privatisation of 

infrastructure . Roughly, three different levels can be distinguished in funding and managing 

infrastructure projects or assets, all with the private sector - to a certain extent - differently 

involved . The first level, nationalisation, however, should not really be seen as a possibility, since 

the interference of parties involved is very minimal. 

Contrary, public private partnerships (PPPs) do offer numerous possibilities for private parties. 

PPP is a concept, which involves the public and private sector working in close co-operation and 

partnership to provide infrastructure and public services. Instead of the public sector procuring an 

asset by paying for it full up-front, the effect of a typical PPP structure is to create a single stand

alone business, financed and operated by the private sector. The purpose is to create the asset 

and then deliver a service to the client (either a public sector entity or private customers), in 

return for payment commensurate with the service levels provided. Generally, this is carried out 

by the government granting a concession to private sector parties (co-operating in a special 

purpose vehicle, briefly SPV) undertaking this particular infrastructure project, while risks are 

shared among both the public and private sector according to the principle that risks should be 

borne by the party best able to manage them. 

Privatisation , on the other hand, also provides possibilities for the private sector to provide 

infrastructure services. Privatisation means the partial or full divestiture of infrastructure assets 

by the public sector. In this way, the private sector provides capital as well as management 

services to an entire industry (i.e. going concerns derived from former national businesses with 

generally a multitude of activities) rather than to individual projects. Whereas the role of the 

government is reduced to merely regulator. Therefore, from a government's point of view in 

general it goes that the more an infrastructure asset is privatised, the more risk is transferred 

away from the public sector. 

Both above-standing possibilities for private parties to participate in infrastructure projects end in 

roughly some four possibilities for private sector investment, namely by placing risk-bearing 

capital in an infrastructure fund that is either listed or unlisted, by acquiring shares of a listed 

entity that is active in infrastructure, or by acquiring (and managing) an infrastructure asset 

itself. Yet, in all cases it is - to a greater or lesser extent - the underlying asset, being 

infrastructure, that counts and consequently determines return and cohered risk to an investor. 

Although infrastructure can have many various appearances, it can be classified in a certain way 

based on discernible characteristics. A twosome classes can be distinguished and a remainder 

group of assets that cannot be gathered among one of the other classes, nor can it form a 

distinctive category. 
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Availability-based infrastructure is the first class and, as the name implies, payments for 

infrastructure services delivered by assets in this class (e.g . accommodations) are pre-arranged 

amounts per annum commensurate with the service levels provided and availability of the 

infrastructure asset (i.e. performance-related). Consequently, the level of usage is irrelevant. 

Assets within this class are generally realised by using a PPP, in the course of which the 

government grants a long-term concession to a SPV that (builds and) operates the facility, after 

which the asset reverts to government ownership with zero residual value to the private parties 

involved. 

Utilities are the second class that can be distinguished. Assets in this class (e.g. water sewerage 

systems and treatments) can be seen as true natural monopolies, which provide an essential 

good or service. They are generally of a significant scale, since the regarding networks usually 

cover an entire region, which means eventually there can be up to several millions of customers 

connected to it. Utilities are furthermore privatised in full, but the government holds some 

control, seeing that prices or revenues are subjected to regulation. 

As mentioned before, several assets (viz airports, ports, railways, and toll roads) are, based on 

their characteristics, too different from each other and from the other classes that they cannot be 

classed and therefore form a remainder group of assets. Airports and ports can be considered as 

so-called going concerns derived from former national businesses and - for that reason - usually 

are fully privatised, while conversely railways and toll roads are generally realised by usage of a 

PPP. 

Aforesaid is interesting, though private investment in infrastructure would only be possible if 

actual opportunities are offered in sundry countries. Countries presently most prom1s1ng 

concerning continental Europe (ergo the United Kingdom and Ireland left out of consideration) are 

Italy and Portugal, followed by Germany and The Netherlands. These countries tender within the 

foreseeable future by far the most number and various types of projects. Besides, 

aforementioned countries are best accessible due to on the one hand their plainly procurement 

process and on the other hand the benevolent commitment of local authorities as well as the 

goodwill of private parties. Infrastructure assets that will shortly come at private sector's disposal 

in those countries particularly are (direct) toll roads, railways, accommodations such as hospitals 

and schools, water sewerages and treatments, and to a lesser extent airports. 

From an investor's point of view not merely characteristics of the underlying asset and promising 

countries do matter, risks associated with investments in infrastructure are also highly important 

as well as its trade-off with expected returns. Based on both literature and an inquiry held under 

a group of professionals, availability-based infrastructure turns out to be the least risky, most 

defensive infrastructure investment class, while railways infrastructure is considered most 

complex and, additionally, has the highest number of risks involved. Other infrastructure classes 

and remaining assets are rated somewhere in between, by which ports and toll roads are valued 

moderate risky and airports and utilities tend to be riskier. When the individual assets are 

reviewed, accommodations offer the least risk, while communications infrastructure tends to be 

most risky. Many of the risks however, do not have to be borne by the investors, since there are 

numerous manners to mitigate certain risks . 
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Regarding expected returns on investments in infrastructure assets, there is quite a clear relation 

with risks applicable; i.e. present-day infrastructure investment market generally acquiesces in 

the more risk is involved, the higher projected returns are. Nonetheless, investors should be 

cautious, seeing that a decrease in some specific drivers behind cash flows of an infrastructure 

project could seriously endanger its profitability . This especially goes for infrastructure assets that 

highly depend on patronage levels (such as toll roads and railways) . Airports and ports depend on 

patronage levels too. But, seeing that those assets are more going concerns and generally have 

significant other revenue sources as well , volume risk is of a less importance, while common 

business risk comes more into play . Such investments therefore tend more or less to private 

equity investments, yet with some attractive features related to infrastructure in general. Utilities, 

subsequently, also rely on patronage levels, but in a different way, since patronage is dependent 

on the number of connections, which are quite stable and therefore easier to predict. 

Furthermore, these assets seem much more defensive, since services delivered by utilities 

(except for communications infrastructure) are considered life essentials . Availability-based 

infrastructure, finally, does not depend on patronage levels and - accordingly - is not liable to 

volume risk whatsoever. 

So, looking at the opportunities for private investment in infrastructure, the answer is bipartite. 

In a geographical sense, Portugal, Italy, Germany, and The Netherlands as well as the United 

Kingdom and Ireland offer the best opportunities for private investment in the near future within 

Europe . Concerning the most attractive infrastructure assets for investors however, the favoured 

risk profile of the investor is highly important. Since pension funds are more risk averse 

compared to other investors, because of their liabilities to a large number of beneficiaries, it 

would be plausible for these funds to invest in accommodations, seeing that those infrastructure 

assets on the one hand offer the most opportunities (numerically) in the foreseeable future and 

on the other hand are considered the least risky investment. Due to its immaturity however, the 

infrastructure investment market contains many uncertainties. Conversely, this immaturity offers 

investors, who are willing to take the step, first-mover advantages and allows them to gain 

excessive returns, even for infrastructure assets that offer relatively few risks, such as 

accommodations. Over time though, when the sector becomes more mature and experience is 

gained , risks and rewards will change rapidly! 
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CHAPTER 1 - INTRODUCTION 

Investing in infrastructure can be regarded as something new in the investment market, though it 

is starting to gain ground. In a few developed countries private parties are already active in the 

infrastructure investment market and have been successful in it so far. In most of the world 

though, infrastructure investment is still in its infancy . This goes for The Netherlands as well: the 

majority of the Dutch (institutional) investors is still unacquainted with investing in infrastructure. 

However, these parties are continuously seeking for a further diversification of their investment 

portfolios by adding new assets that barely or even inverse correlate with the other assets 

available. In this way portfolios are optimised and possible investment risks are reduced or 

minimised. 

Infrastructure could fit this window and function as a new asset class - an asset class with an 

enormous size: the global infrastructure market has a potential size of approximately EUR 20,000 

billion [Capital Partners, 2003) - since an explosive growth of the number of available 

infrastructure investments can be expected in the near future, because of the constantly 

increasing opening up to private parties of infrastructure and public services. 

As mentioned, the infrastructure market is still an unknown market to most of the private sector 

parties - especially to investors - so before actually becoming active on this market, it is 

necessary that thorough studies will be performed . 

1.1 MOTIVATION 

Infrastructure can be seen as the fundament of basic facilities, services, and institutions on which 

the growth and development of a society depends. In other words, the economic development of 

a country and infrastructure are very important to each other. Without investments in the latter, 

the former will stagnate. Modern society is becoming more demanding and the standard of living 

keeps increasing. This development, in combination with an often suboptimal and badly 

maintained infrastructure network, demands an impulse in which the public sector more often 

cannot provide due to lack of financial means. Public sector capacity to fund infrastructure 

investments from general revenue or borrowing is after all constrained by falling tax receipts, 

pressing expenditure requirements in social areas, and internationally agreed limits on budget 

deficits and public debt [Bastin, 2003). The result will be a widening gap between necessary and 

actual levels of investment in infrastructure and public services [OECD, 2004). 

Where in the past public authorities were the initiating and risk-bearing parties, nowadays a trend 

is noticeable in which the role of these authorities is reduced. This is on the one hand motivated 

by the already mentioned lack of financial means and on the other hand by the relatively limited 

know-how in a time where developments occur in rapid succession. Public sector entities and 

private parties are setting up thoroughgoing co-operations in order to guarantee the quality of 

infrastructure and public services. It is after all of the highest importance that infrastructure 

works are well maintained and, where necessary, are being improved or being kept up-to-date. 

The co-operation with private parties offers the public authorities the opportunity to realise 

projects off-balance (so-called off-balance sheet financing) and occupy in infrastructure 



CHAPTER 1 - INTRODUCTION 

development projects in a more indirect way: setting limiting conditions, regulating prices, et 

cetera . Furthermore, pr ivate parties tend to be more able to manage occurring risks and that 

allows them to work more efficient. 

The extent of privatisation of infrastructure and public services by governments has many 

different possibilities : there are infrastructure projects in which the government retains a 

substantial role either as the main purchaser of services or as an essential enabler of the project. 

These infrastructure assets are broadly delivered to the public by using so-called public private 

partnerships, in which the government and private sector parties are closely co-operating. 

Contrary, there are also examples of privatised infrastructure (partly or in full) like London 

Heathrow Airport and Paris Charles de Gaulle International Airport. However, these privatised 

infrastructure assets are often subject to regulation by governmental authorities, so that the 

private parties participating in such infrastructure projects cannot misuse the often monopolistic 

or oligopolistic characteristics of these infrastructure works. 

As can be derived from the above-standing, an increasing number of infrastructure works and 

public services are being initiated together with private parties or are sometimes even fully 

privatised . This development offers opportunities for a variety of private parties to participate in 

infrastructure projects. Amongst these are contractors for the development and construction of 

the infrastructure project, operators for the operating and maintenance tasks, and of course 

investors for the funding of the project. Since infrastructure projects generally require large up

front capital investments, merely major international banks and large institutional investors like 

pension funds and insurance companies are able to raise this amount of 'venture capital' 

necessary for the funding of such projects. 1 

Besides, institutional investors are constantly searching for new investment products with 

adequate potency - attractive returns with calculable risks - in order to further realise a 

diversification of their portfolios, so that their portfolios are optimised and risks are spread. 

Generally, institutional investors dispose of a surplus of money (means they have to invest in 

order to match their liabilities) that they would like to invest in high quality investments. Two 

leading countries in the infrastructure investment market, videlicet the United Kingdom and 

Australia, show that investing in infrastructure can be highly attractive: generally the risks and 

volatility involved in the investments are low, furthermore it is a long-term investment, and the 

returns are stable and attractive. These are characteristics that institutional investors regard as 

highly important, because of the responsibility they hold, since the invested capital of a pension 

fund - in some cases billions of euros - serves to cover the pensions of the beneficiaries. 

Therefore, by investing in infrastructure an interpretation could be given to the need of 

1 This study particularly focuses on the possibilities and opportunities for institutiona l investors to invest in infrastructure projects. 
Roughl y, there are fou r possibilities to do so [Capital Partners, 2003b], namely by placing risk-beari ng capital (equity) in an 
infrastructure fu nd that is either li sted (e.g . Cheung Kong Industries and Macquarie I nfrastructure Group) or unlisted (e.g. 
Macquarie European Infrastructure Fund and Innisfree PF! Fund), by acquiring shares of a li sted entity that is active in 
infrastructure (e .g . BAA - the former British Airports Authority - and Autoroutes du Sud de la France), or by acquiring an 
infrastructure asset itself (direct investment). Since latter-mentioned option requires more exhaustive management it is not 
common ly carried out by institutional investors. As can be derived, especially the options that relate to li sted funds and/or entities 
may also be accessible to private investors instead of solely to institutional investors. Yet , it is quest ionable whether acquiring 
shares of a li sted vehicle might be considered investing in infrastructure, seeing that such investments generally are more liable to 
genera l market risks. Nevertheless, as discussed afore, most possibilities are barely, if at all , accessible for private investors, 
resulting in numerous more possibilities for particularl y major international banks and large institutional investors to invest in 
infrastructure. Ergo, despite of investing in some listed infrastructure funds or listed com panies displaying infrastructure-related 
activities, barely any possibi liti es are at hand for pri vate investors to be more directly involved in the infrastructure investment 
process. Therefore, when regarding private investment in infrastructure, in this thesis, investments - either direct or indirect -
carried out by institutional investors are meant. The underlying asset, being infrastructure, will be the main focus. 
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thoroughgoing portfolio diversification and - in addition to this - attractive returns might be 

realised with calculable risks, as is shown in other, more mature countries. 

1.2 PROBLEM OUTLINE 

Above-mentioned also goes for ABP (Algemeen Burgerlijk Pensioenfonds2
), the pension fund for 

government and education employers and employees. Within ABP, ABP Investments3 is the 

investor of the pension capital and therefore determines the investment policy. This investment 

policy is determined on the basis of so -called asset liability management (ALM). The use of ALM 

helps to create the most optimum gearing between asset allocation4 on the one hand and 

liabilities on the other, according to a predefined risk/return profile of the concerning investment 

portfolio. Besides that, it is important for ABP to gain insight - through ALM - in the sensitivity of 

the financial position of the pension fund to changes in economic conditions. It may be obvious -

also considering that the (strategic) policy is determined by ALM - that there is a large need for 

quantitative foundations for the characteristics of the different assets within the investment 

portfolio in order to determine the general characteristics of the pension fund [Verhaegh, 2001). 

However, since the infrastructure investment market, as stated before, is still in its infancy, there 

is a lack of sufficient, representative performance data as well as a proper benchmark. Therefore, 

determining the general risk/return characteristics of investments in infrastructure will currently 

not be possible or would favour investment in infrastructure too much. For instance, performing 

an ALM-study with implementation of current performance data of infrastructure investments 

would be misrepresentative, since such a study could lead to an outcome that would plead for 

assets allocated to infrastructure up to 20 percent. Institutional investors nowadays active in 

investing in infrastructure - mostly Australian pension funds - are either increasing or 

restructuring their alternative investments, which also cover infrastructure investments. In the 

case of restructuring, generally investments in real estate are reduced while infrastructure 

investments are added, in spite of those asset classes showing quite some similarities. 

Due to the unfamiliarity with infrastructure as an investment as well as due to the immaturity of 

the infrastructure market, this study can be seen as an introduction into infrastructure investment 

in which the characteristics of this ' new asset class' will be reviewed as well as an overview of the 

infrastructure market, the risks that may occur when regarding infrastructure investments, and 

the possibilities/opportunities for investors to participate in infrastructure projects will be given. 

Accordingly, this study is an initiative to gain a perspicuous insight in private sector investment 

opportunities in infrastructure. 

2 ABP is privatised per 1-1-1996. Since then, the name of the pension fund is 'Stichting pensioenfonds ABP'. 
3 A profile of ABP Investments is enclosed in Appendix A. 
4 Asset allocation is a concept with which the capital composition of an investment portfolio is being indicated qua spread over the 
different asset classes, or - depending on the context - the decision making process in this [Keeris, 2001]. 
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CHAPTER 1 - INTRODUCTION 

1.3 PROBLEM DEFINITION 

From the above-standing motivation and problem outline, the following problem definition for this 

thesis is derived: 

What are the private sector investment opportunities in infrastructure based on the 

possibilities derived from the (European) market as well as on the characteristics of and 

the risks applicable to distinguishable classes within infrastructure investment? 

Based on this problem definition, a number of research questions are formulated, that will serve 

as a guideline in the elaboration of the problem definition . 

What is infrastructure, what are its general (investment) characteristics, and how do 

these compare to those of real estate?5 

Which possibilities for private investment in infrastructure does continental Europe offer 

and in what way could the private sector subsequently be involved '?6 

What are the different characteristics of distinguishable infrastructure classes, including 

risks applicable to those classes? 

Which infrastructure classes consequently provide attractive opportunities for private 

sector investment? 

1.4 RESEARCH OBJECTIVE 

Based on the problem outl ine and problem definition, the following research objective is 

formulated for this study: 

Providing perspicuous insight in the private sector investment opportunities in 

infrastructure by examining the possibilities the (European) market is offering as well as 

by determining the characteristics of infrastructure and qualifying the risks applicable to 

distinguishable infrastructure classes. 

1.5 RESEARCH OUTLINE 

In order to structure the study as much as possible, it is necessary to have a clear idea of the 

research outline. This outline will consist of a number of steps that need to be worked through. 

Below, these consecutive steps are being handled and in Figure 1.1 the outline is schematically 

displayed. 

At first, an introducing chapter considering infrastructure will be formulated based on literature 

study. This introduction contains first of all a clear definition of infrastructure, which will be used 

henceforth the study . Besides that, the general characteristics of infrastructure (as an 

5 A compari son wi th real estate is made, seeing that the investments in infrastructure ca rried out by insti tutional investors 
current ly active on t he infrastru cture investment market are generall y - if a restructuring of the portfoli o is necessary - at the 
expense of property investments. 

4 
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investment) will be reviewed. This review will consist of the typical evolvement of an 

infrastructure asset as well as the distinctive features of infrastructure (investments) . 

Furthermore, these general characteristics will be compared to those of ' traditional' real estate 

investments, since there clearly are a number of similarities between these two asset classes and 

- as stated before - several investors are restructuring their investment portfolios by adding 

infrastructure at the expense of real estate. This comparison attempts to give a clarification for 

this behaviour. Consequently, this introductory chapter delineates infrastructure and its 

characteristics, as they will be used henceforth this study. 

In the following chapter the infrastructure market and the evolvement of private sector 

involvement within this market will be handled exhaustively. First of all, an historic overview as 

well as an outlook of the market will be given. From this overview and outlook it will appear that 

the infrastructure market is rapidly expanding and that it will require much capital expenditure in 

the near future as well. This trend therefore offers opportunities for private sector investment, 

since particularly institutional investors are searching for high quality investments . Based on the 

current conditions and future outlooks, the most promising countries in continental Europe for 

private investment in the (near) future will be determined. Subsequently, the Dutch infrastructure 

market will be handled briefly . Furthermore, the currently active players on the infrastructure 

market will be discussed. Amongst these currently active players on this market are, as 

mentioned before, mainly large institutional investors. Finally, some commonly used partnerships 

within infrastructure investments are described, which arise from the extent of privatisation. By 

doing so, the possibilities for private parties to participate in, or where appropriate to invest in, 

infrastructure projects will clearly come forward. Summing up, this chapter attempts to provide 

insight in both the necessity of private sector involvement in the funding and managing of 

infrastructure by reviewing its market and the possibilities for (institutional) investors to do so by 

discussing the available options within the range of infrastructure privatisation. 

Subsequently, descriptions of various infrastructure assets, as they derive from the previous

formulated definition of infrastructure, will be given . These descriptions will contain information 

about the assets and a further break down, if differences of any concern are noticeable regarding 

the distinguished infrastructure assets. Besides this general information describing what is 

actually meant by the named assets, other aspects per (sub )asset will be discussed, like (the 

level of) regulation and the way of revenue generation (applicable cash flows). Thereafter, 

current classifications - as they occur in available literature and publications - will be reviewed. 

Both asset descriptions and reviews of current classifications attempt to structure and, if possible, 

classify infrastructure in a certain way. By doing so, again, it may be plausible to further 

demarcate attractive infrastructure investment opportunities for institutional investors. 

Next chapter discusses infrastructure risks. First of all general risks investors have to cope with 

when investing in infrastructure will be enumerated. Following, risks applicable to the already 

classified infrastructure assets will be handled . In other words, general risks as well as typical 

risks that might occur when investing in a specific infrastructure class or asset will be qualified. 

This qualification will partly be based on available literature and partly be based on opinions of 

professionals derived from a questionnaire and held interviews. Consequently, this part tries to 

6 In order to delineate this thesis' focus, when analysing the possibi lities the infrastructure investment market is offering, solely 
continental Europe is taken into account. 
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qualify risks applicable to the distinguished infrastructure classes and therefore - of course 

dependent on the point of view of the investor - narrows the range of attractive infrastructure 

investment opportunities. Subsequently, several obstacles and barriers the currently active 

players also have to cope with because of the immaturity of the market are considered. So, when 

investing in infrastructure, one has to check whether those obstacles and barriers do matter in 

that certain case, since they might endanger the feasibility of an infrastructure project and 

therefore be considered as risk as well. In conclusion, some commonly used ways to deal with 

such risk, i.e. hedging mechanisms, risk mitigation, risk avoidance, risk allocation, et cetera. 

After this theoretical overview, analyses, and risk outline, some two case studies will be 

performed. First of all, these case studies have to provide insight in the practical experience of 

some private sector investment initiatives in infrastructure. Furthermore, these case studies serve 

as examples on how to approach/evaluate infrastructure investment projects from a risk 

perspective. Project descriptions are given and - on the basis of on the one hand a drawn up cash 

flow model and on the other hand available initial data - equity returns will be forecasted . 

Subsequently, the most important return influencing parameters (risks), derived from the 

previous chapter, will be subjected to a sensitivity analysis, if borne by the investor. Finally, the 

equity returns of the two projects will be compared to those forecasted by market parties. 

In the final chapter conclusions will be drawn and recommendations will be made. 
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CHAPTER 2 - INFRASTRUCTURE 

Infrastructure provides essential, public services and therefore can be seen as the backbone to 

economy and industrial development. An up-to-date infrastructure is of the highest importance 

since an inadequate infrastructure can restrict economic growth of a nation in a variety of ways 

[Abadie and Howcroft, 2004]: 

Poor transport links increase the costs of goods and the time taken to deliver them; 

Poor education and health care affects the economic potential of a population; 

Inefficient provision of government services can burden the productive sectors of the 

economy; and 

Poor infrastructure can restrict a region's ability to attract foreign direct investment. 

It may be clear that an adequate infrastructure is very essential, in particular for the economic 

evolvement of a nation. Currently, a clear and global trend is noticeable, in the course of which 

governments stand back, at least as 'investors' in infrastructure projects. In close partnerships, 

the governments pass nearly the entire process - from construction to operation - to private 

hands. By means of far-reaching regulation governments merely oversee that private parties do 

not misuse the often monopolistic characteristics of infrastructure assets. Off-balance sheet 

financing of infrastructure projects by governments (i.e. not fully paying the asset up-front, but 

making annual performance-related payments) as well as the expected efficiency gains achieved 

by the private sector should outweigh additional margins on private financing costs. 

This chapter forms an introduction regarding infrastructure and has to provide a first insight in 

infrastructure in order to get an understanding of this thesis' main subject. At first instance, this 

will occur by formulating a definition of infrastructure in order to have a clear notion of the 

meaning of infrastructure in this thesis. Consequently, the general characteristics of infrastructure 

(investments) will be enumerated. Finally, a comparison is made with real estate (investments), 

based on the general characteristics of this asset class. This will on the one hand be performed 

since infrastructure and real estate are often related to each other and on the other hand to 

determine the similarities and differences. 

2.1 DEFINING INFRASTRUCTURE 

When considering infrastructure everyone has an understanding of what is meant by it. It is 

harder though to give a uniform definition of the subject; every source describes 'infrastructure' 

in a different way. Following, a number of different sources (dictionaries, professional literature, 

prospecti) will be quoted. Each given definition will be analysed in order to formulate a definition 

that will serve as starting point for the rest of this study. 

The first definitions are from two different dictionaries [Van Dale, 1992 and Houghton Mifflin, 

2000 respectively]: 

"Base of economic life, the total in immovable services and facilities, such as roads, 

bridges, warehouses, airports, training grounds, pipelines, et cetera." 
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"The basic facilities, services, and installations needed for the functioning of a 

community or society, such as transportation and communications systems, water and 

power lines, and public institutions including schools, post offices, and prisons. " 

Both definitions are very similar as in either case the essence of infrastructure is mentioned as 

well as a number of examples of infrastructure . The examples of the two definitions are 

complementary to each other, since there is only a small overlay between the two. From this fact 

can be derived that there is a difference in opinion between The Netherlands and United States 

concerning infrastructure. 

In order to determine the outlook of real estate on infrastructure, a pair of definitions from the 

Vastgoedbeheer Lexicon [Keeris, 2001) will be analysed. The two following definitions are given: 

"The network and transport system for the exchange of products, goods, and services, 

as well as to accomplish contacts on behalf of the social and economical functioning. " 

"The base of economic life shaped as the total of immovable facilities." 

The second definition has an addition that explains which sectors are mentioned by 'immovable 

facilities': 

Wires and pipes for the purpose of public utilities; 

Transport facilities such as roads, railways, canals, bridges, and the hereto-related 

distribution facilities for public use, like petrol stations, car parks, and catering services; 

Military facilities: barracks, barrack squares, stores, et cetera. 

Because of the addition, the second definition is more useful than the first, which is rather vague 

and abstract. It is questionable though, if (all) catering services are considered infrastructure : 

hotels, motels, et cetera, after all can also be regarded as real estate. 

Besides analysing the definition from literature, it is useful to check how a current player on the 

private infrastructure investment market defines infrastructure. The following definition is by 

Macquarie [2003). 

"Infrastructure is the underlying foundation of basic services, facilities, and institutions upon 

which the growth and development of a community depend. Reliable transport corridors, 

communications networks, and energy distribution systems are as essential to the health of an 

economy as reliable legal and political systems. Infrastructure can be viewed as the skeletal 

structure on which a modern economy is built, without which many other industries would not 

survive or flourish. " 

Besides defining infrastructure and mentioning a number of sectors, Macquarie also emphasises 

the interest of infrastructure. That there are less sectors mentioned than in other sources, is 

probably because Macquarie only chooses to call those sectors in which they are already active or 

would like to be in the future . 

As can be concluded from the definitions, the services and facilities that can be counted as 

infrastructure are different per country/region. The infrastructure market, nevertheless, is an 
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international market and investors will invest throughout the whole world, so a definition has to 

be formulated that will cover the most commonly accepted parts of infrastructure. 

Above-mentioned definitions and comments lead to the following definition that will be used 

henceforth this study regard ing infrastructure: 

"Infrastructure is the total of immovable services, facilities, and institutions without a (primary) 

commercial bias that form the underlying foundation of a community or society, for the purpose 

of education, health care, and public security, road, rail, water, and air traffic, and the provision 

of electricity, gas, water, and communication." 

Now that a definition has been formed and it is clear what infrastructure implies, the general 

characteristics of infrastructure (investments) have to be distinct. In the next paragraph, these 

characteristics will be treated exhaustively . 

2.2 GENERAL CHARACTERISTICS OF INFRASTRUCTURE 

The given definition merely shows what infrastructure implies; the characteristics complement 

this definition in order to gain complete understanding of infrastructure. Therefore, in this 

paragraph the characteristics of infrastructure in general will be treated . At first, the distinctive 

features of infrastructure will be given, after which the typical evolvement of an infrastructure 

asset is discussed. 

2.2.1 DISTINCTIVE FEATURES OF INFRASTRUCTURE 

Infrastructure and infrastructure investments have, generally spoken, a number of noticeable, 

unique characteristics, which can make infrastructure a complex yet an attractive investment. In 

this paragraph an enumeration of these characteristics will be given, as they can be distinguished 

when regarding infrastructure [see among other sources Capital Partners, 2003 and 2003a, and 

Macquarie, 2003 and 2004] .7 

Geographical immovableness - Infrastructure is composed of immovable, physica l, and 

capital-intensive components that are united with its surroundings. 

Essential (public) services - Infrastructure assets provide the community with services 

and facilit ies that are essential to its daily existence; e.g. access to television and radio 

is provided by a network of broadcasting towers, while airports, ports, roads, and 

railways provide the means for transportation of passengers and cargo. 

Strategic, competitive advantage - Barely any alternatives are available to using 

infrastructure assets. Therefore infrastructure assets have a relatively strong strategic 

and competitive advantage . In the first place, natural barriers to entry protect this 

position ; e.g. several types of regulation and legislation as well as the capital - intensive 

nature of infrastructure assets impede and/or prevent duplication of an infrastructure 

asset . In closing, other barriers to entry associated with infrastructure assets may 

include exclusive long-term concession periods, long-dated contracts accounting for a 

significant proportion of demand, et cetera. All of this results, as mentioned before, in a 

strong strategic and competitive advantage as one of the main characteristics of 

7 The enumeration can be liable to sell-side assumptions, since the mentioned documentation used is provided by either managers 
of infrastructure funds or advisors in infrastructure investments. 
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infrastructure, in addition to which sometimes it is a matter of - in a certa in extent -

monopolistic or oligopolistic characteristics. 

Long-term investment - Concessions or agreements concerning infrastructure assets are 

generally long-term based . For example, toll road concessions are generally for at least 

20 or 30 years, but may be for as long as 99 years or in perpetuity. Accordingly, 

infrastructure might function as a long-term investment. 

Low volatility and inflation hedge - The characteristic of providing essential services and 

the long-term nature of infrastructure assets, combined with the strong competitive 

position, leads to stable and predictable consumer demand, resulting in cash flows that 

can be more reliably predicted over the long-term compared to those of other asset 

classes . This stability in (operating) cash flows reduces the overall volatility of returns. 

In addition, the underlying revenue of infrastructure assets is often linked to inflation. 

Besides, investments in infrastructure assets are typically low risk due to the relatively 

low ratio of operating costs and the ability to mitigate several (initial) risks by using 

long-term contracts . 

Low correlation - Infrastructure assets have returns with low correlation to other asset 

classes, providing substantial diversification benefits. 

Defensive asset - Infrastructure facilitates the delivery of essential services and, as a 

result, cash flows from infrastructure assets tend to be less susceptible to business and 

commodity cycle volatilities. For example, even in economic downturns, people continue 

to consume water and require the use of electricity networks. 

An annotation has to be made that the above-standing characteristics are those of infrastructure 

in general; the more specific characteristics of each different asset (the extent to which a 

characteristic is applicable to an asset) will be treated in Chapter 4. 

Finally, it has to be mentioned that, due to the relatively low operating leverage of infrastructure 

projects as well as the often limited ability of influencing revenues (in other words the low 

influence on asset value), managing the asset is not as critical compared to other businesses . On 

the contrary , due to the low ratio of operating costs, financial optimisation of an infrastructure 

investment can add substantial value to equity investors. See Appendix B for additional 

information on the importance of financial structuring of infrastructure investments. 

2.2.2 TYPICAL EVOLVEMENT OF AN INFRASTRUCTURE ASSET 

Following on the characteristics , the typical evolvement of an infrastructure asset will be 

discussed in this subparagraph. In general, the life cycle of an infrastructure asset typ ically 

displays five successive phases [Macquarie, 2002], namely: 

the greenfield phase (development phase); 

the construction phase (development phase); 

the ramp up phase (operational phase); 

the growth phase (operational phase); and 

the mature phase (operational phase). 

In the greenfield and construction phase (combined also called the development phase) the 

highest risks may occur. In the subsequent phase, the ramp up phase, the asset is used for the 

first time and therefore the ramp up phase actually is the first operational period. In spite of that, 
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GENERAL CHARACTERI STICS OF INFRASTRUCTURE 

the ramp up phase is exposed to higher risks compared to the 'actual' operational phase, given 

that in this phase off-takers have to become habituated to the infrastructure asset. In general, 

the operational phase of an infrastructure asset consists of further growth and finally maturity. 

Revenues grow rapidly after which they eventually stabilise. From above-mentioned one can 

deduce that, generally speaking, the more the asset evolves, the more risk decreases. 

Furthermore, generally the value of the asset grows rapidly as well over time, since the (future) 

free cash flows available to investors increase at a great pace due to the growing revenues, the 

relatively low operational expenses, and eventually the lower debt service. All this results in a 

strong value increase of the infrastructure asset over time. However, this increase in asset value 

is a relative notion, since an important feature of infrastructure assets is the way they are 

privatised .8 For instance, when privatised on a concession basis (e.g. a toll road), after the 

concession period the asset generally reverts to government ownership with zero residual value 

to the sponsors of and/or investors in the infrastructure project (an example of a toll road 

concession is shown in Figure 2.1) . The enormous increase in asset value during its growth phase 

is, as mentioned before, generally devoted to the level of free cash flow available to investors, 

because of the rapid revenue growth and relatively low operating costs on the one hand and the 

already partially repaid principal on the other hand. If an infrastructure asset is fully privatised 

(e.g. a gas transmission and distribution network), the value of the infrastructure asset as well 

barely increases (in real prices). This is due to the high regulation; the revenues are generally 

linked to inflation and the market share of the asset isn't likely to increase either. Furthermore, 

as stated before and shown in Figure 2.1, the riskiness of an infrastructure asset decreases as it 

becomes more mature.9 

Figure 2.1 - Typical development of an infrastructure asset during its concession period [adapted from Macquarie, 2002]. 

In the next paragraph the above-mentioned general characteristics of infrastructure are 

compared to those of real estate, whereas these two asset classes apparently have some 

similarities . 

8 Privatisation of infrastructure assets will be extensively treated in the next chapter. 
9 Chapter 5 wi ll handle the risks associated with investing in infrastructure and to what extent those risks are applicable to the 
different assets available with in infrastru cture investment. 
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2.3 INFRASTRUCTURE VERSUS REAL ESTATE 

Infrastructure is a part of the built environment and also takes up a substantial part of total 

available land. Besides covering a great part of total land and being part of the built environment, 

infrastructure in some definitions - to a greater or lesser extent - is considered real estate. 

Keeris [2001] for instance describes real estate as the land and the for the long-term built upon 

that, including attached (natural and/ or artificial) objects, which according to the general 

conception are part of the whole and intended to permanently serve the whole and cannot be 

removed without affecting the character and/or functionality, as well as the thereupon applied 

restrictions. Conversely , Van Dale [1992] defines real estate as the land, the non-extracted 

minerals, the planting united with the land, as well as buildings and works, which are 

permanently combined with the land, either in a direct way, or in conjunction with other buildings 

or works . It is questionable to what extent non-extracted minerals and planting united with the 

land are a part of real estate, yet it may be clear that infrastructure in both cited definitions is a 

part of real estate. Basically infrastructure, as defined in the first paragraph of this chapter, is 

real estate: infrastructure is after all a capital-intensive property and its immovability 

(geographical immovableness) is an important feature . 

The link between infrastructure and real estate can also be derived from the fact that both assets 

are considered alternative investments. Therefore, in case an (institutional) investor decides to 

invest in infrastructure it generally is at the expense of (other) real estate in a portfolio. Two 

important reasons for real estate investors to invest in infrastructure are: 

The lack of sufficient high-quality real estate investments induces investors to seek other 

investment opportunities ; 

The opening up of the infrastructure investment market to private parties, which leads to 

numerous investment possibilities for investors in the foreseeable future . 

However, the number of true real estate investors that invest in infrastructure is minimal; most 

private parties active in infrastructure investment are large institutional investors or major 

international banks trying to further diversify their portfolios. So, although infrastructure is often 

considered real estate and apparently some similarity exists regarding both asset classes, there 

have to be motives for true real estate investors not to be active in infrastructure. In order to find 

an answer, the next subparagraph will draw a comparison made between on the one hand the 

characteristics of infrastructure (investments), as discussed before, and on the other hand the 

characteristics of 'traditional ' real estate (investments) . 

2.3.1 CHARACTERISTICS OF REAL ESTATE AND REAL ESTATE MARKETS 

In order to eventually make a comparison between infrastructure and real estate, following an 

enumeration of the general characteristics of real estate and real estate markets will be given 

[Van Gool et al, 2001] . 
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Direct real estate is considered an asset as well as a means of production ; on the one 

hand one can invest in real estate in order to make a return on investment, wh ile on the 

other hand one can own real estate in order to supply products or offer services. An 

investor in real estate therefore not only operates on the investment market. Instead of 

that, an investor in real estate operates on other markets as well (either direct or 

indirect) , like the rental market and other markets that are necessary to operate on in 
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order to util ise real estate. This requires an enterprising personality and, likewise, 

investing in direct real estate is considered to be extremely management intensive. 

Nevertheless, pro-active management may lead to substantial increase of the income 

return (conversely the capital gain is harder to influence). 

Real estate is geographically immovable. Due to this immovability, real estate is 

vulnerable to development in its surroundings. Direct real estate is - partly due to its 

geographical immovableness - heterogeneous. Furthermore, real estate is subject to a 

great extent of regulation and legislation. 

The life span of land and property is infinite respectively very long, which makes real 

estate most suitable as a long-term investment. Besides, real estate has a relatively long 

construction period as a result of which the supply reacts delayed on demand 

fluctuations and the short-term supply is characterised as price inelastic. All this results 

in typical real estate market cycles that in general are approximately one or a few years 

slow to econom ic cycles. 

Direct real estate is hardly separated. Because of this, real estate is highly priced per 

unit and has high transaction costs arising out of this . Besides, the market for direct real 

estate is characterised by 1: !-transactions. Direct real estate is illiquid as well; 

transactions are made in a long period of time. Furthermore, there is neither matter of 

continuous price making nor matter of only one market for direct real estate; several 

(local) market segments can be distinguished, that all have their own typical 

characteristics that also may differ per real estate class. Eventually, the real estate 

market is considered imperfect with incomplete information (non-transparent). 

Finally, it has to be mentioned that investments in direct real estate are in general large, 

bulky investments. Due to these often large-scale investments, real estate is commonly 

financed with a certain amount of debt. Because of this, fluctuations in costs of debt as 

well as in availability of debt influence the real estate market. 

Above-mentioned characteristics regarding real estate and its markets make real estate as an 

investment very complicated. However, it also brings along some advantages compared to other 

asset classes . Following, the investment characteristics of real estate will be discussed [Van Gool 

eta/, 2001]. 

2.3.2 CHARACTERISTICS OF REAL ESTATE INVESTMENTS 

Stable and long-term stream of direct revenues - The life span of real estate enables 

investors to generate a rental income for several decades, taking into account that 

generally it is a matter of long-term leases with interim inflationary adjustments. 

Return on the long term - Representative real estate indices show a nominal return on 

real estate of roughly 10% per annum on the long-term. Th is return consists of on the 

one hand the direct revenue stream (income return) and on the other hand the - in 

some cases excessive - increase in value of the underlying asset (capital gain). 

Attractive return at a low risk level - Analyses of historical real estate return series have 

demonstrated that the risk, i.e. the vo latility of realised returns, related to this asset 

class is relatively low, while returns of approximately 10% per annum can be considered 

attractive . 

Diversifying capacity of real estate - Risks may be reduced and better spread by adding 

a certain amount of real estate to an investment portfolio . 
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2.3 .3 

Inflation hedge - Returns on real estate prove to correlate strongly with inflation, by 

doing so real estate hedges (unexpected fluctuations in) inflation . 

COMPARISON 

Now that both the general characteristics of infrastructure (investments) and real estate 

(investments) are enumerated, it is necessary to compare them with each other and if necessary 

to provide a clarification. All this can be found in Figure 2.2. 

Figure 2.2 - Real estate compared to infrastructure . 
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Infrastructure investments 

The characteristic of providing essential services and the long

term nature of infrastructure assets, combined with the strong 

competitive position, leads to stable and predictable consumer 

demand, resulting in cash flows that can be reliably predicted . 

Not much historical data of realised returns on infrastructure 

investments are available . Nevertheless, due to the unique 

characteristics of infrastructure combined with realised returns in 

more mature markets, infrastructure is supposed to be an 

attractive long-term investment. 

As mentioned before, cash flows on infrastructure investments are 

generally stable and highly predictable. Consequently, these cash 

flows show little volatility. 

Due to the low correlation with economic conditions, infrastructure 

assets generally provide significant diversification benefits to a 

portfolio. However, holding multiple infrastructure assets does not 

provide comparable diversification benefits within an infrastructure 

portfolio. 

Since cash flows on infrastructure investments in general are 

inflation-linked, infrastructure hedges (unexpected fluctuations in) 

inflation . 

Figure 2.2 - Real estate compared to infrastructure (continued). 

As can be concluded from Figure 2.2, there are more similarities between real estate and 

infrastructure than just the immovability. The heterogeneity of the assets is a mutual 

characteristic of both, as are the long development period, long life span, and illiquidity. An 

important difference though, is that these characteristics are just relative for real estate 

compared to infrastructure: an infrastructure asset is more heterogenic than a real estate asset, 

the development period and life span of an asset are generally longer, and an infrastructure asset 

is even more illiquid than a real estate asset. This most certain counts for the large scale of 

investments: the investments needed in real estate are considered large, but pale into 

insignificance in comparison with infrastructure, where investments are necessary up to several 

billions of euros per project (e.g. London subway). This last issue can be considered as one of the 

reasons why real estate investors are not (yet) eager to invest in infrastructure: the amounts 

necessary to invest in infrastructure are a multiple of the amounts regularly invested in real 

estate . Another reason for the reticence is that, despite the numerous similarities, investing in 

infrastructure is not exactly the same as investing in real estate. These differences result in an 

unfamiliarity that makes it less attractive for real estate investors. A final argument on the 

moderate interest of real estate investors is that the infrastructure market is still immature, which 

involves a (large) number of uncertainties. 

Apparently there are numerous similarities between infrastructure and real estate. Despite of 

these similarities, the correlation between infrastructure and real estate is not significantly higher 

in comparison with other asset classes, what probably implies a separate asset class and also 

may lead to significant diversification benefits. Following, results are displayed of some initiating 

research regarding the relatively short performance history of infrastructure investments. 
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Hereunder, the performance of unlisted infrastructure is displayed over the period from June 

1996 to June 2003 [Macquarie, 2003a]. The unlisted infrastructure equity sector is reasonably 

well established in the Australian market with serious institutional investment starting around 

1995. Since that time, it has grown to become an important element of the alternative asset 

allocation of many of the larger domestic pension funds. An index is created, which provides a 

good representation of the overall sector and is comprised of the following: 

A number of wholesale investment funds, which are dedicated to infrastructure 

investment representing a large portion of the institutional investment market in 

Australia. These funds update valuations of their investments at least every 12 months. 

This group of funds has been given a 2/3 weight within the index. 

Macquarie Infrastructure Group (MIG) has been included in the index based on reported 

NTA (net total/tangible assets) as a proxy for an unlisted unit price. MIG has been given 

a 1/3 weight within the index. 

The data used for the index and comparative information has been measured as annualised 

returns each year to June. 
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Figures 2.3 and 2.4 show that unlisted infrastructure equity has outperformed other major asset 

classes over the period June 1996 to June 2003 by a considerable margin, producing returns of 

17% per annum on a compound basis without incurring a negative return in any year. Due to 

this, the risk-adjusted return is much better compared to the other asset classes as is shown in 

Figure 2.4. Based on this, (equity) investment in infrastructure may be considered attractive. 

Nevertheless, it is only compared to listed property vehicles. Hereunder, a comparison is made 

between on the one hand the former discussed unlisted infrastructure equity index and on the 

other hand returns on Australian direct property investments. 

32.0% 

28.0% 

24.0% 

" " ~ 20 .0% 
~ 

f 16.0 % 

~ 12.0% 

~ 
8.0% 

4.0% I 

0.0% 
1996 1997 1998 1999 2000 2001 2002 2003 

Year 

Unlisted infrastructure equity --Australian office --Australian retail Australian industrial 

Figure 2.5 - Performance of unlisted infrastructure equity compared to returns on direct property investments [Macquarie, 

2003a and Property Council of Australia] . 

The figure above shows that the unlisted infrastructure equity index has outperformed direct 

property investments as well over the period June 1996 to June 2003 in terms of annual average 

returns. Yet, the volatility of its returns is much higher. An explanation for this can be found in 

the following reasons: 

Although the performance of the unlisted infrastructure equity index is mainly based on 

direct investments in Australian infrastructure assets, generally the market for 

infrastructure investments is considered rather immature. Due to this immaturity, 

excessive returns like in 1999 are no exception and returns also may show significant 

fluctuations. Besides, as mentioned before, a relatively short performance history is 

displayed . When the infrastructure investment market will become more mature equity 

returns will probably stabilise . 

The unlisted infrastructure equity index is composed of a lesser amount of investments. 

In that way, an excessive return on and thus an exceptional performance of a single 

infrastructure investment within this index biases the overall outcome more than it 

would in the case of a single property investment. 

Table 2.1 on the following page shows the correlation of the unlisted infrastructure index with the 

other asset classes as well as with Australian inflation in that same particular period . 
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Table 2.1 - Correlation of unlisted infrastru cture equity with other asset classes and infiati on (Ju ne 1996 - June 2003) . 

International equities 0.54 1.00 

Listed property 0.43 0 .29 1.00 

Au stralian bonds 0.23 0 .41 0 .58 1.00 

Australian cash 0.62 0.25 0 .09 0.34 1.00 

Unlisted infrastructure equ ity 0.21 0 .06 (0.3 1) (0.37) 0. 17 1.00 

0. 00 0 .40 0.25 (0 .17) (0.29) 0 .06 1.00 

(0.49) (0.51) (0 .32) (0 .30) (0. 63) (0.51) (0 .10) 1.00 

0.3 5 0. 54 (0.06) 0. 51 0.30 0.43 (0.15) (0.37) 1.00 

(0.22) (0.55) (0.15) (0.42) 0.1 3 (0.21) 0 .21 0.28 (0 .70) 1.00 

As appears from above-standing correlations10
, the unlisted infrastructure equity index 

demonstrates a very low and even inverse correlation with other asset classes providing 

substantial diversification benefits . It also inverse correlates with inflation, which is rather strange 

because one distinctive feature of infrastructure should be that it hedges inflation. On the other 

hand, so should property. As can be found in the table above, the office and retail sectors slightly 

correlate with inflation and therefore somewhat offer protection against it, while the industrial 

sector heavily inverse correlates with inflation . Besides, the unlisted infrastructure equity index is 

not fully comprised of Australian infrastructure assets and, once again, only covers a relatively 

short per iod of time . Due to this, it is not possible to give a representative picture regarding the 

correlation of infrastructure with other asset classes and/or inflation. 

In the previous section an attempt to compare equity investments in unlisted infrastructure with 

other assets is given. Not only unlisted infrastructure should be considered attractive . Several 

comparison studies have already proved that listed infrastructure has competitive advantages as 

well and provides substantial diversification benefits to an investor's portfolio [Macquarie, 2004b 

and Capital Partners, 2004). 

So, when regarding the general characteristics of infrastructure as well as the performance of 

infrastructure investments so far, infrastructure may be considered a complex yet an attractive 

investment (favourable risk-adjusted return). 

2.4 SUMMARY 

This chapter has provided general information regarding infrastructure, which is necessary for a 

better understanding of this thesis ' subject. First, the relevance of infrastructure is shortly 

discussed , after which infrastructure is defined . 

"Infrastructure is the total of immovable services, facilities, and institutions without a (primary) 

commercial bias that form the underlying foundation of a community or society, for the purpose 

of education, health care, and public security, road, rail, water, and air traffic, and the provision 

of electricity, gas, water, and communication." 

10 Please not e that the va lues between brackets are negati ve, e.g. Au stralian bonds and Australian infiation negatively correlated 
over th e peri od June 1996 - June 2003 as its value is (0.42) . 
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Subsequently, the general characteristics of infrastructure (investments) are enumerated. One 

has to consider that this enumeration is based on literature and documentation that are currently 

available. This documentation is generally provided by parties that either manage their own 

infrastructure funds - and therefore want to convince (institutional) investors to invest in their 

funds - or advisors on infrastructure investments. Due to this, most enumerated general 

characteristics can be considered 'sell-side assumptions'. However, when considering the 

relatively short history of infrastructure investments, the exceptionally attractive (investment) 

characteristics given by those 'selling ' parties are so far justified. Nevertheless, when the market 

for infrastructure investments will become more mature and investing in infrastructure becomes 

more common, excessive returns will vanish and annual average returns on infrastructure 

investments are expected to stabilise on a certain level, that could be attractive based on a risk

adjusted perspective. 

As can be derived from the discussed evolvement, an infrastructure asset passes through a 

number of phases during its life cycle. During this life cycle generally its riskiness reduces, 

whereas the asset value increases in time. However, the residual value in most cases is nil as the 

asset reverts to government ownership after the concession period without payment to the 

private sector vehicle. 

From the comparison between infrastructure (investments) and real estate (investments) can be 

derived that infrastructure appears to have more in common with real estate than just its 

immovability. There are a number of reasons, though, why true real estate investors are not so 

eager to invest in infrastructure (yet): the infrastructure market is still immature and the 

appearing differences between infrastructure and real estate involve uncertainties for true real 

estate investors. Besides this, the correlation between infrastructure and real estate is not 

significantly higher compared to that with other asset classes, which makes it less appropriate for 

real estate investors. 

Now that infrastructure and its characteristics are delineated the following chapter will treat the 

infrastructure market as well as the possibilities for private sector parties in the provision of 

public infrastructure services . 
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CHAPTER 3 - THE INFRASTRUCTURE MARKET AND 

PRIVATE SECTOR INVOLVEMENT 

The previous chapter has given an introduction in infrastructure. Infrastructure is defined and its 

general, distinctive (investment) characteristics have been discussed, as well as compared those 

of real estate . Based on these characteristics it is declared why a growing number of particularly 

large institutional investors have shown an increasing interest in this 'new' asset class and 

therefore add infrastructure investments to their portfolios, in general at the expense of real 

estate. 

Where the previous chapter has set out the 'product' infrastructure, this chapter will treat the 

market of infrastructure and the possibilities for private investors on this market. At first an 

outline of the history of private investment in infrastructure will be given, after which the current 

situation and the investment necessities for the (near) future are treated. Complementary, the 

conditions and expectations in a large number of countries in continental Europe are analysed, on 

the basis of which the most promising countries for future investment will be determined . 

Furthermore, the Dutch infrastructure market will be specially highlighted and an overview of the 

players active in the infrastructure market will be given. 

Consequently, in Paragraph 3.6, an overview of the possibilities for (institutional) investors to 

invest in infrastructure projects is given, by discussing the available options within the range of 

infrastructure privatisation. In a subsequent subparagraph the objectives and driving forces for 

the public sector to privatise infrastructure are treated. Since the public sector is not willing to 

give up all control of infrastructure services, in most cases regulation is applicable . In the 

concluding subparagraph, the whys and wherefores of regulation are discussed. 

The objectives for this chapter are to gain insight in the possibilities for private investors to invest 

in infrastructure and the countries where they are best able to do this. 

3.1 HISTORIC BACKGROUND AND OUTLOOK 

Private sector involvement in the financing and provision of public infrastructure and services is 

not a new phenomenon, but appears to follow cycles where public and private sector alternate . 

Infrastructure and public services have been private during certain periods throughout the 

history. 

3.1.1 HISTORY 

There are a few examples from both Europe and the United States where in the 19th century 

railway concessions were awarded to private entrepreneurs, but in many countries the provision 

of infrastructure was viewed as a responsibility of the public sector. This was the case until the 

late twentieth century . In the 1980s, though, this viewpoint regarding the role of the central 

government in the economy changed, initiated in the UK and the US. In the UK, for instance, the 

government started selling off financial participations in commercial sectors such as steel, 

banking, and car manufacturing. This was followed by the privatisation and the opening up to 

private sector investment in infrastructure and public services. 
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With the United Kingdom leading the way, the face of the infrastructure industry gradually and 

fundamentally started to change, marked by a shift from public to private financing and provision 

of infrastructure and the introduction of the principles of competition and commercialisation. The 

role of the public sector changed from direct and active actor in provision of public goods and 

services to one of regulator, facilitator, and user of such goods and services [Bastin, 2003]. 

Currently, the UK is still leading, together with Australia. Both countries have the most mature 

privatised infrastructure market, as can be derived from the fact that these are the only countries 

where all infrastructure categories are accessible for privatisation; only 20% of all infrastructure 

in these two countries though, is actually private property [Capital Partners, 2003]. The only 

other country with a rather mature infrastructure market is Canada . Other countries in the world 

are still in an earlier phase of maturity; in Appendix C the situation in a large number of European 

countries is shown (situation May 2004). This appendix shows that in France and Spain certain 

categories (e.g. toll roads) are in a mature phase and that these two countries together with 

Germany and Ireland show advanced developments all along the infrastructure privatisation line 

[Abadie and Howcroft, 2004]. 

3.1.2 OUTLOOK 

As stated before, the estimated global market of infrastructure assets is around EUR 20 trillion. 

This estimate is purely based on the total value of all assets; the total investment needs 

(including maintenance, rehabilitation, et cetera) in infrastructure are (way) beyond that, as the 

following figures show [OECD, 2004a]. 

On energy infrastructure solely (electricity, coal, gas, and oil), there is an investment 

need until 2030 of around EUR 13 trillion; the share of replacement and maintenance of 

existing and future capacity in this is around 50%. 

Annual global new investments in water infrastructure are estimated to increase from 

the current EUR 61 billion to around EUR 146 billion in 2030 in order to cover growing 

water supply; this means that investments for rehabilitation or upgrading are excluded 

in these estimates. 

The investment needs for road infrastructure over the period 2005-2010 are estimated 

to be around EUR 210 billion per year. 

Investments in mobile and fixed line telecommunications are estimated to be around 

EUR 210 billion a year over the period 2005-2010. These figures do not include one of 

the top priorities for the international community, namely to bridge the 'digital divide'. 11 

An example of markets with possibilities for investors to invest in infrastructure are the new EU 

Member States in the east of Europe. After all, many of these countries have an out-of-date 

infrastructure network that needs a huge upgrading in order to have a real connection with 

Western Europe. The World Bank estimated the infrastructure investment needs for the accession 

candidates to be EUR 65 billion over the next fifteen years. It cites that about one third of this 

has to be invested in Poland [Abadie and Howcroft, 2004]. This EUR 65 billion only regards 

investment in transport infrastructure. For the other categories of infrastructure a multiple of this 

amount will be necessary. However, there are not only investments in transport infrastructure 

11 'Digital divide' is a term used to identify the global division concerning information and communication technology facilities and 
services between First and Third World countries. Where the developments in civilised countries in this sector are happening in 
quick succession, the servi ces and facilities in the developing countries are still in their infancy. 
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necessary in just 'new Europe': there are plans to build a Trans-European Transport Network 

(TENs). A project group of the European Commission has made an assessment of the necessary 

investment for the realisation of this plan and the estimates are that it will cost around EUR 600 

billion until 2020 [European Commission, 2003]. But 'old Europe' offers more opportunities, 

partially because the preconditions are present in most countries: Western Europe offers more 

attractive infrastructure investment opportunities, with the current market seeing, for example, 

restructuring and consolidation of regulated utilities, secondary sales of rail network systems, and 

divestment of certain communications infrastructure. In addition, a large number of countries 

offer a stable political and economic environment and the single currency platform across a 

number of major economies can also be seen as an attracting factor [Macquarie, 2004] . 

However, the situation - of course - is not equal for all countries . In recent years, studies have 

been performed on the outlook and chances in the different countries in continental Europe in 

order to determine the most promising countries on the continent. The studies and their results 

will be treated in the next paragraph. 

3.2 PROMISING COUNTRIES 

As stated before, the infrastructure market in the UK is much larger and much more mature than 

in countries in continental Europe. The latter countries, however, are gaining ground. In order to 

determine how the different countries12 develop in the infrastructure area, DLA has performed an 

investigation under several dozen of professionals throughout Europe, to decide the current 

conditions and future expectations in each of the countries in continental Europe. In order to 

determine these conditions and expectations, each market has been analysed based on the 

following criteria [DLA, 2004]: 

Project pipeline and sector profile - A good market has a real and long-term demand for 

expertise and delivery and sufficient support from the (local) politics. This is 

demonstrated by the value of the infrastructure projects program, the number of 

projects in the program, and the spread of sectors that is applied. 

Time and complexity of the procurement process - This concerns the time it takes and 

the investment that is required by bidders whilst the process is still competitive . These 

two issues translate into cost and risk of bidding. 

Competition/access to markets - This regards the strength and scope of local market 

providers and funders, the openness of the market, and the fairness and transparency of 

the competition process. 

Appropriate risk transfer - At first, this has to do with the extent to which risk has been 

transferred from the public to the private party and how the key risks are allocated. 

Furthermore it concerns the mechanisms that are in place to deal with manifestation of 

risk which challenges project economics. Finally, it also concerns to what extent the 

public sector has the ability to value risk transfer and appreciate innovative solutions to 

project delivery and risk allocation. 

Availability of funding - This regards the sources of funding (banks, third-party equity, 

etc) as well as the funding structures. Also included is the availability of government 

support to a project. 
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The participants in the investigation had to allot each country/region with a score for each of the 

five above-mentioned criteria. This resulted in a total score for each country, both for the current 

market conditions and for the future expectations. The overall results show that the participants 

consider Spain to be the most promising country in continental Europe, followed by Italy and 

Portugal. Other countries/regions considered to show some prospect are Scandinavia, France, 

Germany, and The Netherlands. A annotation has to be made here, regarding Spain's first 

position: the investigation was held during a European PPP conference held in Madrid . This could 

well mean that the number of Spanish participants was disproportionately high, which could lead 

to the positive results . An important conclusion of the investigation, namely, is that participants 

consider their domestic market more attractive than their non-domestic markets. 

The statement that the position of Spain is biased in DLA's investigation can be supported by the 

results of a rather similar study on the private investment opportunities in infrastructure in 

continental Europe performed by Ecorys [Van den Broek and Gietema, 2004). This study focuses 

on the current situation and future outlook of both a country's project pipeline and best practices 

as the cultural, economical, and political situation and preconditions in a country. The results of 

the study show that Italy, Portugal, Germany, and The Netherlands are the most promising 

countries in continental Europe, with Spain not even being mentioned as potential country. 

Remarkably, the Central and Eastern European countries Czech Republic, Estonia, and Poland are 

considered very promising as well by Ecorys. 

Although there are some differences in outcome, both studies consider Italy and Portugal, 

followed by Germany and The Netherlands, as the most promising countries of continental Europe 

for private sector investment in infrastructure in the near future. Appendix D gives an overview of 

the opportunities for private investment in infrastructure in the (near) future. 13 Nonetheless, the 

following gloss should be made: the terminology used in aforementioned appendix for both 

infrastructure classes and assets will be introduced and explained further on in Chapter 4, but for 

the purpose of consistency and understanding, they are already mentioned in this table. 

As can be derived from the above-standing, both at present and in the near future large capital 

investments are required to meet the world's need for adequate infrastructure and public 

services. At the same time, budget sector capacity to fund infrastructure investments from 

general revenue or borrowing is constrained, resulting in a widening gap between actual and 

necessary investments. A lot of governments are well aware of the urgent need for adequate and 

up-to-date infrastructure. They therefore further increase their opening up to investors to 

privately fund infrastructure facilities. This trend in combination with the in this paragraph set out 

investment potential the infrastructure market has to offer, creates numerous possibilities for 

institutional investors to invest their surplus of money. 

3.3 INFRASTRUCTURE MARKET IN THE NETHERLANDS 

As mentioned above, although the Dutch infrastructure market is still in its infancy, it is a very 

promising market. In The Netherlands, there are only two cases of infrastructure development in 

12 Besides the United Kingdom, Ireland is not taken into consideration as well, since this market - like the UK - is already well
developed with adequate transparency and well- recorded project pipeline. Consequently, the Irish infrastructure market is beyond 
the 'promising stage' and offers a large number of investment opportunities. 
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which private parties participated, being the 'Wijkertunnel' and the 'Tunnel onder de Noord'. In 

both projects, the private sector had merely the role of financier [Schwartz, 2000]. Nowadays, 

this is changed and the private sector is involved in all stages of infrastructure. Its market is 

rapidly growing: four projects (the A59, N31, Delfland Waterwaste Project, and the high-speed 

rail project HSL [Van Boxtel and Bindels, 2004]) are in development and even more are in the 

pipeline to be developed in the near future. 

Recently, the first Dutch school to be developed through PPP has been announced. TalentGroep 

(a consortium of Strukton, Imtech, ISS Facility Services, and Barclays Private Equity) has been 

selected by the Municipal Council of The Hague to finance, construct, and maintain the Montaigne 

Lyceum, a secondary school in Ypenburg [Vastgoedmarkt, 2004]. 

Furthermore, in the upcoming years the government plans to split the power companies (gas as 

well as electricity) into two separate businesses and privatise each of them. The result will be that 

the energy market consists of companies active with the production/exploration, supply, and 

retail of electricity/gas on the one hand and network managers responsible for the transport and 

distribution on the other [Brinkhorst, 2004]. Especially the latter is very interesting regarding 

private investment in infrastructure. 

All in all, the Dutch infrastructure market is currently rather small. However, there are estimates 

that the Dutch infrastructure market has the potential to grow with around EUR 1 billion per year 

[Seebus, 2004]. Several infrastructure projects are in the pipeline to be developed and operated 

in co-operation with private sector parties. 14 Furthermore, The Netherlands has a reasonably 

stable political and economic environment and besides - in general - revenues generated in 

infrastructure investments are linked to - in this case Dutch - inflation, as are the liabilities of 

ABP. Therefore, investing in Dutch infrastructure projects would perfectly hedge inflation. 

3.4 PRIMARY AND SECONDARY MARKET 

The market for private investment in infrastructure can be divided into two markets, being the 

primary and the secondary market (these are similar to respectively the development phase and 

the operational phase, mentioned in Paragraph 2.2) . The primary market consists of 

infrastructure projects in the development phase and since this brings along more insecurities, 

the risks are considered much higher. Consequently, the possible returns can be much higher as 

well. The secondary market consists of projects that are already operational and because of that 

the risks in this market tend to be lower: future cash flows can be estimated more accurate and 

most project uncertainties have been reduced. 

Compared to the secondary market, the primary market is relatively small, both in numbers of 

players as in invested capital. This cannot only be clarified by the higher risks, but also by the 

barriers that new parties experience when they want to enter the market. ABP is currently active 

in the secondary market, via participation in a European infrastructure fund managed by 

13 The given assets and asset classes for each country generally are complementary summaries of the consulted sources. 
Unfortunately, it was not possible to perform a complete research on the correctness of the given assets of each source. 
14 Since the beginning of 2005, each new infrastructure project with a value of at least EUR 112.5 million will be PPP-examined, 
i.e. examine if development through PPP offers surplus value. This could very well lead to an increasing number of PPP projects in 
The Netherlands [Zalm, 2005]. 
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Macquarie, who are responsible for the acquisition of already operational infrastructure projects 

(e.g. South East Water). 

3.5 PLAYERS ON THE INFRASTRUCTURE MARKET 

In this paragraph an overview of the players on the infrastructure market is given. There are a 

large number of different parties active in the infrastructure market, but the following 

enumeration will only consist of the most important type of players in the process and is 

therefore not an exhaustive inventory. There is a division into five different groups with each their 

own specialism [adapted from Brealey et al, 1996, Capital Partners, 2003, and Huijsen et al, 

2004]. 
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1. Governments - Governments, or public sector authorities otherwise, of course, are the 

most important players in the infrastructure market with a diversity of tasks, such as: 

Establish a (new) regulatory framework; 

Initiate new projects; 

Put building orders out to tender; 

Grant concessions; 

Control the concession holders. 

These tasks can be performed by the government itself or by a government-appointed 

authority. In order not to fall behind to the private parties in the market, continuous 

institutional development is necessary. This is carried out both by a complete legislation 

and by the existence and activity of a PPP unit, like the PPP Knowledge Centre in The 

Netherlands. Appendix E shows the stage in which the governments in a large number of 

European countries currently are. Contrary to the above-enumerated tasks, the 

government can also serve as a user of infrastructure goods and services. This will be 

further discussed later on. 

2. Investors and lenders - Infrastructure is a very capital-intensive investment class. The 

money to acquire a project is composed from (in general) two parts: equity (investors) 

and debt (lenders). Since infrastructure projects require a large (up-front) investment, 

the investors in infrastructure investment funds are especially (large) banks and 

institutional investors, like pension funds such as ABP and Oslo Pensjonsforsikring and 

insurance companies such as ING and Generali. The debt facility is most commonly 

contracted with a bank. 

3. Contractors - These companies formerly did limit themselves to just developing the 

infrastructure project. Nowadays, more contractors hold a stake in the equity of a 

consortium, i.e. contractors more often can be seen as project sponsors. A sponsor in an 

infrastructure project differs from an investor in an infrastructure project in that 

generally a sponsor is closely involved during both the development and the operational 

phase of a project, whereas an investor merely injects risk-bearing capital. Examples of 

contractors active in infrastructure are Vinci and Strukton. 
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4. Managers - Managers are the link between the several participants in an infrastructure 

project/fund. They are responsible for project acquisitions, attraction of equity and 

facilitating debt, management of operators and contractors, contact with governments, 

et cetera. The number of market parties that act as manager of infrastructure funds is 

relatively low; besides that, almost all active companies are Australia- or UK-based. 

Especially the primary market - a high-risk market - has just a few players; HSBC and 

Innisfree are amongst them. Companies notably active in the secondary market are, 

besides the primary market players, for instance Morgan Stanley and Macquarie. 

In order to increase the level of commitment of a manager as well as to solve problems 

of incomplete contracting and costly monitoring, the managers generally are arranged to 

take an equity stake in the infrastructure project/fund. Such a stake ties the managers' 

wealth to their actions, thus rewarding hard work and penalising sloth [Brea ley et al, 

1996) . 

5. Consultants - Because only few are familiar with the infrastructure market, new parties 

try to gain quick information by hiring consultants. However, the number of consultants 

with market know-how is limited. The few consultants that are active, such as 

PricewaterhouseCoopers, Ernst & Young, Ecorys, and Capital Partners have divisions that 

are specialised in infrastructure, which gives them an advantage over other, more 

general, consultants. 

As mentioned before, the above-standing enumeration of currently active players in the 

infrastructure market is non-exhaustive. Numerous other parties might be involved, like suppliers 

of required goods once the project has become operational, off-takers of delivered services, and 

so on. For large institutional investors, like pension funds and insurance companies, infrastructure 

projects offer in fact two possibilities to participate1s either by accommodating an infrastructure 

project company with a loan (debt facilitator) or by placing more risk-bearing capital in such a 

company (equity16 investor; either direct or indirect, either listed or non-listed). It may be plain 

that this study only concentrates on the latter-mentioned possibility - where institutional 

investors require a return on their investments commensurate with the borne risk - as this is 

considered investing contrary to facilitating a loan (financing). 

Now that it has been made clear that this study focuses on institutional investors being equity 

investors in infrastructure projects, the following paragraph overviews the possibilities to do so. 

This overview will be based on the options available within the range of infrastructure 

privatisation. 

15 Another possibility to invest in infrastructure projects, amongst others, is the use of mezzanine debt. Mezzanine, as the name 
implies, can be seen lying somewhere between equity and loan capital. It combines an unsecured loan with some of the risk and 
reward elements of equity. It is commonly used where the sums required to be raised cannot be fully met by equity and bank 
lending. A mezzanine loan carries interest, usually at a variable rate above the base rate, and the interest rate exposure is often 
limited by cap or swap (exchanging a fixed rate for a variable rate or vice versa) arrangements. The equity element in mezzanine 
usually consists of warrants that allow the lender to subscribe for ordinary shares [Warner, 1996) . 
16 Equity is described as ownership interest in a corporation in the form of common stock or preferred stock . It is the risk-bearing 
part of the company's capital and contrasts with debt capital which is usually secured and has priority over shareholders if the 
company becomes insolvent and its assets are distributed [Jnvestorwords] . 
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3.6 PRIVATE SECTOR INVOLVEMENT 

Previous paragraphs have described the infrastructure market and the most significant active 

players on it. As can be deduced from this, the infrastructure market has an enormous capacity. 

Yet, contemporary infrastructure facilities and public services moreover do not meet modern 

society requirements. Therefore, necessary capital improvements have to be made. However, 

public sector capacity to fund such infrastructure investments is - as denoted before - constraint. 

Governments, in an attempt to still offer basic facilities and services by creating up-to-date 

infrastructure works, enter into thoroughgoing partnerships with private sector parties or even 

fully privatise former (infrastructure-related) public companies. In order to do so, several 

mechanisms are available for involving the private sector in funding and managing infrastructure 

projects that generally depend on the extent of privatisation. 

This paragraph first of all provides insight in the extent of privatisation. Following, the possibilities 

for private parties to participate in infrastructure projects are handled, which arise from the 

extent of privatisation. Finally, privatisation objectives and driving forces are given as well as 

some commonly used regulation methods governments ply in order to restrict private sector 

parties making the most of an opportunity. 

3.6 .1 THE EXTENT OF PRIVATISATION 

Involvement in the infrastructure funding and managing process of one or more private parties 

partly depends on to what extent an infrastructure project or asset will be respectively is 

privatised. Roughly, three different phases can be distinguished in funding and managing 

infrastructure projects or assets, all with the private sector - to a certain extent - differently 

involved [see among other sources Brealey et al, 1996, IFSL, 2003, and Bastin, 2003]: 

The first phase requires hardly if any private sector involvement; i.e. 'the old-fashioned 

way' of delivering infrastructure and related public services to a community .17 The 

funding as well as the management is completely arranged by the government. Brealey 

et al [1996] are using the term nationalisation for this form of 'arrangement'. Following, 

there are means in which the government or a government-appointed authority either 

utilises the private sector for the management of infrastructure (e.g. service contract 

arrangements), or for the funding of infrastructure (e.g. leases and conventional public 

sector procurement18
). In conclusion one can say that these means do not require much 

private sector involvement and therefore essentially fall beyond the scope of this study. 

The subsequent phase includes a variety of co-operation models between public and 

private parties; the so-called public private partnerships (PPPs). Because there are great 

differences between countries in the way the PPP concept is made operational, it may be 

plain that it is rather difficult to formulate a uniform definition of public private 

partnerships. However, public private partnership is a concept, which involves the public 

and private sector working in co-operation and partnership to provide infrastructure and 

public services. Instead of the public sector procuring a capital asset by paying for it full 

17 Using the term 'the old-fashioned way' is not quite correct, since throughout most of the history of the industrialised world 
much of the funding for large-scale public works has come from private sources of capital. Following, a trend was noticeable in 
which public sector financing began to dominate private sector financing; in this context designated as 'the old-fashioned way', as 
the private sector is completely not involved [Brealey et al, 1996). 
18 Leasing enables the government to simply secure finance by leasing the infrastructure assets from the private sector, while 
retaining responsible for managing the assets. In contrast, conventional public sector procurement enables the government to 
finance infrastructure assets with (additional) private sector funding; the form that was commonly used - as stated in the 
previous footnote - throughout most of the history of the industrialised world until the late 19'" century. 
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up-front, the effect of a typical PPP structure is to create a single stand-alone business 

(known as a special purpose vehicle or project company), financed and operated by the 

private sector. The purpose is to create the asset and then deliver a service to the 

(public sector) client, in return for payment commensurate with the service levels 

provided . Generally, this is carried out by the government granting a concession to - as 

stated before - private sector parties co-operating in a project company (SPV) especially 

established to undertake this particular project. 

The last phase, eventually, is privatisation. Privatisation means the partial or full 

divestiture of infrastructure assets by the public sector; publicly regulated but privately 

owned infrastructure assets. 

PPP differs from privatisation in that the public sector retains a substantial role in PPP projects, 

either as the main purchaser of services or as an essential enabler of the project (service 

specification, procurement, contract monitoring, et cetera), and not just as (market) regulator. 

According to PricewaterhouseCoopers [2001] PPP differs from privatisation in that in general legal 

ownership of any asset created rests with the public sector. 

The privatisation phase does also include infrastructure and public services that traditionally fell 

within the realm of government responsibility, but that, as a result of technological evolution, 

deregulation, or liberalisation, have lost their character as natural monopoly and have become 

more commercial in nature. Because of their dissolved advantageous characteristics compared to 

'normal infrastructure works', 'commercialised infrastructure works' fall beyond the scope of this 

study. An example of commercialised infrastructure is KPN (from State Telegraph Service to Royal 

KPN NV), dealing with a multitude of activities and therefore has lost its character as natural 

monopoly and is more vulnerable to fluctuations in economic cycles . 

Below, the above-standing is summarised in a diagram. As aforementioned, hardly if any private 

sector involvement is required in the phase prior to PPPs. Therefore this study does not focus on 

this phase . Furthermore, this study also does not focus on the commercialised infrastructure 

assets. Due to several reasons these assets have lost their character as natural monopoly and are 

exposed to market and pricing risks, while they are competing in the market for the sale of a 

product (e .g. electricity generation and retail). Consequently, this study only focuses on the two 

phases in which it actually is a matter of - to some extent - privatisation of infrastructure (i.e. 

the two latter phases) and for that reason offer opportunities for private parties, like institutional 

investors, to participate or - where appropriate - invest in infrastructure projects or assets (via 

equity investment in - infrastructure project - companies). Furthermore, this diagram will be 

specified throughout the rest of this study . 

NATIONALISATION • 

Commer~astru ctur~ 

Fi gure 3. 1 - The extent of privatisation of infrastructure and this thesis' focus. 

31 



CHAPTER 3 - THE INFRASTRUCTURE MARKET AND PRIVATE SECTOR INVOLVEMENT 

In the following subparagraph the concept public private partnership (PPP) will be handled as it 

after all offers opportunities for private sector parties to participate and eventually for 

(institutional) investors to invest in infrastructure projects. 

3.6.2 PUBLIC PRIVATE PARTNERSHIPS 

As stated before, there are great differences between countries in the way PPP is made 

operational. In the United Kingdom for instance - under the so-called private finance initiative 

(PFI) - operational and concession-based models are in use, whereas in countries such as 

Germany privatisation and outsourcing are considered forms of PPPs [Bastin, 2003]. 

Nevertheless, the following attempts to give a structured and general overview regarding PPPs as 

a possibility for institutional investors to invest risk-bearing capital in infrastructure projects. 

PPP is a concept, which involves the public and private sector working in co-operation and 

partnership to provide infrastructure and public services [IFSL, 2003]. It covers a range of 

alternative structures of contractual arrangements that fall between nationalisation on the one 

hand and partial or full privatisation on the other. 19 The concept generally evolved since the early 

1980s and is expected to rapidly and geographically expand in the future due to public sector 

budget constraints, capital improvement needs, and the necessity to transfer risks away from the 

public sector. 

Bastin [2003] uses the term PPP to denote the delegation, through contract, by the public sector 

of responsibilities for the public services and infrastructure provision statutorily conferred to it. 

Under such arrangements, PPPs generally involve the public sector buying, under long-term 

contracts for a fixed period of time, services and facilities that are built, financed, and operated 

by the private sector. It entails transferring the risks, in part or in full, associated with the 

planning, development, construction, financing, and operation of public services and 

infrastructure investment projects. 

Such delegation can take the form of a co-operation or joint venture between public and private 

parties or of a concession. In both cases, risks are transferred away from the contracting public 

sector party with no or limited financial recourse to the government. 20 The co-operation model 

involves the establishment of a company with joint public and private shareholding, to carry out 

investment in and/or operate infrastructure and public services. Under the model, the public and 

private partners essentially share all investment and operating risks. In contrast to the co

operation model where all risks are fully shared by the public and private partners, under the 

concession model, each of the different risks is contractually structured and allocated to either 

the public or the private party.21 

19 Solely the United Kingdom already has over 450 different concession arrangements available within the range of public private 
partnerships [Wessels, 2003] . Therefore, the UK can be regarded as the precursor in the current expansion of PPPs. In the early 
1990s, the UK government launched a new form of a public private partnership, called the private finance initiative (PF!), in an 
attempt to attract private sector support for a wide range of government projects in such sectors as transport, health, prisons, 
and defence. PF! entails transferring the risks associated with the public service projects to the private sector in part or in full. The 
PF! has now become an established method of delivering many public services that require significant investment in capita l assets 
[see among other sources Bastin, 2003 and Grahame, 2003]. 
20 Transferring risks away is one of the main objectives of implementing public private partnerships by governments. 
21 In the case of a co-operation or joint venture, the government simply is a shareholder and therefore bears the same risks other 
shareholders do. In the case of in this context meant concession models, the government is a participant in the infrastructure 
project and all risks are - as mentioned before - contractually structured and allocated to the party best able to bear those risks . 
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Contractual arrangements within public private partnerships 

As stated before, the concept PPP covers a range of alternative contractual arrangements. 

Besides the private sector being responsible for the funding (F) of the infrastructure asset, all 

contractual arrangements between the public and private sector imply several of the following 

components: 

Design 

Design (D); 

Build (B); 

Operate (0); 

Own (O); 

Transfer (T). 

The design component implies all actions that need to be taken to initiate an infrastructure 

project and therefore involves a lot of risk for private sector parties. Besides designing the 

infrastructure asset given standards and requirements, the design component also implies 

applying for - and eventually receiving - permits. 

Build 

A contractual arrangement within a public private partnership may also consist of the build 

component; i.e . a construction agreement. 22 If the build component is not used in conjunction 

with the design component, than this action solely entails the building of the infrastructure asset 

given an already approved design and already granted perm its. 

Operate 

It may be plain that a contractual arrangement between the public sector and private sector 

parties co-operating in an especially established project company has to contain an operational 

component (in general a concession agreement23 between host government and project company 

and facilities management contracts24 subcontracted by the project company). Investors and/or 

project sponsors after all need to be repaid for their initial investment. This repayment generally 

consists of an annual payment plus a premium for the assumed risk. Therefore, from an 

investor's point of view, an operational period is a necessity. 

Own 

An infrastructure asset created under a PPP contract is not beforehand owned (in perpetuity) by 

the project company (SPV). This is for instance the case when considering a PPP based on a 

DBTO (design, build, transfer, and operate) model. In this model, the private sector designs and 

builds a public facility or infrastructure asset for the public sector and provides, as afore

described, the financing for it. Upon completion, the title for the new facility is then transferred to 

the government but the private sector contractor has the contractual obligation to operate the 

facility and recover its investment (construction costs and other initial investment costs as well as 

operational costs and financing costs) in the project over a set number of years [Seader, 2002]. 

Of course, this recovery of investment includes a risk premium for the borne risk as well. 

22 The construction agreement will usually be a fixed price, turnkey contract over a specified period in which the contractor 
assumes all construction risks [IFSL, 2003]. 
23 Concession agreements, as the name implies, govern the supply of services by the project company to the (public sector) user 
and would include service level agreements and the payment mechanism [IFSL, 2003] . 
24 The facilities management contract for operational and maintenance services will usually be subcontracted by the project 
company, often to subsidiary companies of the parent shareholder [IFSL, 2003]. 
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Contrary to the DBTO model, under the BOT (build, operate, and transfer) model, the private 

sector consortium accomplishes the construction and operates the new facility for some specified 

length of time after which it is expected to transfer ownership to government, usually at no cost. 

So eventually, the government retains control of the infrastructure asset again. Following, the 

government might decide to once again grant a concession to a private sector entity (the same 

project company or a new one) for the operation of the infrastructure asset for another fixed 

period of time. 

Finally, under a BOO (build, own, and operate) model the project company finances and operates 

the infrastructure asset as an owner; it is not required to transfer the facility back to the host 

government. 

Transfer 

As described-above, depending on the terms of the contract, the infrastructure asset is in general 

(eventually) transferred back to government ownership. 

As can be derived from the above-standing regarding public private partnerships, in general the 

government (or a public sector entity otherwise) will be the main purchaser of the delivered 

services and pays the contracting entity (project company) a stream of committed charges for 

their use over the contract period. These charges are commensurate with the service levels 

provided and generally linked to inflation. Under the most common forms of PPPs, the 

infrastructure asset generally - as mentioned afore - reverts to government ownership with zero 

residual value to the project company . Contrary to PPPs in which the public sector is the main 

user of the delivered services, other users of the delivered infrastructure services are obviously 

possible (e.g . consuming water by a household or the usage of a direct toll road by lorry drivers). 

Resume 

In this study a close co-operation between a public sector entity (national or federal governments 

as well as state, regional, and municipal governments or government-appointed authorities) and 

private sector parties - closely participating in a single stand-alone business (project company or 

SPV) especially established to undertake a certain infrastructure project - is meant, when 

considering public private partnerships. It has been taken for granted that the private sector 

entity finances (F) and operates (0) the infrastructure asset, since these contractual options 

create opportunities for investors to invest in such infrastructure projects. The operational period 

is a necessity in order to recover investments. In Figure 3.2 the concept PPP is outlined as it will 

be used henceforth this study. 

As discussed, in general the contractual arrangements between the government and the private 

sector imply more than just the financing and managing of the infrastructure asset. Moreover, 

those partnerships involve the private sector being responsible for components like design, build, 

and even own as well. However, if it is a matter of ownership of the asset, it generally is 

temporary. After all, depending on the terms of the contract, the infrastructure asset generally 

reverts to government ownership at the end of the agreed contract period with no residual value 

to private parties participating in the project. Furthermore, two users of the delivered 

infrastructure services can be distinguished, namely the public sector entity or private customers 

(infrastructure based on patronage levels). 
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In the case of a public sector entity being the main user of the delivered infrastructure 

services, this entity pays the private party a stream of committed charges - generally 

linked to inflation - commensurate with the availability of the asset and the quality of 

the service levels provided. 

In the case of the infrastructure project being dependent on consumption of private 

customers (patronage levels), the user pays an amount of money - generally regulated 

by the public sector; rates that are fair and reasonable to both customers and asset 

owners - for the usage of the infrastructure service. 

NATJONAIJSATION PUBLIC PRIVATE PARTNERSHIPS x PRIVATISATION 

PPP involves a co-operation between the public sector and private sector parties closely participating in an especially 

established project company to undertake a certain infrastructure project. Contractual arrangements are made regarding the 

design and the development (build) of the infrastructure project as well as regarding ownership and possible relinquishment 

of this ownership (transfer) at the end of the (concession-based) contract period. The project company is anyhow considered 

to finance and operate the infrastructure asset. In general, two users of the delivered services can be distinguished, namely 

a public sector entity or private customers . 

Figure 3.2 - Public private partnerships outlined . 

Public private partnerships offer exquisite opportunities for project financing [Brealey et al, 1996 

and DiPrinzio et al, 1998]. Lately, most infrastructure projects involving both the public and 

private sector are funded by means of project finance. This trend is easily declared by looking at 

the principal features of project financing, which perfectly fit the requirements of PPP 

infrastructure projects. A project is established as a separate company (project company or SPV), 

which operates under a concession obtained from a host government. Furthermore, a proportion 

of the equity of the project company is provided by the project manager and/or sponsors, thereby 

tying the provision of finance to the management of the project. The project company enters into 

comprehensive contractual arrangements. Finally, the project company operates with a high ratio 

of debt to equity, with lenders having only limited recourse to the government or to the equity 

investors in the event of default. 

In Figure 3.3 a typical public private partnership concession-based model is given. As can be 

seen, different private parties are able to participate in the especially established and project 

financed project company or special purpose vehicle (SPV). As from now, the model shown in 

Figure 3.3 serves this study when regarding infrastructure projects created by the private sector 

through the usage of public private partnerships, in which the host government grants a long

term concession 25 to a private sector entity (SPV) that anyhow finances and operates an 

infrastructure facility. 

25 A concession is a grant of a tract of land made by a government or other controlling authority in return for stipulated services or 
a promise that the land will be used for a specific purpose. It also includes the privilege of maintaining a (subsidiary) business 
within certain premises [Houghton Mifflin, 2000] . 
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USER/OFF-TAKER 

Contractual arrangements 

(concession-based) 

sharing certain risks 

Payments 

Figure 3.3 - Simplified display of a typical PPP concession model. 

Above-standing figure shows that several different parties can participate in a consortium, each 

with their own tasks and specialisms. Such a consortium or special purpose vehicle can 

subsequently bid for a tendered infrastructure project. If the project is approved to the SPV, a 

manager (in some cases the equity investor) audits whether all obligations by the participating 

parties are fulfilled. The government or a government-appointed authority enters into an 

agreement with the SPV (concession). Furthermore, payments are made for the delivered 

services by the off-taker. Numerous examples are conceivable in the course of which a public 

party is the user of the delivered services. 

Now that the concept PPP is handled, the following phase in the privatisation continuum will be 

discussed: privatised infrastructure. 

3 .6 .3 PRIVATISED INFRASTRUCTURE 

Contrary to public private partnerships in which the role of the public sector is quite substantial, 

infrastructure assets and public facilities may also be relinquished by the public sector. A partial 

or full divestiture involves sale of public infrastructure to the private sector. A sale agreement will 

generally have certain conditions, such that the government can ensure that various 

improvements are made and the new owner continues to serve citizens [Seader, 2002). In other 

words, although privatised, most of these infrastructure assets are still subject to regulation. 

Therefore, privatised infrastructure might be considered as 'going concerns' derived from former 

national businesses. Most privatised infrastructure works consist of businesses that either have to 

cope with a multitude of activities, like airports, or range along a large region of a country, like 

electricity transmission and distribution networks . Brealey et al [1996) state that there are 

numerous means of involving the private sector in infrastructure investment. Contrary to project 

financed PPPs, a government can do so through privatisation, in which case the private sector 

provides capital and management services to an entire industry (e.g. the privatisation of a 

national electricity transmission and distribution network) rather than to individual projects (e.g . 

a concession-based toll road). 

Regarding privatised infrastructure, an annotation should be made. As mentioned before, 

privatisation involves the partial or full divestiture of public infrastructure to the private sector. An 

infrastructure facility or project may be run privately, while all shares are still in government's 

36 



PRI VATE SECTOR INVOLVEMENT 

possession (e.g . Amsterdam Ai rport Schiphol, Port of Rotterdam, et cetera), which for that reason 

cannot be seen as partial or full divestiture of the infrastructure facility or project. Privatisation in 

this thesis ' context after all, has to offer actual possibilities for (institutional) investors to invest in 

infrastructure projects, i.e. the issued share capital of a company managing an infrastructure 

asset has to be accessible for private sector investment. This does not mean governments are 

excluded from being a shareholder though. An example is Zaventem (Brussels International 

Ai rport) . Shares of the Brussels International Airport Company (BIAC) are owned by the Belgian 

government (30% ) and by a consortium of four Macquarie funds (70% ). The figure below outlines 

privatised infrastructure as it will be used henceforth this study. 

·~ 
NATIONA LISATION PUBLIC PRIVATE PARTNERSHIPS PRIVATISATION .. 

Regard ing privatised infrastructure the role of the governm ent is reduced to merely regulator (in many cases sti ll major 

shareholder though) . The private sector generally provides capi tal as well as management services to an entire indust ry 

('going concerns' derived from former national businesses with a multitude of activities) rather than to individual projects . 

Figure 3.4 - Privatised infrastructure outlined. 

Foregoing has discussed the two phases within the extent of privatisation of infrastructure 

projects that actually provide possibilities for private parties, resulting in roughly some four for 

private sector investment (as has also been discussed in this thesis' first footnote), namely by 

placing risk-bearing capital in an infrastructure fund that is either listed or unlisted, by acquiring 

shares of a listed entity that is active in infrastructure, or by acquiring (and managing) an 

infrastructure asset itself. Yet, in all cases it is - to a greater or lesser extent - the underlying 

asset, being infrastructure, that determines return and cohered risk to an investor. The question 

remains though, why authorities should consider privatisation of infrastructure. As mentioned 

before, public sector capacity to fund infrastructure investments is constrained due to several 

reasons, while conversely current infrastructure facilities often do not meet modern society 

requirements . Following, main objectives as well as driving forces behind privatising 

infrastructure works are handled more detailed . 

3.6.4 PRIVATISATION OBJECTIVES AND DRIVING FORCES 

Private sector involvement in the provision of infrastructure (based on a concession agreement) 

turns out to have some advantages for the public sector. Considering either implementation of 

PPP policies by governments or full privatisation of infrastructure assets, and thus involving the 

private sector in the provision of infrastructure and public services, can be reduced to two main 

objectives, namely value for money and risk transfer. 

Value for money 

Value for money considerations are based on the expectation that the private sector, given the 

right economic incentives and through careful design, financial discipline, better project 

management, innovation, and efficiency can deliver infrastructure assets as well as related 

services at lower costs than the public sector [Bastin, 2003]. Furthermore, involving the private 

sector, for instance by using thoroughgoing partnerships, encourages competition, attracts new 

sources of funding, and entails a more rapid delivery of investment and services. 

37 



CHAPTER 3 - THE INFRASTRUCTURE MARKET AND PRIVATE SECTOR INVOLVEMENT 

Risk transfer 

Transferring certain risks to private parties is the second main objective for adopting PPP policies 

or privatising infrastructure works by governments. Those risks are transferred in which the 

government is less apt at handling in the most cost-efficient way. Actually, the general idea of 

public private partnerships is that risks should be allocated to the party best able to bear them, 

while in the case of full privatisation most risks - as the name implies - are borne by the private 

sector. For example, where a private sector party is judged best able to deal with risk, such as 

construction risk, then these responsibilities should be transferred to the private sector. In the 

case the private sector is deemed less able to manage the project's risks, such as whether 

demand will be high enough, then at least some of the responsibilities must remain within the 

public sector [Grahame, 2003]. 

Besides above-standing objectives relating to the privatisation of infrastructure, a couple of 

driving forces for both the involvement of the private sector in funding and managing 

infrastructure projects and the thoroughgoing privatisation of infrastructure projects can be 

given . Hereunder, the most important driving forces will be enumerated [Bastin, 2003 and IFSL, 

2003]. 

Capital improvement needs 

Many countries - both developed and emerging - have to cope with pressing and increasing 

capital improvement needs. Due to growing demand, inadequate service coverage, and 

modernisation requirements the majority of today 's infrastructure assets does not meet the needs 

of the market. Regarding emerging markets, the privatising process of infrastructure projects and 

PPP programs should continue to expand, because especially in these countries the lack of basic 

infrastructure facilities hampers economic growth . 

Public sector budget constraints 

Due to falling tax receipts, pressing expenditure requirements in social areas, and the 

internationally agreed limits on budget deficits and public debt (e.g . EU's Maastricht criteria), 

public sector capacity to fund infrastructure investments is constrained . Th is trend makes a 

strong plea to funding as well as the delivery and management of infrastructure and related 

public services by a private sector entity. 

Besides these objectives and driving forces that all argue in favour of thoroughgoing privatisation 

of infrastructure projects and public services, opponents of private sector involvement often use 

the lower financing costs of the public sector as an argument against this privatisation process. 

However, the notion that the public sector enjoys a lower cost of capital than private sector 

companies is misleading [see among other sources Brealey et al, 1996, Van Ewijk and Vollaard, 

1999, and Currie, 2000]. While it is certainly the case that governments can borrow more cheaply 

than corporations and do not have to provide a return to shareholders, this does not imply that 

the total cost of capital is lower to governments than it is to the private sector. In the case of 

private sector funding, the risk in an infrastructure project is assumed to be the equal as it would 

be in the case of public funding. Nevertheless, private sector investors participating in an 

infrastructure project receive a premium for the risks they bear, while in the case of public 

funding the risk is borne by taxpayers who do not receive a commensurate reward. If, for 

instance, cash flows from an infrastructure project are unexpectedly low and do not suffice to 
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service the debt raised by a government to finance the project, the shortfall is met by taxpayers, 

who therefore play a role similar to that of equity investors in a private sector company, yet 

without the benefit of limited liability. So, the true cost of capital is the same for the public and 

private sector if the underlying risk of the project is the same, and thus criticism regarding this 

point should be rejected. 

As stated before, one of the main objectives for adopting PPP policies by governments - and thus 

involving private sector parties in the provision of public infrastructure services - is to transfer 

away certain risks to private parties. Of course, this also goes for privatised infrastructure, after 

all generally more risk is transferred when the infrastructure asset is more privatised. Here, once 

again, one main principle behind privatising infrastructure comes forward: risks should be 

allocated to the parties best equipped to manage and underwrite them. 

Hereunder, one of the main objectives of privatising infrastructure assets, namely transferring 

away certain risks from the public to the private sector, is schematically displayed. Generally, the 

more the asset is privatised, the more risk is transferred . 

Wm 
~ -~ NATIONALISATION - PUBLIC PRIVATE PARTNERSHIPS • PRIVATISATION 

Public 

Figure 3.5 - Level of risk transfer. 

3 .6.5 REGULATION 

Contrary to the desire of the public sector involving the private sector more and more in the 

provision of infrastructure, the public sector still wants to have control and/or influence on most 

infrastructure services. This is carried out through regulation. In the absence of regulation, 

owners would - due to the earlier-mentioned general, distinguishing characteristics - possess 

considerable price setting power [Macquarie, 2004a] . Regulation limits the prices that can be set 

or the revenues that can be earned by asset owners. Fundamental role of regulation is to balance 

the interest of customers and asset owners, ensuring that customers do not pay excessive prices 

for services and asset owners earn a sufficient return to continue providing the service and 

maintain service quality. Velthuijsen [2004] distinguishes three ways of economic regulation, 

namely incentive regulation (a regulator sets a range in which revenues and/or earnings are left 

alone), price cap regulation (a maximum price that an asset owner is allowed to charge for a 

service is determined by a regulator), and cost of service regulation (a regulator aims to create a 

price such that total revenue equals total cost) . Price cap regulation is the most commonly used 

regulation method regarding privatised infrastructure assets . To what extent regulation is 

adopted considering the different infrastructure assets will be discussed in the following chapter. 
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3.6 .6 RESUME 

In order to conclude this paragraph concerning private sector involvement in infrastructure 

provision, following both possibilities to do so - videlicet by using public private partnerships or 

by privatising an infrastructure asset - are summarised and compared to each other. 

Public private partnership 

A project company, which is project financed , is 

especially established to undertake a specific 

infrastructure project (e .g. toll road) or some 

clustered, identical infrastructure projects (e .g. PF! 

accommodation project of 17 police stations in 

Greater Manchester). 

A concession is granted by a host government 

enabling the project company to operate the 

infrastructure facility for some specified length of 

time and recover its investment, after which it 

reverts to government ownership with zero residual 

value . 

Besides initially funding (F) and subsequently 

operating (0) the infrastructure project as well as 

eventually transferring (T) it back to the 

government, contractual arrangements between 

public and private sector may also imply 

components concerned with the design (D) and 

development (B) of the infrastructure work as well 

as regarding temporary ownership (0) of the asset. 

If the infrastructure asset delivers services to a 

private customer (patronage-based), revenues are 

subject to regulation. Contrary, if the infrastructure 

asset delivers services to a public sector client, 

payments (and thus revenues) are commensurate 

with the service levels provided (availability-based) 

and are contractually stated. 

Figure 3.6 - Public private partnerships versus privatised infrastructure. 

Privatised infrastructure 

Focuses on an entire industry rather than on an 

individual project (e.g. an airport), which are in 

general natural monopolies as a result of high cost 

barriers to entry, significant economies of scale, 

and the provision of an essential good or service . 

No concessions necessary in order to operate the 

infrastructure facility; it is after all privatised and 

therefore financed, managed, and owned (in 

perpetuity) by a private sector company. 

Privatisation generally involves the (partial) sale of 

former publicly owned companies ('going concerns') 

and for that reason usually does not incorporate 

contractual arrangements concerning the design 

and/or development of the infrastructure asset. 

The asset delivers services to private customers . 

Due to this, privatised infrastructure assets are 

generally subject to price cap regulation apart from 

revenues generated by other businesses, as some 

of these privatised assets may enjoy considerable 

revenue margins as a result of their multitude of 

activities (e.g . property, car parking, retail, and so 

on, airports might bring along). 

As can be derived from above-standing comparison, there are noticeable differences between on 

the one hand infrastructure provided by using public private partnerships and on the other hand 

privatised infrastructure. 

3.7 SUMMARY 

This chapter has given a review of the infrastructure market as well as the private sector 

involvement opportunities in the delivery of public infrastructure services. First of all, the history 

of infrastructure investment, the current situation, and an outlook have been given. Furthermore, 

the most promising countries for the (near) future have been determined, based on analysed 

studies on the conditions and expectations of countries in continental Europe. This deals on a 
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large number of criteria, such as the number of projects, the different types of projects, time and 

complexity of the procurement process, accessibility of a country, and the commitment of the 

local authorities as well as the goodwill of private parties. The results are that especially Italy and 

Portugal, followed by Germany and The Netherlands26
, should be considered the most promising 

countries in continental Europe for private investment in infrastructure. Besides these countries, 

the United Kingdom and Ireland offer very good opportunities for private investment; both 

countries (especially the UK) are beyond the 'promising stage'. 

Subsequently, the difference between the primary and secondary infrastructure investment 

market has been pointed out. The primary market consists of infrastructure projects in the 

development phase and since there are more insecurities in this phase, the risks (and possible 

returns) are considered much higher than in the secondary market. 

Furthermore, the active players on the infrastructure market (broadly governments, investors and 

lenders, contractors, managers, and consultants) and the possibilities for private sector parties in 

the provision of public infrastructure have been described. Roughly there are two possibilities for 

private parties to participate in the provision of infrastructure services and facilities, viz by means 

of co-operating in a public private partnership or by acquiring privatised infrastructure. A public 

private partnership involves the establishment of a project financed company that operates and 

finances an infrastructure asset during a concession period, in which it is allowed to recover its 

investment by charging a (regulated) price to off-takers of the delivered services and alter which 

it is obliged to revert it back to government ownership. In contrary, privatised infrastructure 

involves the sale of former publicly owned businesses ('going concerns') that focus on an entire 

industry rather than on individual projects and deal with a multitude of activities. It is generally 

acknowledged that the more an infrastructure asset is privatised, the more risks (should) end up 

on the plate of the private sector entity utilising the asset. Throughout the chapter the necessity 

of private sector involvement is discussed as well as objectives and driving forces from a 

government's point of view. 

In the following chapter, an attempt to classify infrastructure is made. This classification has to 

provide insight in the different sectors available within infrastructure investment, because they 

may differ a lot on several aspects. Furthermore, based on this description and classification of 

infrastructure assets, it may be plausible to further delineate attractive infrastructure investment 

opportunities. Based on the outcome of the market analysis in this chapter (see Appendix D) can 

be derived that especially (direct) toll roads, railways infrastructure, accommodations such as 

hospitals and schools, water sewerages and treatments, and to a lesser extent airports offer 

investment opportunities considering continental Europe; this is however merely based on the 

number of projects and not on the characteristics of these assets and the risks applicable to them 

as these points will be discussed in respectively Chapter 4 and Chapter 5. 

26 Although the infrastructure market in The Netherlands is still very immature - as can be derived from Paragraph 3.3 - the 
number of projects is rapidly increasing and the (pre)conditions and expectations are considered to be positive . 
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CHAPTER 4 - INFRASTRUCTURE ASSETS 

In the previous two chapters, the characteristics of infrastructure (investments) and its market 

were treated. The results of these chapters (more precise the characteristics of infrastructure and 

the private sector involvement) will be used as an input for this chapter, in which t he 

infrastructure assets attractive for private investment, as they can be derived from the defin ition 

formulated in Chapter 1, will be analysed individually . In this analysis, the main characteristics of 

an asset wil l be mentioned and , if necessary , the several types of an asset will be treated. The 

goal of these separated analyses is to generate a classification of the distinguished assets in order 

to provide a more structured insight in infrastructure investment and to further delineate 

opportunities for private investment. Since there already are some classifications of infrastructure 

assets, it might not be necessary to draw up a new classification . Therefore, the current 

classifications, used by market parties that are already active in infrastructure investment, will be 

analysed in this chapter. In Chapter 5, the risks will be analysed for the, in this chapter 

generated, infrastructure classes. 

4.1 DISTINGUISHED ASSETS 

In order to classify the different infrastructure assets into a few classes, the assets have to be 

analysed . In the following, the distinguished assets (based on the in Chapter 1 formulated 

definition27
) are analysed in alphabetical order. With this analysis, the different types per asset 

and the main characteristics as well as the way of revenue generation, the possible subjection to 

regulation, and the level of privatisation of each asset are being discussed . Important to mention 

is that the features given of each asset are the features in general; it is always possible that there 

are some project- or country-specific features that deviate from the general applicable. 

4.1.1 AIRPORTS 

The airports considered are all airports with a primary focus on civil aviation; air force bases and 

other defence related airports are mentioned later. Although airport assets share many of the 

investment characteristics - competitive advantages, long-term investments - with other 

infrastructure assets, airports are bit of an outsider. This goes especially for the large airports like 

London Heathrow or Amsterdam Airport Schiphol, where air transport is indeed the core business, 

but there are many other activities. These non-aeronautical activities consist of commercial 

businesses such as retail, car parking, and property. This makes the larger airports less of an 

infrastructure investment, because the non-aeronautical activities, especially property and retail, 

are subject to market influences and therefore miss the stability infrastructure assets have. At 

Amsterdam Airport Schiphol, for instance, fifty percent of the total revenue is gained with non

aeronautical activities [Schiphol Group, 2004]. The aeronautical revenues of an airport consist of 

the following parts [NMa, 2001): 

Landing ta x - landing and take off of airplanes; 

Parking tax - parking of airplanes; 

Airport tax28 for passengers. 

27 "Infrastructure is the total of immovable services, faci liti es, and instit utions without a (primary) commercial bias t hat form th e 
underl ying foundation of a community or society, for the pu rpose of educa ti on, health care, and publi c security, road, ra il , water, 
and air traffic, and the provision of electricity, gas, water, and communicati on." 
28 In some countries, airport t ax can not be seen as a source of revenue, since the ent ire revenue flows off to the government. 
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These revenues are both regulated and patronage-based: the height of the different taxes is 

regulated (price cap regulation) by government authorities, though the total revenue is for a 

large part based on the number of passengers and of airplanes (airline companies) that land, take 

off, or park at an airport. Important to mention is that there is a trend towards reduced 

regulation noticeable [Macquarie, 2004a]. 

Airports are in general fully privatised, which means that besides the regulated taxes, the asset is 

fully controlled by a private party and for indefinite time. However, with a large number of 

airports, especially the countries' national airports like Amsterdam Airport Schiphol and Paris 

Charles de Gaulle, the government is the only shareholder. Taking this into consideration, one 

can derive that, although these airports are privatised, they form no opportunity for private 

investment in infrastructure - at least not in the current situation. Nonetheless, if an airport is 

available to private investment, it is fully privatised, which is usually the case with second-tier 

airports. 

As can be derived from the above-standing, airports become are complex assets, as the 

infrastructure purity of an airport reduces with an increasing share of non-aeronautical activities. 

This means that the asset is much more management intensive than other assets, what offers 

chances for the management to distinguish themselves and (positively) influence the 

performance of an airport. 

4.1.2 COMMUNICATIONS 

Communications infrastructure is the physical network used for the delivery of electronic 

communication signals. Assets include broadcast transmission infrastructure, mobile 

telecommunication towers, and telecommunications fixed line infrastructure. 

In case of privatisation, these assets are in general fully privatised, which means they are owned 

in perpetuity by an investor but they are regulated by a public authority. Revenue is derived from 

the provision of transmission and rental services to communication service and content providers. 

A characteristic distinctive feature of communications infrastructure compared to other 

infrastructure assets is the relative high technological risk: communications infrastructure assets 

are very sensitive to technological developments. It is very probable that the necessity for water, 

energy, and gas supply will not change dramatically over the next decades, but this is almost 

certain not the case regarding communications infrastructure. The communication sector is a 

business with a rapidly changing market in which developments occur in quick succession and it is 

difficult to predict the market outlook over a large period of time and therefore it is even more 

difficult to give a visible forecast of revenues. This aforementioned especially applies to mobile 

telecommunication and therefore it is questionable whether mobile telecommunication really can 

be considered as an infrastructure investment opportunity. 

4.1.3 ELECTRICITY 

The entire process before the electricity is actually used by customers consists of four phases: 

generation, transmission, distribution, and retail [Macquarie, 2004a]. For investments by 

institutional investors the first and latter are not interesting, because of the (high) level of 

competition they are subjected to, which does not really make them a defensive asset. Therefore, 
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in this case also, the focus will be on electricity transmission and electricity distribution, since 

these form the supporting network of electricity and thus are the real infrastructure components . 

So, in this case the owner of an electricity asset owns a transmission and/or distribution network 

that provides electricity for an entire region, which means there can be up to several millions of 

customers connected to it. Asset owners are obliged to provide the service to transmit/distribute 

electricity and maintain the service quality of the network. 

Revenues are derived from providing transmission and distribution services to electric companies 

and are determined by a set price per connection. Because of the monopolistic character of the 

electricity transmission and distribution networks, they are subjected to regulation, in order to 

have a price level that is fair to both investor and customer. An important characteristic of 

electricity assets is that they are defensive: there is always a need for electricity, regardless of 

the economic situation a country is in. This predictable demand results in a reliable forecast of 

cash flows over the long-term. As with communications infrastructure, electricity assets are 

owned perpetual and thus generally fully privatised. 

4 .1.4 GAS 

Gas infrastructure assets are very comparable to electricity assets. For gas assets as well counts 

that the first phase (in this case exploration and production) and the last phase (retail) are not 

considered as infrastructure investment assets, due to their exposure to commercial/market 

risks. Furthermore, the characteristics are similar to electricity assets: 

4.1.5 

Obligation to provide service and maintain service quality; 

Defensive asset; 

Predictable cash flows; 

Regulation because of natural monopolies; 

Fully privatised in perpetuity; 

Revenues determined by a set price per connection. 

HOSPITALS 

Hospitals as an infrastructure investment are in general realised by using a public private 

partnership: the government grants a long-term concession (20 to 30 years) to private parties 

co-operating in an especially established project company (SPV), which (builds and) operates the 

project and the user (generally the government) pays a pre-arranged amount per annum on an 

availability base. This means that the (temporary) owner (SPV) is only responsible for the quality 

level of the asset (important for the availability) and possible additional services, but the level of 

usage is irrelevant. After the concession period, the asset returns to the government, without 

payment to the private sector entity. 

4 .1.6 MILITARY FACILITIES 

This asset contains a large number of different (immovable) defence related facilities, such as 

barracks, stores, naval ports, air force bases, et cetera . Like with hospitals, the government 

grants a long-term concession to private parties co-operating in a SPV that (builds and) operates 

the project and the government pays a pre-arranged amount per annum on an availability basis. 
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4.1.7 POLICE AND FIRE STATIONS 

These assets are to a large extent comparable to hospitals as well: the government grants a 

concession to a private party and then pays an annual amount. A distinction with hospitals is that 

in general the SPV owns not just one police or fire station, but a number of them in a certain area 

(for instance all police stations of one squad/department). 

4.1.8 PORTS 

Port assets can be distinguished in two different types of ports: deep-water ports and recreational 

ports . The first are ports primarily used for cargo transport and transshipment (like Port of 

Rotterdam or Port of Antwerp), the latter are ports with significant recreational activities 

(marinas, ferries, et cetera). Since recreational ports do not share much of the true 

characteristics of an infrastructure investment as set out in Chapter 2 and because of the high 

commercial level of such assets, these ports will not be discussed ongoing this thesis. Therefore, 

when speaking about ports, the focus will be merely on deep-water ports. 

As with airports (the asset most similar to ports), there are more activities that generate revenue 

than just a port's core business. However, the influence of these activities, like property and 

retail, on total revenue of a port is much lower than with airports (approximately 15% compared 

to up to 50%). 

The nautical revenue for deep-water ports is based on the number of ships that call at a port and 

the amount of cargo that is transshipped. Other than with airports, the price setting for these 

revenues (shipper's fee and cargo tax) is not subjected to regulation. Ports are usually fully 

privatised in perpetuity, but, as with airports, the government may have a large share in the 

countries' larger ports. 

4.1.9 PRISONS 

Prisons as an infrastructure investment are very similar to earlier-mentioned hospitals, military 

facilities, and police and fire stations. That means that the government grants a long-term 

concession to a SPV that (builds and) operates a prison and the government pays a pre-arranged 

amount per annum on an availability basis. At the end of the concession, the asset returns to the 

government without payment to the private sector entity. 

4.1.10 RAILWAYS 

This asset includes all sorts of railed transport (passengers as well as freight). In general, there 

are three different types of railway systems: 

Long-distance train rail links - Train rail links like intercity trains or links within the 

Trans-European Network, e.g. HSL and TGV; 

Urban transport - Urban rail links such as tram and metro networks; 

Shuttle services - Rail links only between a point A and a point B, like airport railways 

such as Arlanda Express or Heathrow Express. 

Railway assets are generally privatised on a concession base, i.e. the government grants a 

concession to a private party, the concessionaire. For a railway system, there are usually two 

different concessions, namely one for the superstructure of the railway (this includes the track 

itself, its power supply system, noise barriers, fencing and moats, its security, control and 
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communication systems, its tunnel installations, et cetera) and one for the operating part. For 

instance, with the HSL Zuid line in The Netherlands, the government has granted a concession to 

Infraspeed 29 for the design, building, finance, and operation of the superstructure and to High 

Speed Alliance (HSA30
) for the operational tasks of the HSL Zuid line [Dutch Ministry of Transport, 

Public Works and Water Management]. Based on its concession agreement, HSA has the right to 

exploit the high-speed link and is responsible for all the services in trains and stations and for the 

trains itself [Dutch Ministry of Finance]. The lengths of the concession periods for Infraspeed and 

HSA are respectively 30 and 15 years. It is not always that a government grants concessions to 

private parties for both above-mentioned activities: with the London Underground, the 

government has held responsibilities for the operational part of the transport and has granted 

concessions for the superstructures of the different lines to private parties. In contrary to the HSL 

Zuid, with the London Underground the stations and trains are also part of the superstructure 

concession [London Underground and Tube Lines] . The difference between the two concessions is 

that the payment for the superstructure concession (whether or not trains and/or stations are 

included) is availability-based and the revenues of the exploitation concession are patronage

based (from user payments). There are also cases in which the responsibilities are included in 

one concession agreement for a single private entity, for instance with the Arlanda Express. 31 

The length of the concession agreement for the superstructure is typically between 30 and 50 

years and after this period the railway in general reverts to the government without payment. As 

can be derived from above-mentioned example, the concession periods for rail link exploitation 

are typically shorter, in case of a separate concession. Henceforth this thesis, rail link exploitation 

will be excluded as railways infrastructure, since it is purely a commercial business (comparable 

to retail in electricity or gas infrastructure). Therefore, railways infrastructure will consist of either 

just the superstructure (availability-based) or both superstructure and exploitation in one 

concession - like with the Arlanda Express. 

The revenue of railway assets (availability-based railways excepted) is based on the ticket price 

and the number of passengers. For non-competing railways, generally the ticket price is set by 

the government, for competing railways, in general the concessionaire can determine the price. 32 

4.1.11 SCHOOLS 

As an infrastructure investment, schools are comparable to - amongst other assets - hospitals. 

The government grants a long-term concession to a SPV that (builds and) operates a school 

building and the government pays a pre-arranged amount per annum on an availability basis . At 

the end of the concession, the asset returns to the government, with zero residual value to the 

private sector entity. 

29 Infraspeed is a consortium of Fluor Infrastructure, Siemens, Royal BAM Group, Innisfree, and HSBC Infrastru cture . 
30 HSA is a consortium of Netherlands Railways (NS) and KLM. 
31 Arlanda Express is a direct rail link between the city centre of Stockholm and Stockholm Arlanda Airport, Sweden. 
32 A railway is competing if there is another railway line on the same route (e .g. Thalys), whi le a railway is non-competing if it is 
the only means of railway transport on a specific route (e.g. Arlanda Express). 
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4.1.12 TOLL ROADS 

Toll road assets include all sorts of toll roads and road traffic related infrastructure like bridges 

and tunnels. In most cases, the main revenue source of toll roads is patronage. However, there 

are three ways of revenue generation regarding toll roads [Rbsingh, 2004]: 

Direct toll - The user pays a price per drive. Whether the toll rate is regulated, depends 

on the type of toll road. If it is a non-competing toll road, the rate is set by the 

government. In case of a competing toll road (developed to avoid or reduce congestion 

on the toll-free road), the concessionaire can set own rates. Because the rates cannot be 

set too high, in order to stay competitive, the government often grants the road with a 

subsidy; 

Shadow toll - The government pays a pre-arranged price per user; 

Availability-based - The government pays a pre-arranged price per annum, based on the 

quality level of the asset, for which the concessionaire is responsible. This is where these 

kinds of toll roads fundamentally differ from the two above-mentioned toll roads, since 

the revenues are independent from the level of patronage. 

Besides revenue generation due to the levying of toll, there can be other revenue sources with 

toll roads, such as advertising revenue and property revenue (gas stations and restaurants), 

although these revenues are very minimum compared to the toll revenue (approx 5% of total 

revenue) . 

Toll roads are privatised on a concession base, i.e. the government grants a concession to a 

private party, the concessionaire. The length of the concession agreement is typically between 30 

and 50 years, although concessions of 99 years do exist. After this period the toll road in general 

reverts to government ownership without payment to the private sector entity . 

4.1.13 WATER 

Water infrastructure assets share many characteristics with electricity and gas infrastructure 

assets. An important difference however is that all the water assets (reservoirs and water 

treatments, reticulations and sewerages, and retail) are suitable as infrastructure investments for 

private parties, because of the different set-up of the entire water supply system. Furthermore, 

the characteristics are similar to electricity and gas assets: 

Regulation because of natural monopolies; 

Obligation to provide service and maintain service quality; 

Defensive asset; 

Predictable cash flows. 

4.1.14 OVERVIEW 

The different infrastructure assets have now been analysed on a number of points. Before 

continuing with the classification, the assets first of all will be ranked according to two figures. In 

Figure 4.1 (based on Figure 3.1), the extent of privatisation of each (sub)asset is given, as well 

as the level of regulation (in case of regulation). Furthermore, a distinction can be made between 

the different assets that are developed under PPP. With a number of assets, the payment is based 

on the availability of the asset, whereas with toll roads and railways (availability-based projects of 

both assets obviously excluded) the payment/revenue is based on patronage levels. 
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Figure 4.1 - Extent of privatisation of the infrastructure assets as well as the level of regulation. 

Airports Ports 

Figure 4.2 shows the ways on which the revenue generation of the assets is based . The revenue 

is either based on t he availability of the asset, is determined by regulation (connection price), is 

based on patronage levels, or is, because of the commercial nat ure of the asset, liable to market 

and pricing r isks. The latter category is, based on the nat ure of t he category, excepted for the 

rest of th is thesis, as can be seen in Figure 4 .2. 
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Figure 4.2 - The way on which revenue is based for the different infrastructure assets . 
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Deriving from the analysis of the assets, the possible subject ion to regulation , the level of 

privatisation, and the way of revenue generation of each asset are as fo llows. 

Table 4.1 - Regu lation, privatisation, and revenue generation of each infrast ructure asset. 

Infrastructure asset 

Ai rports 

Communications 

Electricity T&D networks 

Gas T&D networks 

Hospitals 

Mi litary faci lities 

Police and fire stations 

Ports 

Prisons 

Ra ilways 

Schools 

Toll roads 

Water S&T 

Regulation Privatisation 

Reduced Full 

Full 

Full 

Concession-based 

Concession-based 

Concession-based 

Full 

Concession-based 

Concession-based 

Concession-based 

Concession-based 

Full 

Revenue generation 

Mixed 

Connection price 

Connection price 

Connection price 

Availability-based 

Availabi lity-based 

Availability-based 

Mixed 

Availability-based 

Pat ronage-/ Avai !abili ty-based 

Avai lability-based 

Patronage-/ Ava i !abi li ty-based 

Connection price 
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Table 4.1 denotes the level of regulation using some three terms, viz reduced, yes, and no . 

Reduced is merely used by airports, seeing that - as the name implies - a trend towards reduced 

regulation is noticeable. Conversely, yes means that the asset is subject to regulation if it is non

competing, while no means that no regulation is applicable. Furthermore, airports and ports have 

mixed revenue sources: patronage-based as well as other revenue sources. Finally, railways and 

toll roads generally have revenues based on patronage levels, unless availability-based railways 

respectively availability-based toll roads are taken into consideration. 

Based on Figures 4 .1 and 4 .2 as well as based on Table 4 .1, one could classify the different 

infrastructure assets. However, it might not be necessary to make an own classification, since 

several parties currently active in the infrastructure market, already use a classification. In the 

next paragraph, these classifications will be analysed. 

4.2 CLASSIFICATION OF INFRASTRUCTURE 

In this paragraph a number of currently used classifications, derived from publications of 

participants in the infrastructure market, will be reviewed. At first, the different classifications will 

be given, after which they will be discussed, by which the outcomes of Paragraph 4.1 will also be 

taken into consideration. 

4.2 .1 CLASSIFICATION OF INFRASTRUCTURE BY MACQUARIE 

Macquarie considers that infrastructure broadly can be divided into four different sectors 

[Macquarie, 2004], namely: 

4.2 .2 

Patronage/throughput - Assets in this sector depend on patronage as main revenue 

source. Furthermore, this sector has limited competition and high barriers to enter. This 

sector includes for example the following assets: toll roads, airports, railways, ports, and 

communications infrastructure. 

Regulated (utilities) - Regulated utilities are natural monopolies and provide basic 

essential services, e.g. electricity and gas transmission and distribution, water and 

sewerage companies. Regulation, usually set by a government-appointed authority, 

limits the prices that can be set, or the revenues that can be earned by asset owners . 

Social - This sector covers accommodations like schools, hospitals, prisons, et cetera, 

that provide basic social services to a community . In general these accommodations are 

delivered by the private sector through long-term concession arrangements with the 

government. In this way the government underpins these essential services. 

Competitive - This sector is labelled competitive because the assets are exposed to 

market and pricing risks, while they are competing in the market for the sale of a 

product. The main examples of these kinds of assets are electricity generation assets 

and gas exploration & production assets. 

CLASSIFICATION OF INFRASTRUCTURE BY CAPITAL PARTNERS 

Capital Partners has the infrastructure assets broadly divided into four main groups as well 

[Capital Partners, 2003), namely : 

so 

Regulated assets (utilities) - Utilities are in general true monopolies and are therefore 

normally regulated by an independent authority. This sector includes the following type 

of assets (plus examples): power (electricity and gas distributors), water (water 



4.2.3 

CLASSIFICATION OF INFRASTRUCTURE 

companies), and communications (broadcasting networks). Power generation and 

telecommunications are generally not classed as infrastructure by Capital Partners 

because of the exposure of these businesses to pure commodity price risk. 

Transportation - The risk and revenue in this sector are primarily based on patronage 

levels. Another characteristic is that the assets in this sector (roads and railways) face 

little competition, particularly over time. 

Social - The government is the primary user of assets in this sector, which include 

hospitals, schools, prisons, et cetera. Social asset developers are generally remunerated 

on a fixed basis much like a lease. 

Hybrid - The assets in this sector, which includes airports and ports, are a combination 

of both utilities and transportation and exhibit characteristics of both: some of the 

revenue sources are regulated and others depend on patronage levels. 

CLASSIFICATION OF INFRASTRUCTURE BY BCIMC 

The British Columbia Investment Management Corporation has the infrastructure assets divided 

into two different classes, namely [bcIMC, 2003] : 

Transportation-related - Transportation in this case, has to be interpreted in the 

broadest sense as, contrary to the two above-standing classifications, not only 

passenger and cargo transport are included. The assets in this category - electricity 

transmission lines, water and sewer systems, railway and port facilities, bridges, toll 

highways, and (regulated) pipelines - are regulated assets. Many of them are natural 

monopolies, typically providing an essential service to the community. Because of the 

monopolistic character, asset owners would be able to exercise considerable price setting 

power and earn 'monopolistic' returns. To avoid this, regulation is set by independent 

regulators that determine the revenue earned or price charged, typically in a manner 

that is fair to both the customer and the asset owner. 

Real estate-related - The assets that bcIMC considers as real estate related include 

senior (social) housing, hospitals, schools, and other public buildings. Besides these, 

bcIMC also considers long-term care homes, parking lots, and excess land as a by

product of a transportation-related investment as infrastructure assets in this class. 

Besides the above, there are other sources that also have made a classification of the different 

infrastructure assets, though none of them covers (a major part of) all assets. This is mainly 

because these parties are only active in a part of the infrastructure market and therefore classify 

their assets in a different way; examples of these are Innisfree [2003] and Morgan Stanley 

[2003]. 

In an article on the privatisation of Dutch infrastructure assets, Frijns [1993] draws a distinction 

between public goods and merit goods. Merit goods are goods that could be provided in a free 

market system, but would almost certainly be under-provided and therefore need to be supported 

by the government. Therefore, even if these assets are opened to private investment, the 

government still needs to be involved, in order to guarantee the services . Examples of these kind 

of goods are social housing, hospitals, and schools. Macquarie and Capital Partners refer to these 

assets as 'social' infrastructure. Public goods on the other hand, barely if at all depend on 

government support, since they could be provided in a free market system. This class concerns 

the physical infrastructure such as water systems, railways, and highways. 
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4.2.4 REVIEW OF THE CLASSIFICATIONS 

As can be derived from the four before-treated, there does not exist one uniform classification of 

the distinguished infrastructure assets. Frijns and bcIMC discern two classes and, although the 

classes are differently named, the division of the assets is equal. Macquarie and Capital Partners 

on the other hand discern four classes. 33 The infrastructure class 'social ' is similar for both 

classifications and also fits in with the class bcIMC refers to as ' real estate- related' and Frijns 

defines as ' merit goods'. 

This however, is the only comparable class between the four treated classifications. All other 

assets are part of the class 'transportation-related' (bcIMC) or 'public goods'. As can be derived 

from Paragraph 4.1, there are far too many differences between the different assets mentioned in 

this class, that it is improper to place them in the same category. Most convincing in this is that 

bcIMC considers all assets to be subjected to regulation, which is clearly not the case . 

Macquarie and Capita l Partners divide the other assets into more different categories and 

although there is some overlap, there are also fundamental differences. Both distinguish 

'regulated (utilities)' as a class, but the assets included are different. It is clear that power assets 

and water assets are examples of utilities infrastructure, but the classification of communications 

infrastructure is differently interpreted . Whereas Capital Partners ranges this asset as regulated 

utility (but excludes telecommunications as infrastructure however), Macquarie puts 

communications in the class ' patronage'. Based on the characteristics distinguished in Paragraph 

4.1, it seems more logical to classify communications infrastructure as a utility asset. 

The class Macquarie refers to as 'patronage' is comparable to Capital Partners' 'transportation', as 

can be derived from the description of the assets in the class. The first however includes airports 

and ports as well, two assets Capital Partners classifies as hybrid assets, since their revenues are 

not solely based on patronage levels (also see Paragraph 4.1). 

From the analysis of the assets in Paragraph 4.1 can be derived that not even all toll roads and all 

railways can be put in the same class, based on the patronage-based revenues argument, since 

this of course does not count for availability-based railways and availability-based toll roads, 

where the payment is based on the availability of the asset and the service levels provided. 

Taking into consideration that the other characteristics (no regulation, developed in a public 

private partnership, government counterparty) also correspond with the (investment) 

characteristics of what two parties refer to as 'social ' infrastructure, availability-based toll roads 

and railways have to be classified with these assets as well. In the following, when speaking 

about toll roads and/or railways these two subassets are not mentioned. 

In conclusion to this paragraph, there can be stated that none of the reviewed classifications 

satisfies as a useful tool to structure the distinguished infrastructure assets described in the 

previous paragraph . Therefore, in the next paragraph, a new classification will be made. 

33 In fact, Macquarie distinguishes only three classes, since the fou rth ('competitive') conta ins of assets that, because of there 
exposure to market and pricing ri sks, should not be classed as infrastructure. The mentioned assets are also excluded in 
Paragraph 4.1, based on the same arguments. 
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4.3 NEW CLASSIFICATION 

Based on the analysis of the distinguished assets and the classifications used by professional 

parties, a new classification is made. Of each class, the most important characteristics (on which 

in fact the classification is based) will be mentioned as well as the distinguished assets that 

belong to that certain class. 

4.3.1 AVAILIBILITY-BASED INFRASTRUCTURE34 

Assets: Schools, hospitals, prisons, police and fire stations, military facilities, availability-based 

railways, and availability toll roads. 

Main characteristics: 

Privatisation on a concession base; 

Government counterparty; 

Asset returns to government without payment after the concession period; 

Availability-based payment (rather than patronage-based); 

Stable and predictable cash flows. 

Availability-based assets as an infrastructure investment are in general realised by using a public 

private partnership: the government grants a long-term concession (20 to 30 years) to private 

parties co-operating in a SPV, which (builds and) operates the project and the government (or a 

quasi-government entity) pays a pre-arranged amount per annum commensurate with the 

service levels provided . This means that the owner is only responsible for the quality level of the 

asset and possible additional services (important for the availability), but the level of usage is 

irrelevant. After the concession period, the asset returns to the government, without payment to 

the private sector entity. 

From these characteristics can be derived that investments in availability-based infrastructure 

show much resemblance to real estate investments in a way that revenues are remunerated on a 

fixed basis much like a lease, but that investments in availability-based infrastructure are much 

more defensive: with the government as a stable counterparty and a guaranteed income because 

of the long-term availability-based concession contract, the cash flows are much more 

predictable. Another difference compared to real estate is that with availability-based 

infrastructure the investment has to be recovered completely during the operational period since 

there is no residual value of a project for the private investment vehicle . 

4.3.2 UTILITIES 

Full Connection price 

34 The name for this class can be derived from the fact that availability-based infrastructure is infrastructure by which the 
revenues of an asset are based on availability (rather than patronage). This means that the (temporary) owner (SPV) is only 
responsible for the quality level of the asset (important for the availability) and possible additional services, but the level of usage 
is irrelevant. A~er the concession period, the asset returns to the government, without payment to the private sector entity. 
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Assets: Electricity transmission and distribution networks, gas transmission and distribution 

networks, water sewerages and treatments, and communication networks. 

Main characteristics: 

Significant economies of scale; 

Provision of an essential good or service; 

Natural monopolies; 

Predictable, defensive cash flows; 

Full privatisation. 

Investments in utility assets are in general of a significant scale, since the regarding networks 

usually cover an entire region, which means there can be up to several millions of customers 

connected to it. Asset owners are obliged to provide the service and maintain the service quality 

of the asset. 

Revenues are derived from providing this services to companies35
, specialised in retail in the 

specific sector, and are determined by a set price per connection. This price is liable to regulation, 

because the assets are natural monopolies and providers of essential goods or services. Without 

regulation, owners would possess considerable price setting power; regulation limits these prices 

that can be set or the revenues that can be earned by asset owners (price cap respectively 

incentive regulation). A fundamental role of the regulation is to balance the interests of 

customers and asset owners, ensuring that on the one hand customers do not pay excessive 

prices for services, but on the other hand asset owners earn a sufficient return to continue 

providing the service and maintain service quality. 

Furthermore, utility assets are defensive: there is always a need for the provided goods, 

regardless of the economic situation a country/region is in. This predictable demand results in a 

reliable forecast of cash flows over the long-term. 

Finally, utility assets are privatised in full, in which the role of the government is reduced to 

merely regulator. This is generally the case; another possibility is that the government still holds 

legal ownership, while financial ownership and associated risks are with the private party 

(somewhat an infinite concession). In practice yet, this is still an uncommon and seldom 

occurring method of privatisation [Algemene Energieraad, 2003]. 

Although the above-standing characteristics apply for communications infrastructure assets as 

well, they are rather trick assets in this class, since the technological risk of these assets, as 

mentioned before, is relatively high, especially compared to the other utility assets. It is much 

harder to predict a market outlook for the communication sector over the next fifty years, than it 

is for par example the electricity sector. It is possible that for instance a mobile 

telecommunication network will only be used for the next eight to ten years, and after this period 

will not be necessary because of newly developed and available technologies at that time. 

Therefore, communications infrastructure will be classified in this class, but with the discussion of 

35 Water supply assets deviate from this, because the retail component is included. 
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the possible occurring risks in each infrastructure class (in the next chapter), communications 

infrastructure will be treated more specific. 

4.3.3 REMAINING ASSETS 

The four remaining assets - airports, ports, railways, and toll roads - are more difficult to 

classify. There can be stated that all four are clearly transportation-related, as the main quality of 

these assets is to provide the transport possibilities for passengers and cargo. Most reviewed 

classifications show that the assets are classified as comparable assets. However, this cannot be 

derived from the distinguished characteristics of each asset (see Table 4.1 for a brief overview). 

Of course, besides the transportation-link, there are more similarities. For instance, the revenue 

of these assets is primarily based on patronage levels. These patronage levels of an asset are 

very much dependable on the qualities of the other means of transportation: if there is a good 

railway link between two places, the traffic on the road between the places will decrease. 

Likewise, a high-speed rail link could face competition from air traffic. 

However, it shows that there are many differences as well between the assets. Concerning the 

level of privatisation, airports and ports are, in general, fully privatised and owned in perpetuity, 

whereas toll roads and railways are privatised on a concession base, in which the length of a 

concession is typically between 30 and 50 years. After this period, the asset returns to the 

government with zero residual value to the project's sponsors . 

Regulation also is a point of difference: with railways and toll roads the price setting for non

competing assets is regulated, with ports the price setting is not regulated. With airports, in 

conclusion, the aeronautical revenues are liable to regulation, although there is a trend towards 

reduced regulation noticeable. 

Furthermore, although all assets have other sources of revenue generation - like advertisement, 

property, or car parking - the revenues from these activities form just a few percents of the total 

revenues in case of railways or toll roads, whereas for airports this can be up to fifty percent of 

the total revenues. This has consequences for the level of infrastructure purity of an investment. 

From the above-standing can be derived that toll roads and railways are quite comparable, as can 

also be seen in the current classifications where in all cases both assets are classified in the same 

class. There are some significant differences, however, which makes it harder to put them in one 

class. Railways are much more complicated, since it is not just the operation and maintenance of 

the rail track (whereas with toll roads, it is 'just' the operation and maintenance of the road and 

toll generating facilities) but also the operation, exploitation and maintenance of the trains on the 

track and the stations the trains call at. 

Therefore, these assets, along with ports and airports - which are too different from each other 

or any of the mentioned classes - will be handled individually in the following of this thesis, 

especially concern ing the risks that can occur with investment in the different asset classes within 

infrastructure, as they will be treated in the next chapter. 
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4.4 SUMMARY 

This chapter has given an overview of the assets that offer opportunities for private investment in 

infrastructure . In this overview, the different types per asset and the main characteristics, as well 

as the way of revenue generation, the possible subjection to regulation, and the level of 

privatisation of each asset are examined. These features were stated out in order to give insight 

in the different assets and because, although they share the mutual characteristics set out in 

Chapter 2, there are still lots of distinctions in the level of applicability of these characteristics. 

Furthermore, by analysing the different assets, an attempt was made to classify the assets in 

order to create a structure in the assets available for infrastructure investment. In order to make 

this classification, some classifications currently used by parties active on the infrastructure 

market have also been reviewed, but none of these proved appropriate to classify the different 

assets distinguished in Paragraph 4.1. 

Therefore, based on these classifications and on the different features of the distinguished assets, 

a new classification has been drawn up . This is quite difficult for some infrastructure assets, since 

they differ too much from other assets in order to be put in one group. This is especially the case 

for airports and ports. Furthermore, both toll roads and railways have been split up, because 

some of the asset types (availability-based toll roads and availability-based railways) share 

mutual characteristics with other assets. Therefore, these two subassets are classed together 

with the accommodations infrastructure assets hospitals, military facilities, police and fire 

stations, prisons, and schools . This class is indicated as ' availability-based infrastructure'. 

Availability-based infrastructure 

Regulation: No Privatisation: Concession-based Revenue: Availability-based 

Assets: 

Schools 

Hospitals 

Prisons 

Police and fire stations 

Military facilities 

Availability-based railways 

Availability-based toll roads 

Main characteristics: 

Privatisation on a concession base 

Government counterparty 

Asset returns to government without payment after the 

concession period 

Availability-based payment (rather than usage-based) 

Stable and predictable cash flows 

Figure 4.3 - Avail ability-based infrastructure and its features concerning regulation, privatisation, and revenue generation . 

Another class that can be distinguished is 'utilities infrastructure'. This class consists of the 

electricity transmission and distribution networks, gas transmission and distribution networks, 

water sewerages and treatments, and communication networks. 

Figure 4.4 - Utilities infrastructure and its features concerning regulation, privatisation, and revenue generation. 

56 



SUMMARY 

As stated before, the assets toll roads, railways, airports, and ports are so much different from 

the other assets, that they are classified individually and consequently will be handled individually 

in the next chapter. 

Airports 

Regulation: Reduced Privatisation: Full 

Main characteristics : 

Besides core business also other revenue generating activities 

Barely if any subjection to requlation 

Ports 

Regulation: No Privatisation: Full 

Main characteristics: 

Besides core business also other revenue generating activities 

Not subjected to requlation 

Railways 

Regulation: Yes/ No Privatisation: Concession-based 

Main characteristics: 

Complex asset, si nce trains and (olten) stations are also included 

Patronage-based revenues 

Pri vatisation on a concession base 

Asset returns to government without payment alter the concession period 

Toll roads 

Regulation: Yes/ No Privatisation: Concession-based 

Main characteristics: 

Patronage-based revenues 

Privatisation on a concession base 

Asset returns to government without payment alter the concession period 

Revenue: Mixed 

Revenue: Mixed 

Revenue: Patronage-based 

Revenue: Patronage-based 

Figure 4.5 - Remainder group of assets and their features concerning regulation, privatisation, and revenue generation. 

The characteristics of the different classes show that availability-based infrastructure, toll roads, 

and railways are developed by using public private partnerships, whereas ports, airports, and 

utilities are in general fully privatised infrastructure assets. The assets in the first-mentioned 

classes are generally newly (or re)developed projects, while the latter-mentioned are usually 

going concerns derived from former national businesses with in general a multitude of activities. 

Furthermore, some classes/assets are subjected to regulation, mostly because of their 

competitive advantages, meaning they could otherwise profit too much from their (often 

monopolistic) position. 
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The character istics given in this chapter are an important factor for an investor to decide in which 

type(s) of infrastructure to invest. However, it is also essential to an investor to get an 

understanding of the risks involved in the different kinds of infrastructure. Therefore, in the next 

chapter the risks (possibly) occurring in infrastructure investment will be treated and there will 

also be an analysis to which degree these risks may occur for each of the above-mentioned 

infrastructure classes. 
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In the previous chapter, infrastructure investments were classified or structured in a certain way, 

based on general descriptions as well as on the distinguishable characteristics of the different 

infrastructure assets. The overview of the distinguishable characteristics of the different assets 

included the way of revenue generation, the level of regulation, and the extent of privatisation. 

Another important part of infrastructure investment - and of this thesis - form the risks involved 

in it. It is thus important to obtain clear insight in the risks involved in infrastructure. Therefore 

the risks associated with investing in infrastructure have to be enumerated as well as the risks 

applicable to the distinguished classes or assets within infrastructure investments (if particular 

and/or exceptional risks of any concern are noticeable). An analysis of these risks combined with 

the characteristics of the numerous assets (Chapter 4) as well as the infrastructure investment 

possibilities and/or opportunities continental Europe is offering (Chapter 3) will be the fundament 

to give an overview of the most attractive opportunities for private investment in infrastructure. 

In order to come to such an overview of the most attractive opportunities for private investment 

in infrastructure in this chapter, first of all, an enumeration of the general risks investors have to 

deal with when investing in infrastructure will be given, by which the risks are explained and 

subdivided into different categories. Subsequently, the risks and the previously determined 

infrastructure classes will be linked, through the discussion of the risks that are applicable to each 

of the distinguished classes or assets. The determination/qualification of the risks associated with 

investing in a certain infrastructure class or asset will be based on both literature study and 

opinions of professionals. 36 This analysis eventually ranks the distinguished infrastructure classes 

and including assets in order to provide insight in the mutual relations concerning the riskiness of 

those infrastructure classes and/or assets. 

Besides the enumerated risks involved that can threaten an infrastructure investment, the current 

immaturity of the market also leads to several types of problems active players cope with . These 

problems, that should not be underestimated, will be treated in Paragraph 5. 7. 

Of course, not all risks will end up on the investor's plate. The risks associated with investing in 

infrastructure can be mitigated in several ways. Paragraph 5.8 will tersely discuss how to deal 

with risk. 

In conclusion to this chapter, the most attractive opportunities for private investment in 

infrastructure will be handled as they derive from the analysis regarding the characteristics of and 

the risks applicable to the distinguished infrastructure classes as well as from the 

possibilities/opportunities the European infrastructure market is offering. 

5.1 RISKS ASSOCIATED WITH INFRASTRUCTURE INVESTMENTS 

Infrastructure projects or assets are exposed to miscellaneous, divergent risks that also may 

differ during the various phases of the asset's life cycle, per country, per project (differences 

between project financed infrastructure projects by using a special purpose vehicle or more 'going 
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concerns '), per class or even within a class. Furthermore, the impact37 of the different risks on 

revenues generated by an infrastructure asset is diverse in character. On the basis of literature, 

hereunder a non-exhaustive enumeration of the most important risks from an investor's point of 

view that may occur when considering infrastructure projects is given. This qualification of risks 

will consist of necessary explanations and/or examples [see among other sources Lindfield, 1998 

and Huijsen et al, 2004] . 

Construction risk - Risks that may occur during the construction of an infrastructure 

project, like budget exceeding, completion delay, and contractor default risk. Contractor 

default risk can be seen as counterparty risk as well, yet construction risk only goes for 

the contractor of the infrastructure project. It involves the risk the specifications of the 

infrastructure project do not meet the assumed. 

Operational and maintenance risk - The risk that the costs for the operation and/or 

maintenance of a project are higher than expected (inefficiency) . 

Technology risk - Risk that the technology embodied in the capital goods required for 

the project will not work or will not perform to specifications under the circumstances 

encountered in the project. 

Counterparty risk - The risk that one party to supply a contract wi ll not be able to fulfil 

its obligations under the contract to make payments or to supply goods or services for 

reasons either related or unrelated to the success or fa ilure of the project. In other 

words, counterparty risk involves all of a party's contractual obligations . 

Regulatory risk - The risk of regulatory changes. For instance the risk that authorities 

will change the approach they use to calculate allowed revenues or returns that one is 

allowed to earn from an asset. 

Legal (environment) risk - Includes the risk that changes in law (general changes as well 

as discriminatory changes) will occur as well as other legislative risk. 

Taxation risk - The risk that the taxation regime applicable to processing payments 

and/or project costs or revenues will be changed. 

Credit (payment) risk - The risk that users of an infrastructure service cannot (due to 

technical constraints) or will not (due to lack of enforcement provisions or capacity) pay 

for the service. 

Income risk - The risk that the price charged for the service is not compatible with the 

level of demand required for project viability or that the revenue stream is 

unmanageable volatile. 

Volume risk - The risk that projections of demand for the service are wrong, impacting 

adversely on revenue. 

Inflation risk - The risk that returns may vary as a result of changes in the inflation rate. 

Interest rate risk - The risk that returns may vary as a result of changes in the interest 

rate . 

Exchange rate risk - The risk that returns may vary as a result of changes in the 

currency rate . 

Force majeure risk - Risk that an act of god (such as an earthquake, hurricane, et 

cetera) or civil strife (such as a terrorist attack) will disrupt the construction or operation 

of a project . 

36 Professionals' opinions were derived from the results of a questionnaire and held interviews. Appendix F gives an overview of 
the professionals who contributed to the realisation of this study. 
37 The ri sk impact consists of two dimensions: severity and frequency [ Li et al, 200 1] . 
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As mentioned before, the above-stand ing enumeration of risks is non-exhaustive. Other risks that 

may occur concerning infrastructure investment projects include expropriation risk, interface risk, 

environmental risk (like soil settlement, contamination, and so on), tender and approval risk 

(permits and consents), liquidity risk, et cetera. However, the enumerated risks are considered 

the most important from the viewpoint of an investor regarding infrastructure investments and 

therefore will be the focus of this risk analysis. These risks subsequently can be classified into five 

different categories, based on a classification used by Flyvbjerg et al [2003] who initially identify 

fou r types of risk categories, viz project-specific risks, market risks, sector-policy risks, and 

capital market risks. 

Project-specific risks - These risks are often very specific for each project and it is 

therefore rather difficult to give a uniform comment on them. Nonetheless, as for 

project-specific risks, the conventional assumption is that their effect can be eliminated 

- at least in part - by risk pooling or risk spread ing. 38 

Sector-policy risks - These risks arise from the fact that the outcome of a project is 

dependent on specific sector policies. Some of these risks can be identified and can also 

be eliminated by providing a stable regu latory environment and by proper contracting. 

Market risks - Contrary to project-specific risks, partial risk elimination by means of risk 

pooling or risk spreading does not normally apply to market risks that are explained by 

more fundamental events that affect economic activities in a similar way, for instance 

the economic development in a country . 

Capital market risks - Risks that are created through borrowing, in particular in the 

international market, in order to finance projects . Such risks mainly consist of two 

elements, interest rate risks and currency risks. 

In above-standing categorisation formulated by Flyvbjerg et al [2003], force majeure risk is 

assigned to the category sector-policy risks. However, based on the description of these risks, 

th is is not a suitable place. Therefore a fifth category is introduced, namely catastrophe risks . 

This category obviously consists of force majeure risk solely. In below-standing table, the earlier

enumerated general risks are arranged among the distinguished risk categories. 

Table 5.1 - Overview of the risk categories and the thereto-related risks. 

38 Ways to mit igate risks are discussed later on. 
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Now that the general risks associated with infrastructure investments are handled and 

categorised , the next step of the infrastructure risk analysis is to identify the specific risks 

applicable to the distinguished infrastructure classes and applicable to the underlying assets if 

remarkable differences of any concern are noticeable. In this way, risks are more specified in 

re lation to the classed infrastructure assets. Furthermore, it provides insight in the most 

important return influencing parameters (risks) on the basis of which infrastructure investment 

projects could be assessed/evaluated from a r isk perspective. This analysing part will be 

performed in the next paragraphs. 

5 .2 METHODOLOGY USED TO IDENTIFY THE RISKS PER INFRASTRUCTURE CLASS 

In order to determine which risks are applicable to each of the distinguished infrastructure 

classes, a bipartite examination has been performed . On the one hand, the risks are determined 

on the basis of literature study, while on the other hand the risks are derived from the results of 

an inquiry held under professionals. This inquiry has been held by sending out questionnaires39 in 

wh ich the respondents had to grade the importance/impact40 of each risk to a certain 

infrastructure class or asset with a number 1 to 5.41 Although the level of response was very 

modest compared to the number of questionnaires sent out, it has provided enough information42 

to use in order to analyse the risks applicable to distinguished infrastructure classes . 

In the following paragraphs, on the one hand the most important risks appl icable to a certain 

infrastructure class or asset will be discussed based on literature study, while on the other hand 

remarkable outcomes regarding that certain class or asset derived from the held questionnaire 

will be handled. Combining both ang les/scopes, it is feasible to pronounce upon the riskiness of 

an infrastructure class/asset and its mutual relation to other classes/assets . 

As appears from the questionnaire enclosed in Appendix G, professionals were not asked to 

assess the importance of the exchange rate risk on a certain infrastructure class, seeing that it is 

questionable whether this capital market risk is existing considering different infrastructure 

projects. After all, not all investments carried out by an investor will be in countries with a foreign 

currency. In the case exchange rate risk is at present, it will roughly have the same influence on 

the returns of various infrastructure investment projects as a result of fluctuations in the currency 

rate. 

Appendix H shows the results of the held questionnaire. Respondents ' assessments regarding the 

level of importance of a certain risk for a distinguished infrastructure class/asset are averaged 

(accurate to one decimal). Since the grade 3 is considered average on the used 1 to 5 scale and 

the values do not vary much around this average grade, risks of a high concern (values greater 

than or equal to 3. 5) regarding a certain infrastructure class/asset are marked red, risks of a 

moderate concern (values between 2.5 and 3.5) are marked yellow, and risks of a less concern 

39 The questionnaires were sent by e-mail to a large number of professionals around the world either active in inf rastructure 
investments or infrastructure advisory services. The questionnaire can be found in Appendix G. 
40 As mentioned-afore, the risk impact - and thus its importance - consists of two dimensions, viz severity and frequency. No 
distinction is made whatsoever between those two dimensions in the held questionnaire, taking for granted that the professionals' 
assessment of the impact of a certain risk on an infrastructure class is based on both dimensions. 
41 The grades 1 and 5 stand for a respect ively very low and very high level of impact of a risk upon a certain infrastructure class or 
asset. 
42 Even though the model sent in the questionnaire was not filled in by some respondents, they did provide useful information to 
ga in an increased insight in the risks involved rega rd ing infrastructure investment. 
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(values smaller than or equal to 2.5) are marked green. This has been carried out in order to 

note remarkable outcomes of the questionnaire at a single glance . 

The results of the inquiry (Table H.l of Appendix H) also show the difference between the 

maximum and minimum value regarding a certain assessed risk to a certain infrastructure asset. 

Remarkably is that the difference between the maximum and minimum values is anywhere 

greater than 1.0, with the exception of taxation risk, inflation risk, interest rate risk, and force 

majeure risk. Meaning that the level of importance of latter-mentioned risks does not differ much 

among the distinguished infrastructure assets. This is quite understandable since a tax regime is 

applicable to every kind of investment, infrastructure investments generally hedge inflation 

seeing that revenues are often inflation-linked, interest rate risk particularly depends on the way 

the investment is financially structured rather than on which infrastructure asset is concerned, 

and force majeure events (and associated risks) do not draw distinctions between infrastructure 

assets, yet some assets may be more vulnerable to such events. So, in order to pronounce upon 

the riskiness of an infrastructure class/asset (and its mutua l relation to other classes/assets), in 

the following paragraphs these risks are barely - if at all - handled. In Table H.2 of Appendix H, 

aforementioned risks that do not differ much among the distinguished infrastructure classes and 

assets (i.e . difference between maximal and minimal values of a risk is less than 1) are 

eliminated as well, resulting in slightly different outcomes (particularly communications 

infrastructure in this way is considered a bit riskier, while mutual relations have barely changed). 

5.3 RISKS APPLICABLE TO AVAILABILITY-BASED INFRASTRUCTURE 

Risk is generally defined in terms of certainty with which return from the investment is expected. 

Briefly, it is accepted that risk and return have a direct relationship to each other. In case of 

availability-based infrastructure the situation is different: the private sector provid ing those 

infrastructure services will receive a guaranteed annual payment commensurate with the service 

levels provided. I.e. as long as the private sector entity will meet the requirements specified in 

the contract, the payments will be made. Theoretically, risk should be low when guaranteed (or 

practically guaranteed) returns are involved [Finkielsztajn, 2003]. The results of the held 

questionnaire clearly indicate this as well. Availability-based infrastructure is considered the least 

risky (and most defensive) class within the range of infrastructure investment possibilities, 

assessed with an average 2.4 on a 1 to 5 risk scale. 

Although availability-based infrastructure is considered the least risky and most defensive 

infrastructure class, there are some remarkable risks one has to take notice of. Having a look at 

the risks applicable to availability-based infrastructure according to the consulted literature, 

especially construction risk, operational and maintenance risk, and sector-policy risks (particularly 

regulatory and legal environment risk) are considered highly important. 

Construction risk 

Construction risk relates to all the risks that may occur during the development and construction 

of an infrastructure project, like budget exceeding, completion delay, and contractor default risk. 

Infrastructure projects always seem to require more capital expenditure than initially estimated. 

In their book ' Megaprojects and Risk' Flyvbjerg et al [2003) even devote an entire chapter ('A 

calamitous history of cost overrun') to cost overruns in infrastructure projects, in addition to 
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which the final conclusion is not to t rust cost estimates. Various other sources [see among other 

sources Morgan Stanley, 2003, DIF, 2004, and Macquarie, 2004a] as well as the experts called 

in4 3 consider construction risk as highly important regarding availability-based infrastructure. 

Regarding construction risk (especially re contractor default risk) an annotation should be made. 

Because transport-related availabil ity-based infrastructure44 projects are genera lly more complex 

and large-scaled45 compared to accommodations infrastructure (hosp itals, prisons, schools, et 

cetera) , construction risk is considered a bit higher. 46 Nijkamp and Ubbels [1998] substantiate 

that this difference is due to the difficulty of cost estimations in particular large-scale transport

related infrastructure projects. Investments in for instance traditional real estate47 are to a large 

extent characterised by more reliable cost estimates. Besides, construction risk may also differ 

regarding transport-related availability-based infrastructure. A normal rail- or highway project is 

after all considered less risky than for instance a tunnelled rail- or highway [Nijkamp and Ubbels, 

1998 and Morgan Stanley, 2003] . Furthermore, particularly toll roads and ra ilways may suffer 

more environmental constraints compared to accommodations infrastructure [Morgan Stanley, 

2003 and Macquarie, 2004] . 

Operational and maintenance r isk 

As has been discussed before, revenues of availability-based infrastructure - as the name implies 

- depend on the availability of the asset. Therefore, the quality of the service levels provided is 

quite essential. During an infrastructure asset's lifetime this quality level of delivered services is 

kept in shape by performing solid operational management and related maintenance, resulting in 

quite sizable operationa l and maintenance risk (performance risk) [see among other sources 

bcIMC, 2003, DIF, 2004, and Macquarie, 2004] . 

Above-stand ing does also square with the results of the inquiry. As can be derived, operational 

and maintenance risk is quite considerable (valued at 3.1)48
, particularly compared to the other 

distinguished risks. Chapter 3 discussed that private sector provision of availability-based 

infrastructure is generally carri ed out by using public private partnerships in which various private 

parties49 (investors, contractors, operators, et cetera) are closely co -operating in a project 

company especially established to undertake a specific project or a group of similar projects. Due 

to this, investors - provid ing equity to the project company and requiring a return commensurate 

with the borne level of risk - considerably depend on the other parties involved . Therefore, 

considering availability-based infrastructure, especia lly counterparty risk - regarding the public 

43 Const ruct ion risk is val ued at 3. 7 by the professionals and is therefore considered the most important risk applicable to 
availability-based infrastructure. 
4 4 Videlicet avai lability-based rai lways and availabi lity-based toll roa ds, in the course of which the concessionaire is responsible for 
solely the rai lways' superstructure respectively the complete toll roa d and receives a pre-arranged price per annum based on the 
quality level of the asset (the avai lability of the asset as well as the service levels provided) . 
45 The larger the scale of an infrastructure project, the more planning permissions are generally needed. This especially goes for 
ra ilways infrastructure, as some of those projects might require supranationa l interlocking of rai l. Therefore, this may also 
increase public counterparty risk in the case tender and approval risk (permits and consents) is borne by the government. 
46 That complexity of an infrastructure project might influence its riski ness (particularly const ruction risk) is in line with the results 
of t he inquiry. As mentioned before, constru ction risk was assessed wi th an average 3. 7 regardi ng avai labi lity-based 
infrastructure, in which accommodations, ava ilability- based toll roads, and availabi lity-based rai lways were valued at respectively 
3.4, 3.8 , and 3.9. Consequently, generally applies for infrastructure projects that the more complex the project is, the more 
construction risk is involved . 
47 Although accommodations are generally used for a specific purpose, they are the infrastructure assets most comparable with 
traditional rea l estate. So, investments in accommodations infrastructure will also largely be characterised by more reliable cost 
estimates. 
48 Due to its often more complex manifestation, transport-related availabi lity-based infrast ructure generally requires more 
complicated operationa l and maintenance tasks in order to meet the necessary service and availabili ty levels. Once again resul t ing 
in a hig her operational and maintenance risk in compari son with accommodations infrastructu re (increasing from 2.9 for 
accommodations, via 3.2 for availability-based toll roads, to 3.3 for availability-based ra ilways) . 
49 Private parties require incentives - efficiency opportunities in order to create val ue - to participate in (particularly 
accommodations) infrastructure projects . 
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sector counterparty as well as regarding private sector counterparties (including a subrisk of 

construction risk, viz contractor default risk) - can be seen as quite a substantial risk and thus 

being an important factor that could endanger a project's feasibility and/or profitability 

(influencing equity return). Of course, dependency on other parties involved is the case regarding 

other infrastructure assets, yet concerning availability-based infrastructure it is particularly 

important. Payments (in general - partly - annually adjusted to inflation 50
), as mentioned before, 

are after all solely availability-based (availability-based infrastructure is not liable to volume risk51 

whatsoever [DIF, 2004]) and thus commensurate with the service levels provided. Besides, 

investors do not dispose of means to exert pressure on other parties involved other than 

indictments in case of a counterparty not discharging its contractual obligations. Contrary to the 

consulted literature, the experts called in consider counterparty risk rather substantial concerning 

availability-based infrastructure (second greatest risk valued at 3.5). 

Connected with operational and maintenance risk is technology risk. After all, depending on the 

applied technologies and chosen innovations, technology risk - the risk that the technology 

embodied in the capital goods required for the project will not work or will not perform to 

specifications under the circumstances encountered in the project - may vary among the 

distinguished assets. Clark and Evans [1997], for instance, bring along that there are kinds of 

infrastructure projects, like hospitals, which may be subject to rapid and unexpected shifts in 

technological quality. Not only do such facilities require massive up-front investment, they may 

require recurrent rounds of reinvestment in response to exogenous shifts in medical and 

treatment technologies. In this case, the risk is considerable and may be intangible. The experts 

called in however hold their own opinions, i.e. the importance of technology risk on availability

based infrastructure is considered low (2 .0) . 

Regulatory risk 

According to several sources [see among other sources Wieringa, 1992, Morgan Stanley, 2003, 

and DIF, 2004], the risk of regulatory (and legal) changes is fairly high . Yet, the outcome of the 

inquiry displays the opposite: regulatory and legal (environment) risks are valued at 2.3 and 2.5 

respectively. For availability-based infrastructure, however, goes that the better the institutional 

and regulatory framework of a country is52
, the lower one perceives the public sector 

counterparty risk as well as regulatory and legal risks. 

Resume 

Risks applicable to availability-based infrastructure were discussed in this paragraph. As turned 

out, concerning the most important risks associated with investing in this infrastructure class, 

quite some similarities between on the one hand consulted literature and on the other hand 

experts called in did exist (for instance regarding construction risk, operational and maintenance 

risk, and other risks that seemed less important or may easily be swayed). Of course, there were 

also some remarkable differences among aforementioned sources (for instance regarding 

counterparty risk, technology risk, regulatory risk, and legal risk). Yet, regarding availability-

50 As discussed before, infrastructure investments generally hedge inflation due to revenues are often inflation- linked. Therefore, 
inflation risk is (partly) hedged and considered low. 
5 1 Concerning availability-based infrastructure vol ume risk is valued at an average 2.1, while the subsequent infrastructure class is 
valued at 3.3 regarding volume risk. Thi s way it is plausible to state that availability-based infrastructure is not li able to volume 
risk. 
52 The United Kingdom is an example of a mature PPP market where risks related to the regulatory framework, public counterparty 
capacity, et cetera, are perceived to be very low. Thi s is both reflected by the low equity return expectations of investors and the 
favourable terms on which the financial market is willing to provide debt to investment projects . 

65 



CHAPTER 5 - I NFRASTRUCTURE RISKS 

based infrastructure, particularly construction r isk, operational and maintenance risk, 

counterparty risk, and - to a lesser degree - regulatory risk appeared to be the most important 

risks and therefore , as well, the most important factors that might endanger the feasibility of the 

infrastructure project. Other risks appear to be less important or easily swayed . 

In comparison with the other distinguished infrastructure classes, availability -based infrastructure 

therefore probably is the least risky and most defensive class, seeing that payments are made by 

a government or quasi-government entity 53 and that those payments are based on long-term 

contracts [Macquarie, 2004a]. Furthermore, due to its greater massiveness transport-related 

availability-based infrast ructure generally is more complex than accommodations infrastructure. 

Obviously, this entails more risk as well. Finally, due to the great number of parties involved 

throughout the entire concession period , the contractual arrangements of availability-based 

infrastructure are rather complex and can be seen as a hazard . So, it is important for an investor 

to spend time and expertise in optimising the terms of contracts in order to avo id future 

indictments. Contractual agreements after all may be one way to bind counterparties to their 

obligations and to therefore transfer risks that may occur. 

5.4 RISKS APPLICABLE TO UTILITIES 

Utilities are life essentials, meaning that they support the delivery of services, which in general 

are not vulnerable to a country's economic situation (e .g. there's always a need for water, 

electricity, et cetera). Because of this, utilities are natural monopolies derived from national 

businesses [Macquarie, 2004a] . Although not vulnerable to a country's economic situation 

according to - in general - sell-side parties, from an investor's point of view the demand for 

water, gas, electricity, and communication services and t he thereto-related cash inflows to the 

infrastructure investment project might be quite important. As can be derived from the results of 

the questionnaire, the market risks (inflation r isk left out of consideration) are considered quite 

substantial (especially income and volume risk, valued at 3.2 and 3.3 respectively). In 

comparison with the remaining infrastructure assets however, particularly volume risk is 

considered much lower54
, which clearly indicates that for the infrastructure class utilities market 

risks are at present, but are not such an issue. 

Chapters 3 and 4 stated that utilities generally are former nationally owned businesses providing 

essential goods or services. Furthermore, utilities are in general fully privatised (owned by a 

private sector party and providing often a complete area of households with its transmission and 

distribution network regarding electricity and gas or with its reticulation - sewerages and 

treatments - regarding water) , with the government not being a counterparty55 as with 

availab ility-based infrastructure but the government more involved in the manner of regulator. 

The private sector party is obliged to provide the services and to maintain service quality . All this 

resu lts in quite high regulatory and legal (environment) risks (sector-policy risks) considering 

53 Due to the fact that annual payments are made by a public counterparty , a solid regulatory fra mework is a necessity in order to 
receive the designation of least risky, most defensive infrastructure class. 
54 On the one hand the market share of, for instance, a water company providing a certa in region with water isn't likely to 
increase, due to the already establi shed connections within that specific region. One way it could substantially increase is in case 
of new housing development in its surround ings. However, this also requires substantial capita l expenditure in the network itself. 
I n this way, the demand for water isn't that volat ile and volume risk is perceived low. On the other hand, more often household 
appliances use, for insta nce, electri city sparing ly, which can result in a decreasing demand for, in th is case, electricity . In this way, 
volume risk is at present. 
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utilities in comparison with other infrastructure classes or assets. This is emphasised both by the 

consulted literature [see among other sources ADB, 2000, Capital Partners, 2003a , and 

Macquarie, 2004] 56 and by the experts called in. 57 

As can be found in the tables of Appendi x H, all outcomes of the inquiry are coloured in which all 

values between 2.5 and 3. 5, meaning that the risk is of a moderate concern, are marked yellow. 

Considering the outcomes of utilities all assessed risks (except for inflation risk) are marked this 

colour, meaning that the impact of each distinguished risk does not differ that much . So, one can 

conclude that utilities infrastructure is considered a moderate risky investment class, at least 

assessed moderate risky while setting out for higher risk spheres in comparison with the other 

infrastructure investment possibilities. Yet, there are either some risks or assets within the 

utilities infrastructure class that are remarkable (literature) or remarkably valued (questionnaire). 

First of all, as has been discussed, this is particularly the case regarding sector-policy r isks. 

Secondly, according to the consulted literature one would say that both construction risk and 

operational and maintenance risk would be rather considerable as well. Although the networks 

usually already ex ist, in case of either an expansion of an existing or the construction of a new 

network, the construction risk could be rather high , mainly caused by the large scale and 

complexity (in some cases over a million connections) of t he network [ADB, 2000]. For the sa me 

reasons (the large scale and complexity) the operational and maintenance risks are also quite 

substantial [Macquarie, 2004]. Finally, another consequence of the large scale is the sensit iv ity of 

utility assets for terrorist attacks, since an entire region/society can be para lysed [Macquarie, 

2004]. Regarding construction risk and operational and maintenance risk , utilities do not stand 

out when having a look at the results of the inquiry (valued at 3. 3 and 2.8 respectively). The risk 

of utilities being vulnerable for a force majeure event isn't that high at all (valued at 2.7), yet it is 

significant in comparison with the other infrastructure classes/assets (a irports lelt out of 

consideration) . So, both similarities and differences are not iceable when literat ure and the results 

of the questionnaire are compared with each other. 

Besides these above-stand ing risks basica lly appl icable to all utilities, there is another risk that is 

specifically applicable to communications infrastructure and has to be considered as very 

important, namely technology risk. In contrary to the other utilit y assets, by which with great 

certainty can be predicted that the sort of assets are still in need and therefore in use in a few 

decades, this is much harder to say about communications infrastructure. The reason is that the 

communication sector (most notably mobile telecom) is a rapidly evolving sector with new 

technological developments occurring in rapid succession. Because of these new technologies , 

current networks and related infrastructure (viz towers, antennas, et cetera) become much 

quicker outdated and unnecessary. Therefore, technology risk should be regarded as a high r isk 

concern ing communications infrastructure investments, which is also emphasised by the 

ss Frequently, the government, or at least a quasi-government, is more involved by being an off-taker of the delivered services. 
A~er all , off-takers usually are (government owned) companies rega rding electricity, gas, and communicat ions infrastructure, 
whi le bei ng households regarding water. 
s• The Asian Development Bank [ADB, 2000] alleges that sector-policy risks to a greater or lesser extent are associated with 
private sector investments in any country . A number of Asian governments for instance have a track record of reneging on 
contracts, chang ing the ru les of the game, expropriating assets, implementi ng exchange controls, or enforci ng other non
contractual disci pl ines which reduce the value of the project to the private sector (foreign) investor. Furthermore, ADB argues that 
it can be difficult to pin down al l the risks in a contract or be confident that the contract is inviolable. In conclusion, ADB assumes 
that above-standing particu larly is the case in transit ion economies where institutions of law and dispute resolution in a market 
economy are sti ll developing (this will also be discussed later on in the Paragraph 'Risks as a result of immaturi ty') . 
s7 Seeing that concerning utili t ies regulatory risk was va lued at 3.0 and legal (environment) risk at 3.2 , while the subsequent 
infrastructure class (viz airports) was valued at respectively 2.6 and 2.8 regarding regulatory and legal (environment) risk . 
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professionals (regarding communications infrastructure, technology risk is assessed with an 

average 3.6, which is 0 .7 higher than the second greatest value obtained by railways 

infrastructure) . The stranger is a publication of Macquarie [2004a] in which low technology risk is 

enumerated as a characteristic of communications infrastructure. 

Resume 

Concerning utilities especially regulatory and legal (environment) risks are quite considerable. 

This is both emphasised by the consulted literature and the experts called in . Obviously, changes 

in a regulatory or legal context made by a supervisory authority might truly affect a project's 

feasibil ity . Furthermore, despite usually utility networks already do exist as they derive from 

national businesses relinquished by governments, construction risk is considered rather 

substantial because of its often large scale and complexity. For those reasons, operational and 

maintenance risk may also be quite important regarding utilities infrastructure . Besides, utilities 

are considered rather vulnerable to force majeure events, since an entire region might be 

paralysed in case one occurs. 

Above-standing risks applicable to utilities infrastructure are considered the most important ones, 

or at least the most remarkable ones, by the consulted literature as well as according to the 

professionals active in the field of infrastructure. As has been discussed before, having a look at 

the outcomes of the inquiry, the impact of each distinguished risk as well as the mutual 

differences amongst the infrastructure assets within this class do not differ that much . After all , 

almost all outcomes are marked yellow (importance of the distinguished risks assessed between 

2.5 and 3.5) . Besides, the assets electricity networks, gas networks, and water sewerages and 

treatments are all assessed with an average 2.9 on a 1 to 5 risk scale. Therefore, utilities 

infrastructure - at least three latter-mentioned assets within the utilities infrastructure class -

might be considered a moderate risky investment, yet setting out for higher risk spheres. This 

does not go for the subclass communications infrastructure, consisting of broadcast transmission, 

mobile telecom, and fixed lines. Because of this subclass being extremely vulnerable to 

technological developments, communications infrastructure is a bit of an outsider in the utilities 

infrastructure class and also considered a more risky investment in comparison with the 'genuine' 

utilities. 58 

5.5 RISKS APPLICABLE TO THE REMAINING INFRASTRUCTURE ASSETS 

In this paragraph, the risks applicable to the infrastructure assets unclassified in the previous 

chapter will be discussed. At first, risks possible occurring when investing in airports will be 

handled, after which ports, railways, and toll roads are treated. 

5.5.1 RISKS APPLICABLE TO AIRPORTS 

As stated before, airports can be very complex infrastructure assets with different risks 

associated. The most important risks regarding airports are the market risks. Volume risk59 for 

instance is considered one of the highest risks, since the (revenues of) airports primarily depend 

on patronage [ADB, 2000 and Capital Partners, 2003a]; the results from the questionnaire show 

58 'Genuine' util ities meaning electrici ty and gas networks and water sewerages and treatments. 
59 The air t raffi c volume of each individual ai rport of course is hard to predict, but the global total air traffic volume will keep 
increasing over the next decades. Appendix I shows the ai r traffic of the past 50+ years and the forecasted traffic for the next 
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this as well, since volume risk is evaluated as the highest risk, by far. Volume risk can be 

considered higher for smaller, purer airports with less non-aeronautical activities than for larger 

mixed airports - like London Heathrow - because the latter group can also depend on other 

revenue sources (e.g. parking and property), which means that the influence of the aeronautical 

activities on the total performance of the airport is relatively smaller. 

The more one-sided dependence of smaller airports on the aeronautical activities can also be 

translated into higher other risks. The patronage of these . airports often consists of a small 

number of airlines and for the continuity of the airport it is important that these airlines are 

stable, quality partners. This means that the counterparty risk for these kind of airports is 

considerably higher60 than for major airports. 

The aforementioned risks might be lower regarding the larger, mixed airports, yet the complexity 

of these airports might lead to a larger number of risks, however it is difficult to name them. In 

general, the operating and maintenance risks, as well as management risks are higher because of 

the diversity of activities [ADB, 2000) . These risks, however, can be mitigated by collaborating 

with supporting partners who have proper knowledge of each of the different sectors (retail, 

parking, and property) . Of course, the non-aeronautical and the aeronautical activities are related 

to each other, but the success of the non-aeronautical activities is more dependent on the 

aeronautical successes than vice versa. This is especially the case for parking, since parking is the 

closest related to the aeronautical activities: an increase in the number of flights will lead to more 

cars parked at the airport i.e. higher revenues. 

Furthermore, neither from literature sources, nor from the inquiry, other risks show to be of 

significant importance. Although construction risk has a score of 3.0, this is quite low compared 

to the evaluation of the risk with other classes. Regulatory risk is not considered very high, but 

could be even lower (both compared to other classes as compared to other risks), since airports 

are generally fully privatised and with the decreasing regulation on airports, the government has 

hardly if any involvement in airport infrastructure. A consequence of the decreased regulation 

might be that the legal risk should be regarded more important, because the law remains the sole 

option for governments to interfere in the airport business and they will probably use it fully. 

Concluding, although airports are considered a very complex infrastructure investment, to a 

private sector investor it is not an investment full of risks. The supporting activities, as described 

before, are in general not seen as a risk, but much more as an opportunity . 

5.5.2 RISKS APPLICABLE TO PORTS 

Risks involved in port infrastructure investments are in general concentrated to market risks. As a 

result of the dependence on patronage, of course, the volume risk is highly important [Capital 

Partners, 2003a], as can also be derived from the results of the inquiry, seeing that this is the 

highest rated risk at 3.8. Furthermore, the income risk is of significant importance (rated at 3.5) 

as a result of the revenue prices being unrestricted, since they are not subjected to regulation .61 

decades. There is a constant growth in air traffic volume noticeable and the infiuences of certain events (like 9/11 or the oil crises) 
on the traffic volume in the long run are negligible. 
60 Appendix H shows that counterparty risk for minor airports is rated 2. 7, compared to 2.3 for major airports. 
61 A result of the deregulation of revenues is that there is much less political risk: both the regulatory risk and the legal 
(environment) risk are evaluated very low (resp 2.1 and 2.2). 
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Both the volume and the income risk for ports are increased by the changing patterns of 

international trade and waterborne commerce: the growing competition between intermodal 

routes and the control of the shipping lines over the routing of vessels and cargos have added to 

these commercial risks [ADB, 2000]. 

Another risk that is relatively high, compared to the other risks and based on the results of the 

inquiry, is the construction risk. However, in comparison to the other infrastructure classes, 

construction risk is regarded the lowest for ports (together with airports). A risk that stands out, 

in a positive way, is technology risk. Rated at 1. 7, this risk is considered very low for ports. This 

can mainly explained by the limited utilization of technology, although it is increasing, as in every 

sector. In conclusion, the other risks are regarded to be of less importance concerning investment 

in ports infrastructure. 

5.5 .3 RISKS APPLICABLE TO RAILWAYS 

There are numerous different risks involved in railways infrastructure investment. At first, 

because the revenues are determined by the level of patronage, the market risks are of 

significance. Subsequently, because of the complexity of the assets (e.g. London Underground, 

Channel Tunnel), the project-specific risks are also relatively high. The large number of parties 

involved in a SPV can also be recognised as a risk ( counterparty) as well as a complexity. 

Market risks 

Since the level of patronage is the key driver for the revenues, volume risk can be considered as 

one of the most important risks52 [Capital Partners, 2003a]. This risk is the highest for shuttle 

services, because these are highly dependant on the success of the places that are connected: 

airport services such as the Arlanda Express depend on the prosperity of the airport, in this case 

Stockholm Arlanda Airport [Macquarie, 2004]. Besides volume risk, the income risk is also rated 

quite high with an average of 3.4. 

A comment for the market risks between the distinguished railways infrastructure assets has to 

be made here. Although from the results of the inquiry can be derived that the volume and credit 

payment risk for urban transport are higher than for long-distance trains and comparable to those 

of shuttle services, one could argue that these should be lower for urban transport than for long

distance rail links and shuttle services: even though all three depend on patronage, a (large) part 

of the passengers in urban transport are commuters and they can be acknowledged as a certain 

group of users, reducing both the volume risk and the credit payment risk. 

Project-specific risks 

A large number of literature sources [see among other sources Nijkamp and Ubbels, 1998 and 

Ghosh and Jintanapakanont, 2004] consider project-specific risks important as well and this can 

also be derived from the results of the inquiry. The construction risk for railways is higher than 

for any other infrastructure class, which can be explained by the fact that railway projects are 

often very complicated; the London Underground project or the Channel Tunnel are clear 

examples. Due to this complexity53
, there is an increased possibility of completion delay, 

62 This is underpinned by the results from the questionnaire, with volume risk rated at 3.8. 
63 Also adding to the complexity is the technology risk: on the one hand rai lways infrastructure projects require a large amount of 
technology and on the other hand, since railway projects are even more unique than other kinds of infrastructure, almost each 
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contractor default risk , and/or cost overrun [Flyvbjerg et al, 2003] . As a result of the complexity, 

the operational and maintenance risk are also very important [Macquarie, 2004], as can also be 

derived from the results of the questionnaire . These results furthermore show that the 

counterparty risk is rather high (3. 7): like availability-based infrastructure, railways are generally 

also developed through PPP. Therefore, investors highly depend on the other parties involved, 

wh ich leads to extra risks that could endanger a project. The complexity of railways infrastructure 

increases the responsibilities of, and trust in, the participants even more . 

Even though the results of the inquiry show differently, regulatory risk and legal risk are also 

fairly high risks. The decision making process for railways infrastructure projects tends to be 

relatively long, which can lead to uncertainties with the parties involved, because of possible 

delays or even cancellation of projects [Nijkamp and Ubbels, 1998 and Ghosh and 

Jintanapakanont, 2004] . These risk are even higher for cross-border long-distance ra il links, since 

in those cases it involves two (or more) different governments with each their own rules and 

legislation. Besides the political differences, the technical specifications often differ as well, which 

can lead to ext ra compl ications [Morgan Stanley, 2003] . 

Resume 

As can be derived from the above-standing, there are numerous risks involved in investment in 

railways infrastructure and it is not just the quantity of risks that is high, but the quality of risks 

is high as well , i.e . a large number of risks is rated fairly high by experts. Although the results 

from the inquiry and the consulted literature show many similarities, the opinions on political 

risks (regulatory risk and legal environment risk) are deviant : a large number of literature 

sources ind icate that these risks are pretty important, whereas the inquiry results indicate that 

t hese are the least important risks applicable to railways infrastructure. Conversely, the experts 

recognise counterparty risk to be very important (3 .7), even though no literat ure source supports 

th is. In conclusion can be stated that ra ilways infrastructure can be considered as the most 

complex infrastructure asset with the highest number of risks involved . 

5.5.4 RISKS APPLICABLE TO TOLL ROADS 

Toll road infrastructure is somewhat comparable to railways infrastructure, although most risks 

are applicable to a lesser extent . Based on literature sources, the most important risks are 

construction risk, volume risk, operationa l and maintenance risk, regulatory risk, and legal 

(environment) risk . 

Market risks 

As with the previous assets, the market risks are very important [see among other sources 

Wieringa, 1992 and Macquarie, 2004a] . First of all, because of the revenue dependence on 

patronage, volume risk is very high (3 .8) . The volume risk lies in the competition of the toll 

roads, on the one hand from other (toll-free) roads and on the other hand from public transport 

facilities . If the quality of the public transport services on a certain route increases, this will be 

noticeable as the patronage level of the toll road will probably decrease . Remarkably, the 

respondents of the inquiry consider this risk for shadow toll roads much lower than for direct tol l 

roads (3.5 to 4 .1), even though influences on the level of patronage are equal for either case. 

asset needs its own specific technologica l facilities. Though neither any li terature mentions th is specific, nor the resul ts of the 
inquiry show th is, it should be taken into consideration . 
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Obviously, income risk and credit (payment) risk for shadow toll roads are much lower than for 

direct toll roads . 

Project-specific risks 

Another important risk is construction risk [see among other sources Nijkamp and Ubbels, 1998 

and Flyvbjerg et al, 2003] . Since toll roads generally cover a large and extensive area, the 

problems that can be faced during the construction are multiple, which can lead to an overrun of 

the construction costs, a construction delay, and so on. In certain cases, the construction risks 

are even higher: in geographically difficult areas - with mountain or water crossings - newly 

developed roads are often realised as toll roads64 (mostly direct toll roads) , in order to recover 

(most of) the development costs; examples of these kind of toll roads are Viaduc de Millau in 

France and E39 in Norway. In general, the project-specific risks for more complex toll road 

projects - like tunnels and bridges - are logically more complex. This is, besides in the 

construction risk, best expressed in the operational and maintenance risk [Wieringa, 1992 and 

Macquarie, 2004a]. Because of the development of toll roads via PPP, counterparty risk is 

considered to be an important risk as well. 

Sector-policy risks 

Other risks involved in toll roads that do not specifically attract the attention in the results, but do 

come up in many literature sources are the sector-policy risks: regulatory risk and legal 

(environment) risk [Wieringa, 1992 and Morgan Stanley, 2003]. Regarding the latter, legislation 

on cars and roads concerning sound and environmental pollution will become more stringent over 

the years, which leads to inevitable expenses on noise barriers et cetera. 

Resume 

According to the different literature sources, there are quite a number of risks involved in 

investments in toll road infrastructure projects . The results from the inquiry just partially concur 

with this view. Sector-policy risks score rather low in the inquiry, whereas multiple literature 

sources indicate the importance of these risks. Regarding risks such as volume risk and 

construction risk, both the experts as the literature sources recognise the value of these risks. In 

conclusion, the risks applicable to toll road infrastructure are quite comparable to those of rail 

infrastructure, however often to a lesser extent. 

5.6 RISK COMPARISON 

On the preceding pages risks applicable to the distinguished infrastructure classes were handled 

and pronouncements were made upon the riskiness of those classes based on literature as well as 

on the held questionnaire. This paragraph gives an overview of these levels of riskiness per 

infrastructure class and their mutual relations extracted from the results of the inquiry shown in 

Appendix H. 

As has been stated afore, availability-based infrastructure can be regarded as the least risky, 

most defensive infrastructure investment class (2.4) , while apparently railways infrastructure 

(3.0) can be considered as one of the most complex groups within the range of infrastructure 
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investment possibilities and - additionally - with the highest number of risks involved .6 5 The 

other infrastructure classes and remaining groups are rated in between, by which ports and toll 

roads are valued moderate risky and airports and utilities tend to be riskier and set out for the 

same riskiness as railways. Figure 5.1 shows that the range between which all infrastructure 

classes are assessed - on the basis of risks applicable to those classes - is rather small (merely 

0.5 on a 1 to 5 risk scale, which in th is case is equal to 13.2% ). 

Risksc<tle ------1-------------.--~1-------+--r-lf-----+-----------

2.3 2.5 

- Availability-based infrastructure Utilities - Toll roads Railways Airports 

Figure 5.1 - Riskiness of the infrastructure classes and their mutual relations derived from the results of the inquiry . 

A further breakdown of the distinguished infrastructure classes (and remaining infrastructure 

groups) into the riskiness per varied infrastructure asset can also be found in the tables of 

Appendix H as well as in Figure 5.2. 66 
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Figure 5.2 - Riskiness of the infrastructure assets and their mutual relations deri ved from the result s of the inquiry. 

3 

In Paragraph 5.2 a note was already made that - to a greater or lesser extent - several risks (viz 

taxation risk, inflation risk, interest rate risk, and force majeure risk) have a similar influence on 

the distinguished infrastructure classes/assets. Furthermore, a declaration hereupon was given. If 

those ' general' risks are eliminated from the results of the inquiry, one will see that the range 

between which all infrastructure classes are assessed increases from 0.5 to 0.7 on a 1 to 5 risk 

scale. In th is way the difference between least risky and riskiest infrastructure class becomes 

64 The costs for these roads are too high for development by a public entity solely. However, in certain projects toll collection is 
not cost-effective ei ther; in Norway for instance, toll roads have payments on a availability basis, complemented with revenues 
derived from direct toll [DLA, 2004 and Orkdal svegen] . 
65 Communicati ons infrastru cture (consisting of broadcast transmission, mobile telecom, and fixed lines) is actuall y considered a 
bi t ri skier than railways infrastructu re, yet commu nicati ons in frastructure is a sub-class of utilities. 
66 Pl ease note that Figures 5. 1 and 5. 2 graphically display the results of t he inqui ry solely, therefore not displaying the adjusted 
resu lts eliminating some four 'general ' ri sks (i.e. Table H.1 of Appendix H instead of Table H.2) . 
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16.3% of 'total riskiness'. Although the difference between the two latter-mentioned 

infrastructure classes has increased, it is still rather small. The small difference between least 

risky and most risky infrastructure investment class is probably best expressed by both the 

immaturity of the infrastructure (investment) market and the relatively unfamiliarity of 

(institutional) investors with infrastructure as an investment. 

As appears from Figure 5.2, the infrastructure asset considered least risky is accommodations 

infrastructure (valued at 2.4) and the infrastructure asset considered most risky is mobile 

telecom (valued at 3.1), resulting in a difference of 0.7 on a 1 to 5 risk scale (or 17 .9%). Again 

when eliminating the risks that - to a greater or lesser extent - have a similar influence on the 

distinguished assets (viz taxation risk, inflation risk, interest rate risk, and force majeure risk), 

the difference between least and most risky infrastructure asset increases (in this case from 0. 7 

to 0.9 on a 1 to 5 risk scale or from 17.9% to 22 .5%) . Contrary to the differences between the 

riskiness of the distinguished infrastructure classes, the differences between the riskiness of the 

various infrastructure assets are rather considerable. Furthermore, there are some other notable 

outcomes that have been handled in the previous paragraphs, but that also can be derived from 

the results of the inquiry and are enumerated hereunder. 

Resume 

Figure 5.2 shows that the margin between which all assets within an infrastructure class 

are assessed concerning their riskiness is negligible67
, except for the margin related to 

toll roads (i.e . the difference between shadow toll roads and direct toll roads). As has 

been discussed before, th is can be attributed to especial ly the diversity of off-takers. In 

the case of a shadow toll road, a government is the off-taker of the delivered services 

(or at least a government can be debited for a certain amount dependent on the traffic 

volume in a certain period), which results in a moderation of some risks (e.g. income 

and credit payment risk as well as counterparty risk) . 

Moreover a gloss should be made regarding the infrastructure class utilities. As appears, 

the subclass communications infrastructure (consisting of broadcast transmission, mobile 

telecom, and fi xed lines) is a bit of an outsider within the infrastructure class utilities. 

While the ' genuine' utilities (meaning electricity and gas networks as well as water 

sewerages and treatments) are all assessed - on the basis of risks applicable to those 

classes - with an average 2.9, the assets with in the subclass communications 

infrastructure (particularly mobile telecom) are considered goodly riskier. Paragraph 5.4 

alleged that this is especially caused by much higher technology risk applicable to those 

assets. 

This paragraph has, among other things, graphically shown (Figures 5.1 and 5.2) that the margin 

between which all infrastructure classes and assets within those classes are assessed - on the 

basis of applicable risks - is rather small, which can be attributed to both the immaturity of the 

infrastructure (investment) market and the relative unfamiliarity of (institutional) investors with 

infrastructure as an investment product. Furthermore, the coloured tables in Appendix H give an 

overview of the risks that are either applicable to a certain infrastructure class or to the assets 

with in that certain class, by using some three r isk rankings (viz risks of a high concern, risks of a 

moderate concern , and risks of a less concern) . Previous paragraphs are partly based on these 

67 For instance when regarding avai lability- based infrastructure, all assets within thi s class (viz accommodati ons, availability-based 
toll roads, and avai labi lity-based railways) are assessed with in a 0.07 margi n on a 1 to 5 risk scale (equal to 1.7%). 
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results. According to Flyvbjerg et al [2003] construction risk - particularly the risk of cost 

overruns - is associated with every infrastructure project. Besides, from a risk perspective, it 

matters a whole lot what level of government is involved. In general, sector-policy risks are 

perceived lower in sectors that are under the responsibility of central governments. Local 

governments tend to have less capacity to engage in the structuring, contracting, and 

implementation of infrastructure delivered by a private sector entity by using a PPP concession. 

They are also more hostage to local political circumstances and more inclined to renege on 

contractual performance obligations (such as tariff escalation clauses) than central governments 

[Bastin, 2003 and Arduin and Lampe, 2004] . 

In conclusion, one can say that it is fairly difficult to generalise the risks that are applicable to a 

certain infrastructure class (or asset), seeing that on the one hand every infrastructure project is 

unique and should therefore be assessed on a case-by-case basis, while on the other hand -

although the differences between 'total riskiness' of the distinguished infrastructure classes (or 

assets) are rather small - various risks are applicable to, and therefore various risks may impact 

the feasibility of, an infrastructure (investment) project. Ergo, besides two above-mentioned risks 

that apply for almost every infrastructure project (viz construction risk and to a greater or lesser 

extent sector-policy risks), the risks associated with infrastructure investment may substantially 

vary. Ultimately, one can say that generally risks as well as rewards change rapidly when 

experience is gained. 

Now that the risks applicable to the distinguished infrastructure classes and assets within those 

classes have been discussed as well as their mutual relations, the following paragraph will treat 

some problems players active on the infrastructure market have to cope with because of its 

immaturity. Although the problems following discussed cannot be nominated as risks, like those 

previously described in this chapter, they certainly should not be underestimated, because they 

can definitely threaten a project's feasibility. Therefore, these problems are included in this 

chapter. 

5.7 RISKS AS A RESULT OF IMMATURITY 

As mentioned before, the infrastructure market is still immature (at least in most countries) and 

therefore far from perfect. This immaturity and the hereto-related lack of experience by many 

players, has lead to several obstacles and barriers active players cope with. In order to avoid or 

reduce these in the future, it is necessary to gain insight in these problems. In 2003 and 2004 

the OECD [2004a] has therefore held consultations68 with over 150 representatives of 80 

institutions from the public and private sector on these problems. A brief overview of the results 

concerning the obstacles and barriers that parties in the infrastructure market experience is given 

below. A more extensive discussion of the results can be found in Appendix J. 

The first serious problem private investors can face, is the weak macro and micro economic 

situation of a country . The call for new infrastructure projects might exist, but on the one hand 

the preconditions are either lacking or unsatisfactory and on the other hand are such projects too 

complex for governments, which is why too many projects never make it to the finish line. 

58 The consultations formed a part of an extensive scoping exercise to determine the demand for and feasibility of a project on 
future global infrastructure needs and the role of the public and private actors. 
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Besides the economic situation, the way the tender process is set up, also leads to the failure of 

many projects. This is either because of the inflexibility of the tender specifications, which do not 

leave room for alternative solutions, or because of a lack of experience in tender processing 

which can lead to misunderstandings and failures . Clearly, if there is a chance that a project will 

not be completed this is not attractive for private investors, since they invest money without 

anything in return. 

Another problem that can be faced is the lack of commitment by public authorities. Where public 

parties should provide certainty and continuity to a project, this is often missing. A good and 

clear regulatory framework by governments is a good sign of commitment. However, this 

framework is in too many cases outdated or incomplete, which leads to uncertainties. 

Furthermore, the frameworks between the different countries are very divergent, since 

international standards are missing. 

In conclusion, a major obstacle is the risk sharing among stakeholders. This is primarily dictated 

by the lack of trust in each other: the private sector believes they are only offered 'difficult' 

projects by the public sector, while the latter thinks that the private sector merely wants to 

capture the profits without the risks. 

Most of the above-mentioned problems will probably diminish once the infrastructure market 

matures. However, it takes some efforts to reach the maturity stage . In general, there are three 

main drivers to succeed : transparency, uniformity, and trust. 

Transparency can be realised by proper data collection and sharing of knowledge and experience 

by the actors in the infrastructure industry. By doing so, the created learning curve is much more 

effective and future projects will have a higher success rate. Furthermore, the public authorities 

need to show more commitment and formulate regulatory policies in a clearer manner, without 

leaving room for indistinctness. These measures should lead to a more efficient use of existing 

infrastructure works and should have a positive influence on future projects. 

Another important feature is the development of an international framework, in which legal 

issues, tender processes, political matters, et cetera will be covered . This framework would 

increase all three drivers, since it will lead to less uncertainties, a more effective learning curve, 

less legal fees, clarification and acceleration of the overall process, and more successful projects 

as well as it would create greater trust among actors, because of the univocality. Important for 

the viability of the framework is that it should be continually assessed and developed. 

Although there is surely a long way to go, for the countries that have been considered as 

' promising' in Chapter 3 the problems mentioned in this paragraph are less applicable. That, of 

course, is partially the reason why these countries - Portugal, Italy, Germany, and The 

Netherlands - are considered to offer so many good opportunities for investors. However, even in 

these countries (and even in the UK and Australia), transparency and trust are not what they 

should be. And the fact that in the UK solely, over 450 different concession arrangements are 

available, shows that uniformity is still far away. 
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The three discussed drivers, though, should be considered as starting point in the diminishing of 

problems and the decrease of risks involved in infrastructure investments in the future. Current 

investors, however, would also like to see the risks as minimal as possible. Therefore, a number 

of instruments are at hand to mitigate the applicable risks for investors. These mitigation 

methods are set out in the following paragraph. 

5.8 RISK MITIGATION 

The risks that have been reviewed in this chapter are risks that can occur in infrastructure 

investment projects. Furthermore, although the risks are based on an investor's point of view, 

these risks do not automatically have to be borne by investors in such a project. There are 

different instruments for an investor to mitigate risks. The basic principle in risk mitigation is that 

the various types of risk should be allocated to those participants best able to manage them as a 

key ingredient for the success of a project [Beidleman et al, 1990]. As been treated before, one 

of the main reasons for governments to privatise their infrastructure is to transfer risk away from 

the public sector. The level of risk that is transferred to the private sector should be dependent on 

the level of privatisation - with a fully privatised asset (e.g. airport) there is more risk transferred 

than with usage of a PPP (e.g. hospital) - and on the price a government is willing to pay for the 

allocation of risk to the private sector. Of course, these kinds of arrangements are committed in 

contracts; accordingly it is very important to invest time and expertise in optimising the terms of 

a contract. 

For an investor, there are four manners to reduce the amount of risk that is borne [see among 

other sources Beidleman et al, 1990 and Lindfield, 1998]. The first one is risk avoidance. This is 

not really a way of risk mitigation, but by investing in projects in a less risky phase the number of 

risks are down: investing in projects in the operational phase avoids risks in the development 

phase such as construction risk. The second method is risk sharing, i.e . allocation of risks to other 

parties involved. Particularly in public private partnerships, risk allocation matrices are used to 

allocate the occurring infrastructure risks to certain parties involved. Seeing that privatised 

infrastructure assets generally derive from former national businesses and therefore already do 

exist, risks might be allocated to a th ird-party when tasks are outsourced (e.g. operational and 

maintenance tasks, construction of a new gate, and so on). In both cases though, all possibly 

occurring risks should be pinned down in a contract in order to hold another party responsible in 

case of default. It may be plain that it is rather difficult to do so and to be confident that the 

contract is inviolable [ADB, 2000] . To give insight in risk allocation, an example of a simplified 

risk allocation matrix69 of an infrastructure project can be found in Appendix K. 

In the two above-mentioned manners, risks are actually kept off by investors . Certain risks 

though, are almost always allocated to the private investor - ma inly market and capital market 

risks. In these cases risk is mitigated by insurance, e.g . by inflation-indexed securities or interest 

rate swaps. It is therefore perfectly possible to hedge against these risks and thus have it 

assumed against by payment of a premium to a third-party entity. 

69 Thi s matri x is directly deri ved from bcIMC (2003] and therefore the mentioned ri sks do not correspond to the ri sks considered 
in thi s th esis. The matrix is merely to give an example of a ri sk all ocati on matrix . 
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In closing, risks can also be reduced via diversification of the infrastructure portfolio. This 

diversification can be in the matter of geography (different countries), life cycle stages 

(development vs operational phase), infrastructure classes, et cetera. Applicable to all risks is 

that the risks are considered lower for an investor, when co-operating with international agencies 

and reputable national companies in politically stable and economically prosperous countries. 

This, of course, generally comes at a price. In Appendix L the distinguished risks are enumerated 

and per risk some commonly used mitigation methods are given as well as some points of special 

interest [Lindfield, 1998 and Macquarie, 2003). In the following chapter, the mitigation methods 

for the different risks are used to decide whether or not that specific risk is borne by the investor 

and therefore if it has a direct influence on the project's return concerning the analysed cases. 

When performing the sensitivity analyses in Chapter 6, only the risks that have a direct influence 

on the equity returns are included. All this will be clearly explained in the regarding paragraph. 

5.9 SUMMARY 

This chapter has shown that the risks applicable to the distinguished infrastructure classes as well 

as to the underlying infrastructure assets are rather diverse. For some classes especially project

specific risks were of a high importance (e.g. availability-based infrastructure, toll roads, and 

railways), while other classes highly depend on patronage levels and therefore market risks (such 

as volume and income risk) are (also) quite substantial (e.g. toll roads, railways, ports, and 

airports). However, the range between which all infrastructure classes/assets are assessed - on 

the basis of the importance/impact of distinguished risks applicable to those classes/assets 

according to professionals active on the infrastructure (investment) market - is rather small. 

Ergo, 'total riskiness' of the distinguished infrastructure classes and underlying assets does not 

vary that much. 

Some two reasons were given for above-mentioned salient result. First of all private investment 

in (former) public infrastructure assets can be regarded as something new in the investment 

market, which leads to unfamiliarity with infrastructure as an investment product to most 

(institutional) investors. In the second place, this is due to the immaturity of the infrastructure 

investment market in most countries. Both reasons subsequently lead to the experts called in 

being reserved with assessing risks applicable to the distinguished infrastructure classes/assets. 

I.e. extreme ratings (in this case 1 and 5 respectively) are not as common as median values (in 

this case 2, 3, and 4 ) . 

The infrastructure investment market generally being immature entails several additional risks 

investors have to cope with and that should not be underestimated. Yet, most of these additional 

problems/risks will probably diminish once the market matures. So, in order to mitigate risks 

associated with these immaturity problems, it is recommended to invest in countries that dispose 

of a highly developed institutional framework. Previous paragraph of this chapter discussed other 

ways to deal with risks associated with investing in infrastructure. 

From the performed analysis in Chapter 3 that dealt with, among other things, the infrastructure 

market comes forward that at present - concerning continental Europe - Italy, Portugal, 

Germany, and The Netherlands seem to be the most promising countries for private investment 

in infrastructure. Besides these four countries the United Kingdom and Ireland are promising as 
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well considering Europe, seeing that those countries are the most mature and therefore offering 

quite some possibilities for private sector investment in infrastructure. Furthermore, the 

infrastructure assets that either will be privatised or developed in close co-operation with a 

private sector entity in the near future and therefore offering possibilities and/or opportunities for 

private sector investment can be derived from aforementioned analysis and overview. The assets 

that are particularly offering opportunities within the foreseeable future consist of 

accommodations infrastructure (schools, hospitals, prisons, et cetera), water sewerages and 

treatments, direct toll roads, long-distance trains as well as urban transport, and to a lesser 

extent airports. 

Combining those investment possibilities that are (soon) available at the European infrastructure 

market with the riskiness of the distinguished infrastructure classes and underlying assets -

depending on the preferred risk profile of an (institutional) investor - it is feasible to create so

called 'infrastructure investment scopes'. In other words, both depending on the riskiness of an 

infrastructure class or asset and the possibilities the (European) infrastructure market is offering, 

a private sector investor could derive its investment opportunities that are commensurate with its 

favoured risk profile . Pension funds, for instance, generally are, because of their liabilities to 

numerous beneficiaries, more risk averse compared to other investors . Having a look at the 

European market, it would be exceedingly plausible for these pension funds to invest in 

accommodations, seeing that those infrastructure assets on the one hand will shortly be placed at 

the disposal of private sector investors and on the other hand are considered the least risky 

investment. 

Of course, from an investor's point of view, not only risks that may occur when investing in 

infrastructure matter. After all , in general it is accepted that (borne) risk and return (on 

investment) have a direct relationship to each other. I.e. the higher one perceives the risk 

involved in an infrastructure project, the higher the required return (perceived risk-free rate plus 

a premium commensurate with the borne risk). In the following chapter an attempt will be made 

to reveal this relationship between applicable risks on the one hand and expected return on the 

other hand. In order to do so, some two case studies of direct toll roads will be analysed . These 

case studies serve as examples on how to approach certain infrastructure investment projects 

from a risk perspective. Project descriptions are given and - on the basis of on the one hand 

drawn up cash flow models and on the other hand available initial data - equity returns will be 

forecasted . Finally, the most important return influencing parameters (risks), derived from this 

chapter and actively borne by an (institutional) investor, will be subjected to a sensitivity analysis 

in order to examine how the expected equity returns react on fluctuations in the posited 

parameters (i.e. the assumptions made). 
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The theoretical analysis of risks involved in private investment in infrastructure as performed in 

the previous chapter, will now be translated into a more practical approach, by performing case 

studies of actual, real life projects. The case studies are perfo rmed on the one hand to provide 

insight in the practical experience of some private sector investment initiatives in infrastructure 

and on the other hand to determine what returns can be expected and how and to what level the 

different risks affect these returns. This, of course, is very useful information to a private sector 

investor like a pension fund, seeing that the invested money serves to cover the pensions of the 

beneficiaries and should therefore not be invested in too risky investments. Each of the projects 

will be specified and based on drawn up cash flow models and available initial data, equity returns 

will be forecasted. Furthermore, the most important return influencing parameters (risks), as 

they can be derived from the previous chapter, which are actively borne by an (institutional) 

investor, will be subjected to a sensitivity analysis . This way the influence of a certain risk on the 

projected equity returns is revealed, in order to avoid underestimation of the riskiness of the 

infrastructure investment project. 

6.1 FRAMEWORK 

Some two assets will be treated in this chapter that are both direct toll roads. The main reason 

that merely direct toll roads are treated, is that the number of projects of this asset is the largest 

(perhaps with the exception of accommodations infrastructure assets) and the market for toll 

roads is much more developed than other infrastructure markets. Because of this , there are 

better possibilities to sketch a uniform view on the relationship between risk and return . The two 

projects that will be discussed are the Warnow Crossing (Warnowquerung) in Germany and the 

Midland Expressway (M6 Toll) in the United Kingdom, largely based on initial data associated with 

these toll roads made available by Macquarie Bank.70 

Structure of the drawn up cash flow models 

In order to come up with returns that might be expected when investing in infrastructure, a cash 

flow model has been drawn up that uniformly can be used for both projects .71 This paragraph 's 

section provides additional information on the structure of this uniform model and threatens the 

assumptions that, for simplicity reasons, have been made . 

The 'General information ' box contains - as the name implies - some general 

information (name, country, region, et cetera) regarding the infrastructure asset 

concerned . In both cases the infrastructure class is toll roads, while the rev iewed assets 

are direct toll roads. Although the appropriate currency is mentioned, the model leaves 

profits and losses that may be generated due to fluctuations in the exchange rate out of 

consideration . Following, the beginning of the construction of the asset as well as of the 

operational period have to be entered, however the difference between those two 

70 The majority of data used for this chapter as well as for the cash flow models enclosed in Appendix M is adapted from Macquarie 
Infrastru cture Group's Analyst Package [Macquarie, 2003b]. 
71 Using a uniform cash flow model in ord er to determine expected equity returns on infrastructu re investment projects probabl y 
biases outcomes, given that in fact every infrastructure project is unique and should therefore be assessed on a case-by-case 
basis. 
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starting periods have to be rounded to a whole number. Finally, the total length of the 

concession period (post construction) has to be filled in. 

The box underneath displays the composition of the 'Sources of funds'. For simplicity 

reasons, merely a distinction is made between debt, equity, and grants (if applicable). In 

real life, especially debt may appear in various forms (e.g . senior debt, subordinated 

debt, mezzanine debt, and so on). Furthermore, a percentage shows the initial level of 

gearing. 

Following line displays the 'Internal rate of return (IRR) of free cash flow to equity 

(FCFE)'. This will be more exhaustively discussed later on, seeing that this rate 

represents the expected return for an investor in infrastructure. Also, reflecting this 

expected return on invested equity capital is one of the objectives of this chapter. 

By moving to the right, one will find two boxes associated with assumptions (viz 

'Revenue assumptions' and 'Cost assumptions'). Concerning revenues, assumptions 

should be made for base traffic volume as well as maximum traffic volume . Latter

mentioned traffic volume highly depends on a road's capacity, taking for granted that 

motorists are not willing to pay for a service if it doesn't provide any benefits (i.e. when 

the road is congested). Therefore, when a road's capacity is reached, traffic won't 

increase anymore and traffic volume is perceived about stable around its maximum 

capacity. Furthermore, assumptions should be made regarding base car toll and heavy 

vehicle toll. In reality, many other price levels for different types of vehicles (e .g. 

motorcycle, car, van, truck, et cetera) may be distinguished, a distinction can be made 

between day and night toll, or toll may be levied on the basis of driven kilometres 

instead of per trip. Yet, once again for simplicity reasons, merely a distinction is made 

between base car toll and heavy vehicle toll, in the course of which prices have been 

averaged and assumptions are made for the amount of heavy vehicle traffic as a 

percentage of total traffic. Additionally, a toll rounding parameter is included, expecting 

that future toll prices will increase and also will be rounded for convenience 's sake. 

Finally, assumptions should be made regarding annual revenues derived from other 

sources, e.g. property (gas stations, parking lots) and advertising (billboards). 

In the 'Cost assumptions' box, assumptions relating to costs can be filled in. Toll road 

costs roughly consist of operating costs (e.g. collecting toll), maintenance costs (e.g. 

surfacing the road, replacing signalling, placing traffic signs, et cetera), and other 

operating and maintenance costs. Moreover, maintenance costs are divided into three 

different phases (viz the first ten years, the subsequent ten years, and the years 

thereafter), assuming that particularly maintenance costs will vary during a road's 

concession period. 

Subsequently, estimates should be made concerning both inflation (generally consumer 

price index, shortly CPI) and growth of gross domestic product (shortly GDP) in the 

'Indices and rates' frame. On the one hand inflation is a necessary parameter, seeing 

that revenues are generally regulated and therefore price rates are usually annually 
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revised as a percentage of CPI72
, other sources' revenues may as well be inflation-linked, 

and, at last, expenditures may also grow - even above inflation - at a certain rate. On 

the other hand GDP growth is an important variable, since - in general - GDP growth 

and traffic growth highly correlate to each other.73 Unfortunately, an infrastructure's 

inherent characteristic (long-term investment) makes it quite hard to make estimates of 

some of its main magnitudes (e.g. CPI escalation and GDP growth) . Finally, earlier 

inputted prices have to be adjusted for inflation in case of these inputted prices (at a 

certain price level) are not commensurate with the year they first occur (i.e . using 

nominal prices instead of real prices adjusted for that year's purchasing power). 

First frame concerning actual cash flows deals with ' Development costs '. As appears, 

total development costs are considered the same amount as total sources of funds and 

are also considered equally shared among (rounded) years of construction . These are 

two assumptions that do not approximate to reality, since the required sources of funds 

are usually greater than construction costs due to other - up-front - expenses (like 

interest during construction, funding of reserves, financing and development fees, and 

so on) and furthermore particularly during the early years of construction the bulk of 

expenditures are made . 

Next cash flow frame shows the 'Operating and maintenance costs (O&M costs)' during 

the concession period. As discussed afore, adjustments should only be made if inputted 

prices (at a certain price level) are not commensurate with the year they first occur. The 

percentages in the blue bar show the EBITDA (earnings before interest, taxes, 

depreciation, and amortisation) margin in a certain year. This rate is incorporated in the 

model because of high operational (EBITDA) margins being a distinctive feature of 

infrastructure in general and toll roads in particular. 

Subsequent frame displays 'Revenues' generated by the toll road . As soon as the toll 

road is completed, it is considered fully operational (100%). As mentioned afore, traffic 

and GDP highly correlate to each other. This is assimilated in the line concerning the 

traffic escalation index. In the first operational year, the index is considered 1. 

Furthermore, the index is expected to grow degressive dependent on the ramp up 

profile . Whenever the ramp up profile in a certain year is smaller than or equal to 80%, 

traffic is expected to escalate twice as hard as GDP in that certain year, similarly growing 

when ramp up profile is between 80% and 100%, while following half the growth of GDP 

as from the toll road being 'ramped up' completely . Other lines are completely dynamic 

as well, except for the line ramp up profile. The ramp up profile is some sort of 

translation of off-takers' habituation to a delivered infrastructure service, in this case a 

newly developed road . In this uniform cash flow model a degressive ramp up profile is 

used, which matures in 6 years (starting with 40% of underlying trip demand, increasing 

with respectively 20%, 15%, 10% , 7.5%, 5%, and 2.5%). The mentioned ramp up 

profile is very plausible, seeing that roads are typically built too late and the maximum 

capacity is reached soon after opening [De Bever, 2003]. Another parameter that has to 

72 Additionally, rat es cannot be lowered without compensating concessionaires. 
73 The correlation between GOP growth and t raffi c growth is underwritten by severa l sources. A study by Lopez [ 2003] regarding 
Spanish motorways for instance showed a 0.9 1 correlat ion between on the one hand the growth of traffic (ADT) in Spanish 
motorways and on the other hand the Spanish GDP growth over the period December 1984 - December 2002. 
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be added is the interest rate against which revenues throughout a certain year, on for 

instance a current account, can be placed. 

If a subsidy is granted by a national government (or by a government-appointed 

authority or quasi-government entity otherwise), it is displayed in the 'Grants' bar taking 

for granted that when the infrastructure project is initiated the granted subsidy is 

directly disposable. 

Following frame shows certain assumptions made regarding 'Debt' capital of the 

infrastructure project as well as the cash flows that arise from those assumptions. The 

figures on the opening and closing balance depend on whether additional debt is drawn 

down and/or interest is incurred or interest is paid and/or debt is repaid throughout the 

year. Debt is drawn down if grants and equity contributions in a certain year do not meet 

the required costs for development of the infrastructure asset in that certain year, i.e. 

equity contributions are utilised before debt capital is acquired. Subsequently, forecasts 

have to be made concerning the cost of debt capital. The interest rate on debt capital 

generally consists of two elements, namely the base interest rate and a margin above 

this base rate (which generally depends on the debt service coverage ratio, briefly 

DSCR). The interest rate might be swapped, which is usually required by financiers, and 

thus have it assumed against by payment of a premium to a third-party entity. As 

appears, during construction interest is only incurred and not repaid, while during an 

infrastructure asset's operational phase the amount of interest paid is linked to its ramp 

up profile (since otherwise operating income might not meet the sum required for 

interest on the loan) . Repayment of outstanding debt is simplified according to the 

following: amortisation of the principal on existing debt is considered commensurate 

with the life span of the infrastructure asset, in the course of which no repayments are 

made during initial one fifth of post construction concession period, after which the loan 

is fully linear repaid in three consecutive quintiles of post construction concession period. 

By doing so, last quintile of the asset's concession period (assuming the infrastructure 

asset is already matured and considered about risk less) is debt free, resulting in a 

greater flow to equity. Debt service is equal to the amount of interest paid and loan 

repaid. As discussed above, the interest rate margin generally depends on the DSCR, a 

ratio that measures an income producing property's ability to cover its annual debt 

service. This ratio can be found in the blue bar of the debt framework and is solely used 

for verification whether equity distributions can be made or not. 74 

'Taxation' is declared in the following frame. Taxable income in a certain year is equal to 

operating income (revenues minus expenses) plus net interest income (interest revenue 

minus interest incurred) minus depreciation. Depreciation is merely used in order to 

mitigate tax payments; after all it is a cost not a cash flow . In the model linear 

depreciation over the asset's operational lifetime is applied. If taxable income turns out 

to be negative in a certain year it is retained for consecutive years. Eventually, a 

corporate tax rate has to be entered that is appropriate for the considered country. 

74 After all an error (circular reference) in the cash flow model would occur when using the DSCR for determining the interest rate 
margin. 
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Finally, an overview of 'Equity cash flows' can be found in the bottommost frame. One 

line displays equity contributions, which - as discussed before - are deployed before 

debt capital is acquired. The other line displays equity distributions. One has to consider 

that equity distributions merely can be made when the DSCR is greater than 1, seeing 

that otherwise the asset isn't even able to pay its debt obligations. The free cash flow to 

equity (FCFE) line, shows - as the name implies - the cash flows either payable 

(contributions; negative number) or receivable (distributions; positive number) by equity 

investors in the infrastructure project. 

As has been mentioned above, the drawn up model is a so-called free cash flow to equity (FCFE) 

model. Simply, free cash flow to equity concerns the cash flow left over after meeting all financial 

obligations [Damodaran, 2002]. Furthermore, the cash flow model does not take into account the 

way an infrastructure asset eventually could be incorporated in an investment portfolio, i.e. the 

model relates to the construction of the asset as well as to the subsequent (entire) concession 

period. It therefore contemplates an infrastructure project from initial development phase until 

late maturity phase. 75 

In the following paragraphs two case studies will be handled, namely the Warnow Crossing in 

Germany and the Midland Expressway in the United Kingdom. The paragraphs will succinctly 

describe the (direct) toll road infrastructure projects and, besides, provide data that will be used 

in the afore-described uniform cash flow model in order to pronounce upon expected internal 

rates of return (IRR)76 of the free cash flows available to equity (FCFE) in an assumed base case 

for both projects. 

6.2 WARNOW CROSSING GERMANY 

The first direct toll road that will be analysed is the Warnow Crossing (Warnowquerung) in 

Rostock, Germany. This is a 4 km road, including an 800 m tunnel, across the Warnow River, 

which divides the city of Rostock. The crossing was developed to provide a bypass for a 

congested city centre for through-traffic (on the one hand commuter traffic and on the other hand 

recreational traffic from Berlin to the Baltic Sea). The toll road was built between April 2000 and 

September 2003 and is operational since then. The concession period has a length of 30 years 

post construction. 

DATA 

In this part, the data of the Warnow Crossing toll road project are discussed. For some of the 

data, assumptions have been made. These assumptions will be founded when treated. 

75 In reality, for instance, it is quite common that a developer obtains the right to initially construct an infrastructure project as 
well as to exploit it for a predefined period (concession). After accomplishing the construction of the asset and already receiving 
its required return, the developer could choose to stay with its core business and therefore sell the asset (including the rights to 
exploit the asset for a predefined period of time) to an investor. This way, an investor acquires an infrastructure asset on the so
called secondary market, with the risks associated with the development and construction of the asset already occurred. 
Subsequently, this investor might place the asset in an existing investment portfolio with an applicable investment horizon, 
whereupon the asset once again might be sold. 
76 Although the internal rate of return method is widely used, it has some problems one has to pay attention to. First of all, the 
IRR method may lead to multiple rates of return. Furthermore, the scale as well as the timing of the cash fiows is important, 
especially when comparing mutually exclusive projects [Ross et al, 2005]. At the same time all discounting methods assume that 
net receipts less expenses (positive recovered funds) each period are reinvested at the discount rate until maturity. However, the 
IRR method is not limited by this assumption and measures the internal earning rate of an investment [Lopez, 2003 and Sullivan 
et al, 2003]. An advantage of the method though, is that, particularly from a managerial perspective, a percentage is better 
comparable (benchmarking) than an absolute figure [Ross et al, 2005]. 
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Sources of funds 

In this project there are three sources of funds, namely senior debt (EUR 158.4 million), equity 

(EUR 43.6m), and subsidies from the EU and the German government (EUR 29.3m in total) 

[Macquarie, 2003b] . This means that the total funding of this project amount to EUR 231.3m. As 

stated before, the total development costs are set equal to this and they are equally divided over 

the three years77 of construction time. 

Regarding the debt component, the interest rate level needs to be determined . This rate is set at 

9.4% for the construction period and at 7.0% for the operational period [Macquarie, 2003b]. 

Furthermore, concerning the payment of the interest as well as the repayment of the outstanding 

debt, both are simpl ified according to the discussed method in the previous paragraph. 

Revenue assumptions 

The only operational revenues in this project are derived from the core business of the toll road, 

namely levying toll. The base car toll is set at EUR 2.00 and the base heavy vehicle toll is set at 

EUR 10.60 (both 2003 prices) . The share of heavy vehicle traffic is estimated at 7.5%. Toll prices 

are assumed to increase annually according to changes in the consumer price index (CPI) , but toll 

is rounded at EUR 0.20 [Macquarie, 2003b]. 

Total motorway traffic volume is decided based on four different numbers, namely base traffic 

volume, traffic escalation, underlying trip demand, and ramp up profile. The ramp up profile 

shows the level of maturity of a toll road project . For the Warnow Crossing, this starts at 40% in 

operational year 1, increases degressively in the next years, and reaches 100% in the seventh 

operational year. The traffic escalation index is linked to gross domestic product growth (GDP), 

but the extent to which GDP is followed is not constant: if the ramp up is up to 80%, the 

escalation index is twice the GDP, if the ramp up is between 80% and 100% the index equals 

GDP and if the ramp up is 100%, the traffic escalation index is 0.5 times GDP. This index is 

multiplied by the base traffic volume to decide the underlying trip demand. In this case, the 

underlying trip demand is an estimated average daily traffic of 26,600 vehicles [Macquarie, 

2003b]. Once these numbers are determined, the total motorway traffic can be calculated by 

duplicating the ramp up profile and the underlying trip demand . However, the traffic volume is 

not unlimited , since the Crossing has a predicted maximum traffic volume of 32,000 vehicles per 

day [Kuehne, 2004] . 

In conclusion, there are interest revenues, as interest is generated from the above-mentioned 

revenues that are pouring in throughout an operational year. In this case, the interest rate is 

expected to be constant for the entire concession period and set at 3.0%. 

Cost assumptions 

The costs in this project consist of operating costs, maintenance costs, and taxation payments. 

The operating costs are forecasted at EUR 2.8m per year, while the maintenance costs are 

forecasted at a total of EUR 9.2m for the first ten years, EUR 13.4m for the second decade, and 

EUR 12.8m for the final years of the concession (all 2003 prices). All costs are equally divided 

over the years within a period . 

77 In rea li ty th e construction t ime was 41 months (approx 3. 5 years), but for simplifi cation reasons in the cash fl ow model a three 
yea r period is used. 
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The corporate tax rate in Germany has decreased vastly the last years and will decrease even 

further in the near future. Until the year 2000, the corporate ta x rate in Germany was 40% ; in 

2001 it changed to 25% and the rate will most probably be changed to 19% in 2006 [Deloitte, 

2005). Seeing that taxes are actually paid for the first time as from the tenth operational year, 

the corporate tax rate is - for simplicity reasons - set at 19% throughout the entire concession 

period. 

Macroeconomic data 

The two most important German macroeconomic data necessary for the toll road valuation model 

are the gross domestic product (GDP) and the consumer price index (CPI). In Figure 6.1, both the 

GDP and CPI are given for the period 2000-2009 [Consensus Economics, 2005). 
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Fi gure 6.1 - GDP and CPI in Germ any in t he years 2000-2009 (peri od 2005- 2009 is forecasted) 

The GDP and CPI for the period 2010-2032 are assumed equal to those of 2009. This means that 

for that period the GDP is set at 1.6% and the CPI at 1.7% . Finally, it is important to mention 

that the asset reverts to government ownership after the concession period , i.e. with zero 

residual va lue to the private entity. 

6.3 MIDLAND EXPRESSWAY UNITED KINGDOM 

The Midland Expressway is a 42 km road bypassing a congested stretch of the M6 motorway near 

Birmingham in the United Kingdom. The toll road was built between September 2000 and 

December 2004, after which the concession period of 50 years started. 

DATA 

In th is part, the data of the Midland Expressway toll road project are discussed. For some of the 

data, assumptions have been made. These assumptions will be founded when treated . 

Sources of funds 

Although in reality the number of funds is higher, for simplifying matters these are summed up in 

three sources of funds, namely senior debt (GBP 629.0 million), equity (GBP 147.0m), and grants 

(GBP 20.0m in total) [Macquarie 2003b]. This means that the total fund ing of this project amount 

to GBP 796.0m. As stated before, the total development costs are set equal to this and they are 

equally divided over the construction time . 
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Regarding the debt component, the interest rate level needs to be determined. This rate is set at 

7. 7% for the construction period and at 6.2% for the operational period [Macquarie, 2003b] . 

Furthermore, concerning the payment of the interest as well as the repayment of the outstanding 

debt, both are simplified according to the discussed method in Paragraph 6.1. 

Revenue assumptions 

Contrary to the Warnow Crossing, there are other revenue sources than merely the toll revenues. 

The toll revenues, however, are by far the largest component. The base car toll for the Midland 

Expressway is set at GBP 2.9078 and the base heavy vehicle toll is set at GBP 10.90. The share of 

heavy vehicle traffic is estimated at 16.5%. The toll price increases annually according to changes 

in the retail price index (RPI), but toll is rounded at GBP 0.10 [Macquarie, 2003b]. 

Deciding the total motorway traffic volume is comparable to the Warnow Crossing: the ramp up 

profile is similar as is the traffic escalation index. The underlying trip demand for the Midland 

Expressway is an estimated average daily traffic of 55,000 vehicles [Macquarie, 2003b] and the 

road's capacity is 75,000 vehicles [BBC News]. 

In conclusion, there are interest revenues, as interest is generated from the above-mentioned 

revenues that are pouring in throughout an operational year. In this case, the interest rate is 

expected to be constant for the entire concession period and set at 3.0%. 

Cost assumptions 

The costs in this project consist of operating costs, maintenance costs, and taxation payments . 

The operating costs are forecasted at GBP 9.3m per year, while the maintenance costs are 

forecasted at a total of GBP 8.0m for the first ten years, GBP 24 .0m for the second decade, and 

GBP 96.0m for the remainder of the concession period. All costs are equally divided over the 

years within a period. The corporate tax rate in the United Kingdom will probably be constant 

over the years at a rate of 30%. 

Macroeconomic data 

The two most important macroeconomic data necessary for the toll road valuation model for the 

United Kingdom are the gross domestic product (GDP) and the retail price index (RPI). In Figure 

6.2, both the GDP and RPI are given for the period 2000-2009 [Consensus Economics, 2005]. 
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Figure 6.2 - GDP and RPI in the UK in the yea rs 2000-2009 (period 2005-2009 is forecasted) 

78 With this toll road, there are different tariffs for day and night traffic (respectively GBP 3.00 and GBP 2.00). Since it is most 
likely that the traffic volume by day is far la rg er, the average toll is set at GBP 2.90. Thi s also goes for heavy vehicle traffic. 
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The GDP and RPI for the period 2010-2054 are assumed equal to those of 2009. This means that 

for that period the GDP is set at 2.3% and the RPI at 2.4%. Finally, it is important to mention 

that the asset reverts to government ownership after the concession period, i.e. with zero 

residual value to the private entity. 

Resume 

Reviewing the two case studies described in above-standing paragraphs, one can conclude that 

the IRRs of FCFE in an assumed base case scenario (14.4% and 17.2% for Warnow Crossing 

respectively Midland Expressway) can be considered quite high. Nevertheless, those percentages 

do not state on the risks involved in the project. After all, generally a higher return is required in 

order to compensate the higher risk associated with the investment. Subsequent paragraph 

attempts to further reveal the relations between risk and return in the cases brought up. 

6.4 CASE STUDIES' RISK AND RETURN TRADE-OFF 

In order to pronounce upon the relation between risk and return in the described case studies, 

first of all the risks applicable to direct toll roads as they can be derived from the results of the 

inquiry are more thoroughly reviewed. Following, certain risks - that are borne by the private 

sector investor - incorporated in the cash flow model by a translation of the risk to a parameter, 

will be subjected to a sensitivity analyses. By doing so, one can ascertain in what way volatility 

(risk) of a certain assumed parameter (base case) influences the IRRFcFE and - in that way - may 

endanger the infrastructure project's feasibility. 

Risks applicable to direct toll roads 

Below-standing figure can be derived from the results of the inquiry and shows the considered 

level of importance (according to the professionals called in) of the distinguished risks for - in this 

case - direct toll roads . 

Volume risk 4 .1 

Construction risk 3.8 

Income risk 3.7 

Counterparty risk 3.5 

O&M risk 3.1 

Taxation risk 2.8 

Interest rate risk 2.7 

Legal (environment) risk 2.6 

Regulatory risk 2.5 

Inflation risk 2.3 

Technology risk 2.3 

Credit (payment) risk 2.3 

Force majeure risk 2.2 

Figure 6.3 - Level of importance of distinguished risks applicable to direct toll roads . 

Contrary to the fact that, for instance, construction risk is considered rather substantial, it 

generally does not affect the return an investor would expect on an infrastructure investment 

project. After all, as discussed before in Paragraph 5.8, for an investor several risks can be 

mitigated or hedged. So, when initiating an infrastructure project by using a PPP (as usually is the 

case with toll roads), risks might be allocated to the party best able to manage them, i.e. from an 
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investor's point of view construction risk is generally avoided by using fi xed-price contracts and 

consequently the risk of completion delay, cost overrun, et cetera is fully borne by the contractor 

(and possible subcontractors) . 

In subsequent section, this approach is used as well. All risks applicable to direct toll roads will be 

discussed , however merely risks that may seriously affect the return for an investor in 

infrastructure are henceforth subjected to a sensitivity analysis. 

Conversion of applicable risks to incorporated parameters 

Following section discusses whether the distinguished risks affect the expected equity return on 

an infrastructure investment project and - besides - are incorporated in the cash flow model or 

how they can be mitigated/hedged by an investor and - therefore - do not affect expected equity 

return. The distinguished risks are handled based on level of importance as can be derived from 

Figure 6.3 starting with the risk considered most important. 

Volume risk is by far considered the most important risk regarding direct toll roads. Furthermore, 

it is also a risk that is commonly borne by the private sector entity exploiting the infrastructure 

facility and thus particularly important to equity investors. As has been discussed afore, the 

determination of total motorway traffic (also known as average daily traffic, shortly ADT) in the 

cash flow model depends on quite some parameters, namely: 

Base traffic volume (as well as maximum traffic volume, however maximum traffic volume 

also relates to the road 's capacity); 

Ramp up profile; and 

Traffic escalation index, subsequently - for its part - depends on GDP growth . 

Volume risk being rather high is accentuated when taking a close look at actualised ADT figures. 

Comparing actual ADT - displayed in below-standing figures - with the base case forecasts in the 

cash flow models enclosed in Appendix M, one can infer that the Warnow Crossing is 'under 

performing' (e.g. actual ADT and forecast ADT on September 2004, approx 8,200 respectively 

16,400), while on the other hand the Midland Expressway already exceeded its October 2005 

forecast. 

12,000 ------------------

10,000 1 ~ ~ 

8,000~1 - =~/=====-6.000 -y- ---~ 

4,000 +------------------

~ ::::: I ;;zr'---~ L-: 
j' 40,ooo +-. ---;:z:--~.C----------_,,.vc>""----

~ 30 .000 +---~---------------

J 20 .000 +-1-------------------

~ 10.000 I 2,000 +------------------

o +---~--~--~--~---~--~ 

Oct-03 Jan-04 Apr-04 Jul-04 Oct-04 Jan-05 Apr-05 Oct-03 Jan-04 Apr -04 Jul-04 O<;t-04 

--war now Crossing --Midland Expressway 

Figure 6.4 and 6.5 - Actualised ADT figures for the Warnow Crossing and Midland Expressway respectively . 

Accordingly, changes in those parameters will be carried out later on, seeing that volume risk is 

borne by the private sector entity and therefore might seriously influence the expected return for 

equity investors. 
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Construction risk is absolutely at present in about every infrastructure project, particularly in 

transport-related infrastructure projects. According to Flyvbjerg et al [2004] cost escalation 

largely depends on the length of the implementation phase, i.e. decision makers should therefore 

be highly concerned about delays and long implementation phases because they translate into 

risk of substantial cost escalation. Furthermore, the larger and more complex (e.g. bridges and 

tunnels) the project is, generally the higher cost escalation will be. Finally, the oft-seem claim 

that public ownersh ip is problematic and private ownership effective in curbing cost escalation is 

an oversimplification . The type of accountability appears to matter more to cost escalation rather 

than type of ownership. Inferably, construction risk does matter. Nevertheless, if the contractor 

participating in a SPV can be held fully responsible for possible delays and cost overruns and - on 

the other hand - is rewarded based on performances, for a private sector investor in 

infrastructure construction risk is almost entirely mitigated (except for in an assumed normal 

situation non-occurring risks like the contractor going bankrupt, a period of extreme inflation, et 

cetera) and therefore not affecting the expected profitability. 

Income risk is the risk that the price charged for the service is not compatible with the level of 

demand required for project viability (or that the revenue stream is unmanageable volatile) . In 

the assumed base case in the drawn up cash flow model, for simplicity reasons, toll tariffs are 

expected to grow commensurate with inflation. In reality this may not be the case, since toll 

regulations may be applicable . Examples of different types of regulation are: CPI -based (e.g . 

Australia), congestion-linked (e.g. Spain), return cap, and unrestricted [Lopez, 2003 and 

Macquarie, 2004b]. For the Warnow Crossing, for instance, toll increases depend on the IRR of 

the project (if the IRR is smaller than or equal to 17% real toll increases are permitted, if the IRR 

is between 17% and 25% toll tariffs are allowed to increase with inflation on ly, and - at last - no 

toll increases are permitted if the IRR is equal to or greater than 25% [Macquarie, 2003b]), while 

toll tariffs are unrestricted concerning the Midland Expressway. This risk will end up on the 

investor's plate as well and will therefore be given attention to in the sensitivity analysis. Seeing 

that toll tariffs for heavy vehicles like vans and trucks usually are much higher compared to base 

car tolls, the ratio between 'normal motorists' and heavy vehicle traffic is also quite important and 

therefore can be seen as a potential income risk. 

Counterparty risk involves all of a party's contractual obligations. As this sentence implies, all 

parties involved in the infrastructure project enter into an agreement with each other. Those 

agreements are usually contractually stated . So, in case of a party's default, other parties 

involved (investors as well) may legally enforce the default ing party to fulfil its obligations. 

Seeing that this risk entails contractual statements, it is hardly possible to incorporate this in a 

cash flow model. 

Inefficiencies regarding operational and maintenance tasks leading to additional expenses aren't 

of any concern for an investor in infrastructure if using fi xed-price and performance-related 

contracts. By doing so, operational and maintenance risk can be seen as counterparty r isk as 

well. After all, those tasks are generally outsourced. Although incorporated in the cash flow model 

(O&M expenses), no sensitivities will be performed concerning these parameters. 

Fluctuations in corporate tax rates are hard to predict, despite of that they might easily occur and 

will be applicable to every company . When a government lowers its corporate taxation rate in 
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order to attract foreign investors, this might positively influence the profitability of an 

infrastructure investment project. On the other hand, an increase of tax rates might have the 

opposite effect. During construction of the Warnow Crossing for example, the German corporate 

tax rate was 40%, while it currently is 25% and most probably will be lowered to 19% in 2006. 

Due to enormous retained tax losses, the first year tax is actually paid in the assumed base case 

is 2012. Because of this, sensitivities regarding the corporate tax rate won't be executed, 

although at the investor's account. 

Variance in interest rates may easily be hedged by investors by using an interest rate swap. 

However, using interest rates swaps comes at a price since another party is willing to bear the 

risk of changes in interest rates. When the project company decides to bear the risk of varying 

interest rates during the concession period, an increase of these interest rates might seriously 

endanger the infrastructure project. Therefore, sensitivities regarding the interest rate will be 

performed later on. 

Risks associated with the regulatory context and legal environment are very country-specific and 

when occurring actually almost unhedgeable. In some cases however, it may be possible to enter 

into an agreement with the government to ensure that certain policy actions are not taken, or at 

least not taken without compensation. Furthermore, the better developed the regulatory and 

institutional framework is for private provision of (public) infrastructure, the lower the risk. 

Latter-mentioned framework, for its part, highly depends on the country risk. A prominent service 

that measures country risk is the Institutional Investor Country Credit Rating. Among the ten 

countries with the best risk ratings (i.e. the highest scores, meaning the lowest country risk) 

according to Institutional Investor [2005] are Germany and the United Kingdom. So, on the one 

hand regulatory and legal (environment) risks are hard to incorporate in the used model, while on 

the other hand these risks are perceived very low for the considered cases. 

Technology risk is not incorporated in the model and for this risk as well goes that contractors 

could be obligated to keep the infrastructure asset up-to-date. Credit (payment) risk can be 

simulated by changes in the traffic volume as well. After all, when motorists cannot or will not 

pay for the usage of the toll road, traffic volume decreases. The risk of inflationary changes isn't 

considered rather substantial by the experts, yet it may affect profitability if underlying revenues 

and expenses are commensurate with inflation (which generally is the case in infrastructure 

projects, at least revenues generally are inflation-linked). So, the assumed inflation rate will be 

subjected to a sensitivity analysis in order to see how these changes may sway the expected 

return. Finally, if a force majeure event occurs, the infrastructure project will (partly) be 

paralysed and as a consequence of this the entire infrastructure asset becomes non-operational. 

Sensitivity analysis 

A sensitivity analysis is a technique used to consider the effect on the project outcome of changes 

in the value of each variable, which is considered to be a potentially serious risk to the project 

[Thompson and Perry, 1992] . As stated afore, the project outcome applied in the uniform cash 

flow model is the internal rate of return of free cash flow to equity (briefly IRRFcFe , also known as 

equity cash flow), while the potentially serious risks are the risks that might end up on the 

investor's plate and have been discussed in preceding section. Below-standing table displays the 
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changes in percentage points79 on the IRRFcFE after chosen parameters (risks) have been 

subjected to a sensitivity analysis for each of the discussed cases. 

Table 6.1 - Sensitivity analysis' outcomes. 

Risks borne by investor Incorporated parameter Warnow Crossing Midland Expressway 

Base traffic volume -10% (2.5)80 (2.0) 

Base traffic volume +10% 2.1 1.9 

Volume (and credit payment) Ramp up profile 8 years81 (0.4) (0 .2) 

risk Ramp up profile 3 years82 0.7 0.4 

GDP growth -0.5 percentage points (0 .6) (0.5) 

GDP growth +0.5 percentage points 0.5 0.4 

Toll tariffs -10% (2 .5) (2 .1) 

Toll tariffs + 10% 2.3 2.0 
Income risk 

Heavy vehicle traffic -25% (1.5) ( 1.6) 

Heavy vehicle traffic +25% 1.5 1.5 

Interest rate risk 
Interest rate +150 basis points (2 .1)83 (2 .1) 

Interest rate -150 basis points 2.0 1.9 

Inflation risk 
Inflation -0.5 percentage points (0.8) (0.7) 

Inflation +0 .5 percentage points 0.9 0.7 

Resume 

As can be concluded from Table 6 , 1 regarding direct toll roads in general and the treated case 

studies in particular, especially ADT (traffic volume), the levied toll tariff (including the share of 

heavy vehicle traffic in relation to total motorway traffic), and the cost of debt capital are factors 

that may highly influence the return that might be gained when investing in direct toll roads. The 

experts called in however, didn't consider fluctuations in interest rates highly important. An 

explanation for this can be found in the numerous methods available for investors to hedge 

against interest rate risk. From the used model one can deduce that infrastructure investments 

hedge inflation in a certain way. However, this is not surprising, since - for simplicity reasons -

the revenues generated by the direct toll road are linked to inflation. In reality other revenue 

increase methods might be applied and expenses may regressively increase compared to CPI 

growth. All in all, it is questionable whether infrastructure investments adequately hedge 

inflation, seeing that the correlation between unlisted infrastructure equity (UIE) and Australian 

inflation proved the opposite (Table 2.1, Chapter 2). Furthermore, the outcomes of the sensitivity 

analysis show that the Warnow Crossing is more vulnerable to fluctuations in underlying cash flow 

drivers than the Midland Expressway is, most probably declared by its shorter concession period. 

In conclusion, regarding the reviewed cases and subjected sensitivity analysis, no actual 

declaration can be given for the fact that from a sound risk/return perspective the Midland 

Expressway in the United Kingdom should be considered more attractive compared to the 

Warnow Crossing in Germany. After all, the Midland Expressway offers a higher yield based on 

the assumed base cases and used discounted cash flow valuation, while the risk - based on the 

79 Please note that the values between brackets are negative and thus having a negative impact on the infrastructure project's 
profitability . 
80 By lowering the base traffic volume with 10 percent not merely the IRRFcFE of the Warnow Crossing declines with 2.5 percentage 
points compared to the assumed base case, moreover the project's feasibility is jeopardised: for one year the DSCR is smaller 
than 1, meaning that the toll road is not able to cover its annual debt service (at least for that certain year) . 
81 Contrary to the assumed base case, a ramp up profile is used that matures in 8 years. Yet, its increase is still degressive (in this 
case the ramp up profile increases from 40% in its first operational year, via 55%, 70%, 80%, 85%, 90%, 95%, 97.5% in 
operational year 2 till 8, up to 100% in its 91

" operational year). 
82 Contrary to the assumed base case, a ramp up profile is used that matures in 3 years. Again, its increase is still degressive (in 
this case the ramp up profile increases from 40% in its first operational year, via 70%, 90% in operational year 2 and 3, up to 
100% in its 41

" operational year) . 
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vulnerability to sensitivities in assumed parameters - is perceived lower. Yet, the Midland 

Expressway is slightly higher geared, which has an amplified effect on the IRRFcFE if this equity 

return is higher than the interest rate payable on debt capital. Likewise, the M6 Toll also enjoys a 

considerably lower interest rate on debt capital. Furthermore, the concession period of the M6 Toll 

is almost twice as long as the concession period of the Warnowquerung. So, if risks have almost 

faded in the toll road's mature phase, the M6 Toll has a much longer period left to generate 

(positive) cash flows . Besides, the assumed share of heavy vehicle traffic of total motorway traffic 

is much higher for the M6 Toll in comparison with the Warnow Crossing . As has been discussed 

above, heavy vehicle traffic (income risk) is quite an important parameter influencing project's 

profitability. At last, there are quite some differences in manifestation of the toll roads (e.g. 4 km 

versus 42 km length, tunnelled versus 'normal' toll road, no other revenue sources versus other 

revenue sources) that could affect its profitability. 

In the following paragraph, the return expectations for the handled cases are compared to those 

forecasted in the contemporary infrastructure market, while subsequently those returns are 

related to the riskiness of the distinguished infrastructure classes (as they can be derived from 

the previous chapter) in order to see if more risks involved lead to higher returns expectable. 

6.5 RISK AND RETURN COMPARISON 

In this thesis, only two direct toll road projects have been analysed. It is therefore difficult to 

form a uniform picture on equity returns for private sector investment projects in direct toll 

roads. However, the results of both projects can be compared to forecasted returns projected by 

professional players, mostly managers of infrastructure funds such as Macquarie and Innisfree. 

Subsequently, a relation can be made to the risk classification of the different infrastructure 

classes as treated in the previous chapter. If the returns on toll roads are of a certain level and 

the risks for another class (e.g . railways) are considered higher, than it is very likely that the 

returns are higher as well according to generally stated trade-off between risk and return. Again, 

this can be verified with the mentioned market forecasts. 

6.5.1 INFRASTRUCTURE CLASS RETURNS 

As stated before, the IRRs for the Warnow Crossing and the Midland Expressway are respectively 

14.4% and 17.2% in a base case scenario. Compared to other predicted returns, with a range of 

8-12% for toll roads in the operating period (secondary market) and 12-16% for toll roads in the 

greenfield phase (primary market) [Macquarie, 2003), especially the return for the Midland 

Expressway is relatively high, yet not extreme. 

These returns, although quite high compared to other asset classes, do not state much about the 

profitability of toll roads in an infrastructure perspective. In order to see how the toll road returns 

relate themselves to those of other infrastructure classes, the returns of the different classes, as 

they are projected by active players, are viewed. Given that the general perception is that higher 

risks involve higher returns and since availability-based infrastructure and ports are considered of 

lesser risk than toll roads, as is stated in Chapter 5, returns for both classes should be lower as 

well. The opposite applies to airports, utilities, and railways, where returns most probable are 

83 By heightening the interest rate with 150 base points not merely the IRR,cFE of the Warnow Crossing declines with 2.1 
percentage points compared to the assumed base case, moreover the project's feasibility is jeopardised : for one year the DSCR is 
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higher than for toll roads, seeing that these classes are considered to have more risk applicable . 

The different infrastructure classes, their risk evaluation (derived from the results of Chapter 5 

and rising from lowest to highest) and the returns as projected by several market parties84 are 

given below [see among other sources bcIMC, 2003, Innisfree, 2003, and Macquarie, 2005]. 

Table 6.2 - Projected IRRs in the development and operational phase for the different infrastructure classes vs assumed riskiness . 

Table 6.2 shows a general trend that the more risk is involved in an infrastructure class, the 

higher the expected returns are. However, toll roads seem to be an exception to this, especially 

when looking at the returns of projects that are acquired in their operational phase, which are 

lower than the risk evaluation does suspect. An explanation for this is the relative maturity (more 

experience) of the toll road infrastructure investment market compared to other classes . 

The large bandwidth noticeable with utilities on the one hand has to do with the regulatory 

differences between countries. In the UK, for instance, this is much more liberal concerning price 

setting, while in Canada the return is usually calculated by determining an appropriate risk 

premium above a forecast risk-free rate, as a result of which returns are around 10-11 %. On the 

other hand , one should distinct between 'genuine' utilities and communications infrastructure . As 

stated before, the latter has much more risk involved, which leads to projected returns of 15-

20% for these utility assets, compared to 10-18% for 'genuine' utilities. 

Although the returns in the development phase are obviously much higher than in the operational 

phase, because of the higher risks involved, investors can achieve relatively high returns as well 

when investing in yet operational infrastructure projects. There are two reasons for this: first of 

all contractors, that nowadays more often financially participate in a project, sell their stake (to 

investors) after the construction of a project is completed for a price below market value, seeing 

that they have already obtained their required return and rather want to focus on their core 

business. And second of all, since debt suppliers are more willing to lend money at more 

favourable conditions once a project is operational and risks are perceived low, projects are 

refinanced with which the gearing level is increased, leading to significantly more return to equity 

investors. 

6.5 .2 RESUME 

The return forecasts of the different professional parties are another prove that the infrastructure 

market is still very immature : this can derived from on the one hand the lacking uniformity 

between the different parties and on the other hand the large bandwidth of the forecasts. 

Obviously these two facts also show that infrastructure projects, even within a class, can be so 

much diverse that returns are too . 

smaller than 1, meaning that the tol l roa d is not able to cover its annual debt service (at least for that certain year). 
84 Although there are no foundations for this, the expected returns for (operationa l) ports will , based on the risk profile, probably 
lay between 12% and 15%. For railway projects in the development phase, projected returns wi ll likely be in the low to mid 
twenties. 

95 



CHAPTER 6 - CASE STUDIES 

In general, there is a clear relation between the assumed risks and projected returns on 

infrastructure investments, although toll roads seem to be bit of an outsider. Even though the 

(direct) toll road market is the most mature, certain risks cannot be reduced by experience, while 

on the other hand experience in general does have a negative influence on the projected returns. 

But genera lly the more risk involved, the higher the returns, both in terms of infrastructure class 

as in terms of project phase. Investors dispose of means to increase the returns in the 

operational phase though . 

6.6 SUMMARY 

In order to sketch a view on the relationship between risk and return in infrastructure investment 

projects, this chapter has given an indication of projected returns for the different asset classes, 

but primarily for (direct) toll roads of which two cases have been studied . The reason for toll 

roads over other infrastructure classes is that the number of projects is relatively large and the 

market is the most developed. On the basis of these case studies, a translation of the theory - as 

discussed in previous chapters - to real projects has been made. Since the financial models for 

toll road projects often lack uniformity, at first a new cash flow model is devised to evaluate both 

projects in a uniform manner. Furthermore, this model is a simplified reproduction of reality and 

on certain points assumptions have been made, because correct data was not available. 

Paragraph 6.1 has given an overview of the structure of the drawn up cash flow model. 

Subsequently, the two projects (Warnow Crossing and Midland Expressway) have been discussed, 

by which a description of either has been given and assumptions concerning a number of data 

have been declared. Following, the IRRFcFE of both projects could be determined and these are 

14.4% and 17.2% for respectively the Warnow Crossing and the Midland Expressway. However, 

these percentages are merely returns, without regard of the risks involved in a project. 

In Paragraph 6.4 therefore, a relation between risk and return is described. At first, this is done 

by reviewing the results of the inquiry more detailed. Following, certain risks that are 

incorporated in the cash flow model by a translation of the risk to a parameter and actually end 

up on the investor's plate, were subjected to sensitivity analyses in order to ascertain in what 

way volatility (risk) of a certain assumed parameter (base case) influences the IRRFcFE and - in 

that way - may endanger the infrastructure project's feasibility. Shown is that the Warnow 

Crossing is more vulnerable to sensitivities in its assumed parameters than the Midland 

Expressway is, while at the same time not offering a higher return. This on the one hand conflicts 

with the general embraced idea that more risks involved, entails higher returns . While it on the 

other hand ind icates that the infrastructure investment market is far from mature and therefore a 

variety of returns - not necessarily commensurate with the borne risk - might be expected. 

In conclusion, a brief overview of the projected returns of all infrastructure classes has been 

drawn up. At first the forecasts for toll roads have been compared to the returns calculated for 

the cases stud ied and it turned out that the return for the Midland Expressway was rather high, 

though not extremely high. Subsequently, a parallel has been drawn between the risk 

classification derived from the previous chapter and the projected returns of the different classes. 

This parallel has shown that there is a general trend that the more risk is involved in an 
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SUMMARY 

infrastructure class, the higher the expected returns are, with the exception of toll roads though, 

where returns tend to be lower than the risk evaluation should suspect. This can be explained by 

the relative maturity (more experience) of the toll road infrastructure investment market 

compared to other classes. Yet, the return forecasts of the different professional parties are a 

prove that the infrastructure market is still very immature : this can derived from on the one hand 

the lacking uniformity between the different parties and on the other hand the large bandwidth of 

the forecasts. 
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This final chapter draws up conclusions that can be derived from the foregoing. Finally, 

recommendations are made for further research and regarding pension funds. 

7 .1 CONCLUSIONS 

Adequate infrastructure - being the total of immovable services, facilities, and institutions without 

a (primary) commercial bias that form the underlying foundation of a community or society, for 

the purpose of education, health care, and public security, road, rail, water, and air traffic, and 

the provision of electricity, gas, water, and communication - is indispensable to that community 

or society. Investments necessary in infrastructure, however, surpass the public sector capacity 

to fund these investments. Therefore, authorities nowadays frequently avail themselves of private 

sector's capabilities in order to rectify a deficiency of adequate infrastructure. This creates 

possibilities for - particularly large, institutional - investors to invest in a 'new asset': 

infrastructure. 

Since above-mentioned development is relatively recent, the market for investment in 

infrastructure is still rather new and consequently immature. Infrastructure furthermore forms a 

blind spot for investors since little is known about it. Although this unfamiliarity currently entails a 

reticence among private parties to invest in infrastructure, there most certainly are (good) 

opportunities for private investment. Opportunities to invest in infrastructure should be derived 

from some three facets, namely the possibilities the infrastructure market is offering, the ways to 

invest in infrastructure, and finally the risks (and commensurate returns) applicable to such 

investments. 

There are two ways for private parties to invest in infrastructure, namely by acquiring a privatised 

infrastructure asset or by participating in a public private partnership (PPP). In the first case, a 

government completely renounces an asset, whereas in the latter, a government still is 

'participating' in a project. The two infrastructure classes and four remainder infrastructure assets 

that have been distinguished can be placed in either of the categories. 

Assets that are generally fully privatised are ports, airports, and utilities, by which especially the 

first two tend to private equity investments for investors merely investing capital, since it usually 

are going concern businesses (derived from former national businesses), also containing a 

multitude of activities . However, because ports and airports fit the need of transportation and 

most of the general infrastructure characteristics are applicable to both assets, they are still 

considered infrastructure. Even though both assets are quite complex, mainly because of the 

multitude of activities, the level of risk is not specifically high. Utilities, in contrary, are much 

purer infrastructure assets (note: electricity generation and retail assets and gas exploration & 

production and retail assets are not considered infrastructure, seeing that these assets have lost 

their character as natural monopoly and are exposed to market and pricing risks, since they are 

competing in the market for the sale of a product), containing the networks or reticulation for 

provision of electricity, gas, and water. Communications infrastructure is also considered utilities 

infrastructure, though it is bit of an outsider, because of the uncertainties concerning the long

term feature of the assets: the necessity for water and energy supply will probably not change 
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dramatically over the next decades, but because the communication sector is a business with a 

rapidly changing market in which developments occur in quick succession, it is difficult to predict 

the market outlook over a longer period of time. The risks for communications are therefore 

higher than for the 'genuine' utilities. 

Contrary to privatised infrastructure is infrastructure delivered by the usage of a public private 

partnership, through which toll roads, railways, and availability-based infrastructure are generally 

developed. From a risk perspective, availability-based infrastructure in general and more specific 

accommodations, are considered the least risky investments, which can be declared by the facts 

that firstly the government is the counterparty, being the 'user' of the infrastructure project and 

secondly revenues are purely based on the availability of the asset, so the level of patronage is 

irrelevant. That is contrary to toll roads and railways, for which the level of patronage is very 

important considering possible returns and, consequently, the volume risk is the most significant 

risk. 

Purely from the perspective of characteristics and applicable risks, availability-based 

infrastructure should be considered the best investment class for private investment, seeing that 

the risks are the lowest. The market, however, needs to offer the possibilities to invest, although 

merely the offering of projects is insufficient; the current conditions and future expectations 

regarding a country's best practices and project pipeline as well as the accessibility of countries 

and the commitment of both public and private parties in a country are also important. Regarding 

this requirements, within continental Europe a number of countries tend to offer some good 

opportunities for private investment in infrastructure, under the current outlooks. These most 

promising countries for investments in the (near) future are considered to be Portugal and Italy, 

followed by Germany and The Netherlands. Furthermore, within Europe, Ireland and the United 

Kingdom can also be seen as countries that offer many possibilities (large number of projects) for 

private investment as well as a solid governmental framework. The types of assets that are 

particularly offering opportunities within the foreseeable future consist of accommodations 

infrastructure (schools, hospitals, prisons, et cetera), water sewerage systems and treatments, 

direct toll roads, long-distance trains as well as urban transport, and to a lesser extent airports. 

In order to decide what the best investment assets and countries, within the above-mentioned 

group of countries and assets, for a certain investor are, the investment strategy of the investor -

the preferred risk profile in relation to the required return - is a very important factor. Pension 

funds, for instance, generally are more risk averse compared to other investors, because of their 

liabilities to a large number of beneficiaries. It would therefore be plausible for these funds to 

invest in accommodations. 

Although it is quite difficult to give an enunciation on risk and return in a quantitative way at 

present, because of the short term and inconsistency of historical data regarding infrastructure 

investments, based on qualitative bases a couple of statements can be made. 

100 

In general, the risk-adjusted return is much better compared to other asset classes: 

returns on infrastructure investments are quite high, even though infrastructure is 

commonly considered a defensive investment. The main reason, of course, is the 

immaturity of the market, since it is very likely that with an increased maturity of the 

infrastructure market combined with increased know-how by the actors in the field, 
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excessive returns will vanish and returns will stabilise, i.e. risks and rewards change 

rapidly as experience is gained . 

Furthermore, there is a clear correlation between the risks and (projected) returns of the 

distinguished infrastructure investment classes, since investments in classes that are 

considered more risky also have higher (projected) returns. However, toll roads seem to 

be bit of an outsider, which can be declared by the fact that the toll road market is the 

most mature. Also, it is logical that investments in projects which are in the 

development phase (primary market) gain higher returns than projects that are already 

operational (secondary market), since risks in the second stage are more faded . 

In conclusion can be stated that, although there are a large number of r isks applicable to 

investments in infrastructure, certainly not all risks are borne by the investor, since most risks 

can be mitigated in several different ways. However, it is rather difficult to pin down all possibly 

occurring risks in a contract as well as to be sure that the contract is inviolable. 

7.2 RECOMMENDATIONS 

Below, recommendations are made for further research and regarding pension funds. The reason 

why merely recommendations are made to pension funds is that they dispose of numerous more 

possibilities to invest in infrastructure in comparison with private investors and, besides, several 

infrastructure's inherent characteristics (e.g . long-term investment) make infrastructure perfectly 

suitable for those parties. 

7.2.1 RECOMMENDATIONS FOR FURTHER RESEARCH 

Due to the infrastructure market being far from mature and investments in (public) infrastructure 

carried out by private sector entities being rather exceptional as well, both reliable literature and 

long-term performance data on infrastructure (markets) respectively infrastructure investments 

are quite scarce. This thesis ' observation attempted to remedy particularly former shortcoming. 

Yet, numerous continuation studies could (and should) be performed in order to get a better 

understanding of this considerably complex (investment) product. 

This study, for instance, can be regarded as an initiating, somewhat broadly orientated research . 

After all, it focuses on the 'entire' infrastructure continuum (i.e. from accommodations to ports 

and from toll roads to communications infrastructure) as well as on a substantial investment 

market (continental Europe). Further research could therefore, if the infrastructure market 

becomes more mature and publications on infrastructure become more present, focus on a 

particular niche within infrastructure (e.g. the Dutch versus the infrastructure investment markets 

reckoned among the ' fully-grown', airports infrastructure characteristics, et cetera) . Likewise, 

pitfalls both in the privatisation process and the co-operation between public and private parties 

could be charted. 

As has been discussed before, (quality) publications on infrastructure are rather scarce. Several 

references used for writing this thesis are derived from players already active on the 

infrastructure investment market (either as managers of infrastructure funds or as consultants) . 

Consequently, the objectiveness of the consulted sources is not always guaranteed and might be 

liable to sell-side assumptions. However, when considering the relatively short history of 

infrastructure investments, the exceptionally attractive (investment) characteristics given by 
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those 'selling ' parties are so far justified. Again, when the infrastructure market becomes more 

mature and investments in infrastructure carried out by private parties become more common, 

objective publications - based on actualised performances rather than on assumed characteristics 

with an accompanying favourable risk/return trade-off - become more sizeable . In this way, the 

objectivity of publications and literature used for forthcoming studies on infrastructure will be 

more warranted. 

A questionnaire among experts is applied in this thesis in order to determine to what extent the 

different risks were applicable to the distinguished infrastructure classes. Contrary, when enough 

reliable, representative data are at hand, one could verify these results by determining the 

riskiness (e.g. standard deviation of realised returns) of a certain infrastructure class and its 

correlation to other asset classes . I.e. should there be sufficient, trustworthy data available, more 

quantitative instead of qualitative studies should be performed. These studies should provide 

insight in the relation between risk and return, whereupon an investor might base its ALM

decisions (e.g. the proportion of total assets allocated to infrastructure). Yet, another issue comes 

into play. Valuations of infrastructure assets are particularly based on (subjective) appraisals 

rather than on continuous price-making. This so-called smoothing might lead to biased outcomes. 

7.2.2 RECOMMENDATIONS TO PENSION FUNDS 

Throughout the world infrastructure has an increasing interest from institutional investors in 

general and pension funds in particular. This interest can be derived from the investment 

products pension funds are looking for to include in their portfolios. Because of their liabilities to 

numerous beneficiaries, risks associated with an investment have to be calculable. Idiosyncratic 

risks can be minimised by diversifying an investment portfolio. Portfolio diversification is best 

carried out by adding assets that barely or inverse correlate with the other assets within that 

certain portfolio. So-called alternatives consist of assets that are assumed to particularly offer 

such diversification benefits . Infrastructure can be counted among alternative investments, due to 

its long-term horizon combined with stable, highly predictable in general inflation-linked 

revenues, its low sensitivity to fluctuations in economic conditions, and its strong strategic and 

competitive advantage compared to other businesses. So, infrastructure could well fit in a 

pension fund 's portfolio . 

Infrastructure generally is considered to be a subset of alternative investments by most 

institutional investors nowadays active on the infrastructure investment market. This clearly 

reflects the early stages of evolution of the infrastructure market and its temporary inefficiency. 

However, regarding the size of the market and its importance it is most likely that, over time, 

infrastructure is considered a separate, primary asset class. When taking review of the more 

mature Australian infrastructure market for instance, it is obvious that infrastructure can be seen 

as a separate asset class, since the largest Australian pension funds are progressively increasing 

their privately held infrastructure investments with typical allocations of 4-9% (equalling up to 

50% of alternative assets allocated to infrastructure). At the same time, due to the immaturity of 

the asset class, infrastructure assets are often misunderstood, providing first-mover advantages: 

early investors in infrastructure can realise a higher level of return due to less efficient markets . 

Aforementioned appeared from the results of this thesis as well, i.e. forecasts concerning a 

considered less risky direct toll road turned out to offer a higher return that also proved to be less 

vulnerable to sensitivities in assumed parameters. 

102 



RECOMM ENDATIONS 

Above-stated policies of pension funds and the current role infrastructure has in this, also apply 

to ABP Investments. ABP Investments is constantly trying to diversify its investment portfolio as 

well in order to create a so -called near-optimal allocation of the distinguished asset classes in 

order to reduce or minimise investment risks . The earlier mentioned investment characteristics 

make infrastructure an ideal investment for ABP Investments to initially invest in . Of course, 

there are some immaturity risks in infrastructure investments, but when investing in 

infrastructure becomes more common - and it will - and the separate asset class is further 

accepted in combination with a more mature and efficient market, ABP Investments has a lead 

compared to other investors because of the already gathered knowledge and experience . Until 

then, ABP profits from the immaturity of the market by gaining attractive returns . 
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APPENDIX A PROFILE ABP INVESTMENTS 

With an invested capital of EUR 170 billion, ABP is the second largest pension fund in the world. It 

is ABP's objective to be in a position to guarantee for its fund participants an adequate pension at 

all time at the lowest possible premiums. ABP Investments aims to meet these objectives through 

achievement of the highest possible return on invested capital, while taking well-considered risks 

[ABP]. 

Due to its size, ABP is in a position to have its investment operations carried out by an internal 

investment business unit. The policy of ABP Investments is to have most of the required 

experience and expertise available internally and only to call in external services if this 

demonstrably yields added value. This is not only less costly, it also enables the organisation to 

control the risks and respond faster to developments in the market. 

With this approach ABP Investments distinguishes itself from most other pension funds . For the 

purpose of streamlining the investment process the activities involved have been clustered in 

three platforms, viz equity, fixed income, and alternative investments . 

Equity 

The present overall portfolio includes 36% equities. The activities of the equity platform have 

been clustered within international funds, divided over several worldwide strategy sectors: 

Sector Allocation - Sector allocation is concerned with the purchasing of shares of all 

companies active in a selected sector, for instance pharmaceuticals, energy, or consumer 

goods. In sectors from which an extra value addition is expected, relatively larger amounts 

of resources are invested and vice versa. 

Fundamental equity selection - On the basis of certain selected properties, the best shares 

are chosen in specific sectors and these are held on to for a longer period of time. 

Quantitative equity selection - Within this sector, ABP Investments' own models are used 

for the purpose of detecting relatively minor inefficiencies in the market. Furthermore, 

these models are used in order to beat the benchmarks. In addition, the equity platform 

relies on the expertise of external specialists within areas where local insight is required, 

such as emerging markets and small caps. 

Putting into practice several strategies at the same time, which represents the so-called multi

alpha strategy, is seen by ABP Investments as a tool to achieve the highest possible return, while 

at the same time it enables optimum risk control to be achieved. In addition, the strategy is 

based on a worldwide rather than a regional approach to the equity markets. ABP is the first 

pension fund to opt for this approach. 

ABP Investments distinguishes itself from commercial asset managers by its long-term approach. 

Th is means working with a time horizon of 1 to 2 years instead of the usual 3 to 6 months . This is 

an approach which holds opportunities for realisation of extra return. 
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Fixed income 

Fixed income constitutes a stable factor within ABP Investments' portfolio. This category of 

investments generates a fairly predictable return from year to year and the market value shows 

less fluctuation than in the case of for instance shares. An additional advantage is that fixed 

income often performs well during periods when the return on shares is low. The share of fixed 

income in the portfolio is now 44%. 

Government loans are an important subcategory within fixed income. In this subcategory the 

investor runs little risk, but on the other hand he has to put up with a lower return in the form of 

interest payments. Because of that certainty, government loans are an important component of 

the investments in fixed income within ABP Investments' portfolio. 

Nevertheless, the emphasis of the fixed income platform is not on government loans, but in 

particular on mortgage loans, structured investments, and corporate loans to companies of 

various rates of credit standing. The reason why ABP Investments' focus is on these particular 

categories is that their return in the medium term is higher compared to government loans, while 

the risk involved can yet be restricted due to good portfolio management. 

Alternative investments 

The scope of the alternative investments platform comprises real estate, private equity, 

commodities, hedge funds, and specific active mandates. This platform will make up some 20% 

of the entire ABP portfolio by the end of 2004 . 

Alternative investments are interesting for a pension fund because the return in this category has 

little correlation with the results from the more traditional categories of investment such as 

shares and fixed income. In addition they usually offer better protection against inflation. 

Alternative investments are often made in non-liquid and less transparent markets. Also, in 

comparison with the standard investments, alternative investments are more complex products in 

many cases . This manner of investment fits in very well with ABP Investments' policy of 

spreading risks . Moreover, ABP Investments has available in -house expertise that is needed for 

assessment and selection of complex investment products. A characteristic feature of the 

alternative investments platform is that it is always looking for small niches in the market, for 

instance new methods or strategies with which extra return can be obtained. 

Allocation and research 

The investment activities of ABP are in principle carried out by the platforms for equity, fixed 

income, and alternative investments. The allocation platform gives advice with respect to the 

allocation of the total assets of ABP and other clients across the various investment categories 

and adjusts the allocation flows by means of the Overlay Fund. The planning of the investment 

process is divided into three stages. In the first place, every three years a Strategic Investment 

Plan is drawn up . Secondly, an Annual Investment Plan is defined which is the basis for the 

investment activities in the current year . Thirdly, the Allocation Committee decides from month to 

month on the distribution of the pension fund's assets across the various investment categories. 
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The allocation decisions are in essence based on the views of ABP Investments concerning the 

medium- and long-term economic development. This essential assessment is generated by Global 

Markets Research (GMR) . Every three months GMR publishes its views on the economic 

developments in a Market Outlook. GMR also acts as a macroeconomic 'think tank' for ABP 

Investments. 

Portfolio Construction and Overlay Management (PCOM) translate the views developed by Global 

Markets Research into an investment policy. PCOM co-ordinates the production of the Strategic 

Investment Plan and the Annual Investment Plan and prepares the basis for the Allocation 

Committee's decision-making. PCOM also carries out the decisions made by the Allocation 

Committee. This can be done by allocating resources to the various investment categories (cash 

allocations) or by adjusting the allocation by means of the Overlay Fund. Against this background 

PCOM also implements so-called overlay strategies, such as hedging of the exchange rate risk or 

managing other risks, including the mismatch risk. 

In order to be able to realise the highest possible return while taking calculable risks, the asset 

managers of ABP Investments need the right kind of information, a clear strategy, and effective 

tactics. Research and documentation covers those aspects and is responsible for quantitative 

investment research, including research into the long-term investment strategy. 

Figure A.1 - Organisational chart ABP Investments. 
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APPENDIX B THE IMPORTANCE OF FINANCIAL STRUCTURING 

Generally, infrastructure assets have a very low ratio of operating costs. Besides that, they 

usually also exhibit very reliable revenue growth, resulting in very high EBITDA (earnings before 

interest, tax, depreciation, and amortisation) margins. Due to this, financial optimisation of an 

infrastructure investment can add substantial value to equity investors [Capital Partners, 2003) . 

In this context, the initial financial structuring of the investment is of importance, as well as the 

often refinancing opportunity. This so-called refinancing opportunity may occur when an 

infrastructure asset reaches its earlier-mentioned operational phase; a more mature phase where 

risks are considered to be lower. For instance, risks concerning construction costs and base 

revenue numbers have largely disappeared. Therefore, in general, the initial debt structure is put 

in prior to construction of the asset while the refinancing is done after the project is built and 

revenue streams flowing from the infrastructure asset are established. 

The more revenues on the asset grow over time, the higher level of debt may be supported. 

Adding debt can be seen to be of significant benefit to the asset owners if the extra gearing can 

be made available in a tax efficient manner through means such as the repayment of shareholder 

loans or share buy backs. 

Consequently, all this is clarified with an example. Cash flows and outstanding debt levels are 

forecasted for the same theoretical infrastructure project (toll road) under different scenarios, 

with the following base assumptions: 

30 years concession period (post opening); 

Total capital cost is EUR SOOm; 

Initial debt is EUR 300m; 

Operating costs in year 1 are 25% of revenues; 

Revenues grow at 6% pa while costs grow at 4% pa; and 

At the end of the concession the asset reverts to government ownership with zero 

residual value to the investor. 

For simplicity reasons, tax effects are omitted. 

Figure B.l shows the first scenario, where no regearing opportunity is used during the concession 

period. Debt is interest only for the first 10 years of the project's operational life, then repaid over 

the next 12 years in equal terms of the just then outstanding principal. 
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~: l._..ll!!!!!!!!!!!!!!!!!!!!!!!!!!!!l!!!l!!!!!!!!!llll!!!!ll!:!!!!!!!!!l!!ll~~~~~~~~~ 
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CJ Operating costs • Interest m Principal • Cash to equity 

Figure B.1 - CFs (in million euros) within a toll road concession (no regearing scenario) [adapted from Capital Partners, 2003]. 
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Figure B.2 shows the second scenario assuming that interest only is paid for the first 18 years of 

the project's operational life. Additional debt totalling EUR 240m is then raised in years 5, 10, and 

15 and the resultant cash is paid out to equity. The debt is then repaid in the last 12 years of the 

projects life in equal terms of the just then outstanding principal. As can be seen, the regearing 

brings forward cash flow to equity such that, for the same project, the equity internal rate of 

return (IRR) is increased from, in this case, 12.0% to 13.7%. 
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Figure B.1 - CFs (in million euros) within a toll road concession (regeared scenario) [adapted from Capital Partners, 2003] . 

Some aspects regarding refinancing infrastructure projects need to be considered, namely : 

Above-shown example illustrates that an improved equity IRR can be generated through 

increased gearing . Obviously, an increased level of debt brings along an increased level 

of risk. When, for instance, the EBITDA margin decreases due to higher operating and 

maintenance costs, the amount of 'free' cash flow available significantly decreases as 

well. This could endanger the project, since this amount could not fit the amount needed 

to repay loans; 

Regulation on (excessive) refinancing benefits exists. For example, the UK government 

wields a 50/50 sharing obligation with regard to any refinancing benefit of PFI projects 

tendered by herself since approximately 2001. 

As can be concluded from above-stated aspects, investors should weigh the pros of the increased 

benefits (partially shared with the government, if it is an infrastructure project in the United 

Kingdom) derived from refinancing opportunities against the cons of the increased level of risk . 
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APPENDIX C CURRENT STATUS OF PPP IN EUROPEAN COUNTRIES 

In the following tables, the current situation of private investment in infrastructure through public 

private partnerships is given for European Union countries (or countries applicant). 
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Q Discussions ongoing 

Projects in procurement 

• Many procured projects, some projects closed 

• Substantial number of closed projects 

Substantia l number of closed projects, majority 
of them in operation 

Source: Abadie and Howcroft, 2004 
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APPENDIX D INVESTMENT OPPORTUNITIES IN CONTINENTAL EUROPE 

Below-standing table shows the developments and (possible) opportunities in the countries in 

continental Europe in the near future, ordered by asset class as well as asset.85 

Country Asset Classes Assets 

Austria Toll roads Direct toll roads 

Railways Shadow toll roads 

Availability-based infrastructure Urban transport 

Utilities Hospitals 

Water sewerages and treatment 

Belgium Toll roads Direct toll roads 

Railways Urban transport 

Airports Airports 

Availability-based infrastructure Schools 

Utilities Water sewerages and treatment 

Bulgaria Toll roads Direct toll roads 

Railways Long-distance trains 

Airports Urban transport 

Utilities Airports 

Water sewerages and treatment 

Croatia Toll roads Direct toll roads 

Railways Long-distance trains 

Availability-based infrastructure Hospitals 

Utilities Schools 

Ports Water sewerages and treatment 

Ports 

Czech Republic Toll roads Availability-based toll roads 

Railways Urban transport 

Availability-based infrastructure Hospitals 

Schools 

Denmark Toll roads Direct toll roads 

Railways Long-distance railways 

Availability-based infrastructure Prisons 

Government buildings 

Estonia Toll roads Availability-based toll roads 

Railways Long-distance trains 

Availability-based infrastructure Hospitals 

Utilities Prisons 

Ports Water sewerages and treatment 

Ports 

Finland Toll roads Availability-based toll roads 

Availability-based infrastructure Hospitals 

Utilities Schools 

Ports Water sewerages and treatment 

Ports 

France Toll roads Di re ct toll roads 

Railways Long-distance trains 

Availability-based infrastructure Availability-based railways 

Utilities Hospitals 

Airports Schools 

Prisons 

Government buildings 

Military facilities 

85 The asset classes and assets are similar to those treated in Chapter 4. However, based on the literature used to determine the 
market outlook in the different countries, a few extra assets that are of importance are added. The subasset class 
'accommodations' consists of a large number of public buildings, which are not all mentioned in Chapter 4. Other accommodations 
are, for instance, courts and government buildings such as city councils or ministries. 
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Water sewerages and treatment 

Airports 

Germany Toll roads Direct toll roads 

Railways Shadow toll roads 

Availability-based infrastructure Shuttle services 

Utilities Long-distance trains 

Availability-based railways 

Hospitals 

Prisons 

Government buildings 

Schools 

Military facilities 

Greece Toll roads Direct toll roads 

Railways Urban transport 

Airports Airports 

Hungary Toll roads Di re ct toll roads 

Railways Shuttle services 

Availability-based infrastructure Prisons 

Hospitals 

Italy Toll roads Direct toll roads 

Railways Long-distance trains 

Availability-based infrastructure Urban transport 

Airports Hospitals 

Schools 

Government buildings 

Prisons 

Water sewerages and treatment 

Airports 

Waste 

Latvia Toll roads -
Ports Ports 

Lithuania - -
Macedonia - -
The Netherlands Toll roads Direct toll roads 

Railways Shadow toll roads 

Availability-based infrastructure Availability-based toll roads 

Utilities Long-distance trains 

Availability-based railways 

Schools 

Government buildings 

Prisons 

Water sewerages and treatment 

Electricity networks 

Norway Toll roads Direct/availability-based toll roads86 

Railways Urban transport 

Availability-based infrastructure Hospitals 

Schools 

Poland Toll roads Direct toll roads 

Railways Shadow toll roads 

Availability-based infrastructure Long-distance trains 

Utilities Urban transport 

Ports Hospitals 

Airports Government buildings 

Water sewerages and treatment 

Ports 

Airports 

Portugal Toll roads Direct toll roads87 

86 Because Norway has a low population and non-urban road usage is not expected to grow, toll roads have payments based on 
availability, complemented with revenues derived from direct toll. 
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Railways Long-distance trains 

Availability-based infrastructure Urban transport 

Utilities Hospitals 

Airports Water sewerages and treatment 

Airports 

Romania Toll roads Direct toll roads 

Railways Long-distance trains 

Availability-based infrastructure Urban transport 

Utilities Hospitals 

Ports Water sewerages and treatment 

Ports 

Serbia & Montenegro Toll roads Direct tol I roads 

Slovakia 

Slovenia 

Spain 

Sweden 

Swi tzerland 

Sources : 

Utilities 

-

Toll roads 

Utilities 

Toll roads 

Rai lways 

Availability-based infrastructure 

Utilities 

Airports 

Railways 

-

Lovells, Public roads in Poland, Warsaw, 2003 

DLA, European PPP Report 2004, London, 2004 

Water sewerages and treatment 

-
Direct toll roa ds 

Water sewerages and treatment 

Direct toll roads 

Shadow toll roads 

Long-distance trains 

Urban transport 

Hospitals 

Government buildings 

Water sewerages and treatment 

Airports 

Shuttle services 

-

Van den Broek, M. and Gietema, H., Private Infrastructure Finance Opportunities in 

Continental Europe, Ecorys Finance, Rotterdam, February 2004 

Brinkhorst, L., Aanpak splitsing energiebedrijven, The Hague, October 2004 

Freshfields Bruckhaus Deringer, Project Finance Monthly, London, February 2003 

TollroadsNews.com, Portugal to toll all motorways, 13 October 2004 

Macquarie Bank Ltd, Macquarie European Infrastructure Fund - Infrastructure sectors, 

London, July 2004 

Website of the Norwegian toll road E39, http://www.orkdalsvegen.no/ 

87 Currently, Portugal has seven shadow toll roads (either in operation or in development), but the government has decided to 
convert these roads into direct toll roads, because the annual payments absorbed too much of the budget and therefore led to the 
postponement of other infrastructure projects in Portugal. The anticipated fall in revenue for the concessionai re will be 
compensated by the Portuguese government. 
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APPENDIX E CURRENT STATUS OF INSTITUTIONAL DEVELOPMENT IN EUROPE 

The below-standing table gives an overview of the current status of PPP institutional development 

in Europe by country and sector . 

Austria • Cyprus 

Belgium 0 D Czech Republic • • Denmark • Estonia 0 
Finland D Hungary • D 
France 0 • Latvia • D 
Germany • • Lithuania 

Greece 0 • Malta 0 
Ireland • • Poland • • Italy • D Slovakia 

Luxembourg Slovenia 

Netherlands • Applicant countries 

Norway (non - EU) 0 Bulgaria 0 D 
Portugal • • Romania 0 • Spain • Turkey • Sweden 

United Kingdom • 
Legend 

0 Need for PPP unit identified and some action taken (or only a regional PPP unit existing) 

• PPP unit in progress (or existing but in a purely consultative capactity) 

• PPP unit existing (actively involved in PPP promotion) 

D Legislation being proposed 

• Comprehensive legislation being drafted/ some sector specific legislation in place 

• Comprehensive legislation in place 

Source: Abadie and Howcroft, 2004 

123 



APPENDICES 

APPENDIX F LIST OF PROFESSIONALS 

Following persons, listed in alphabetical order in reference to first names, contributed to the 

realisation of this thesis either by filling in the questionnaire or by means of providing useful 

comments via e-mail, telephone, or personal meetings . Notwithstanding, none of them should be 

held responsible for any errors or omissions . 

Annabel Wiscarson 

Daan van Aert 

Erik Naafs 

Eu-Jin Teh 

Hein Gietema 

Henrik Dahlstrom 

Jaap Veenenbos 

Johan Bastin 

Johannes Derksen 

Leo de Bever 

Maarten Koopman 

Marcel van den Broek 

Matthew Woodeson 

Maurice Wensing 

Menno Witteveen 

Paul Woodbury 

Philip Nias 

Richard Frank 

Robbert Coomans 

Sonja Janicijevic 

Stan Kolenc 

Tyler Chapman 

Wim Blaasse 

Macquarie Bank 

ABP Investments 

PricewaterhouseCoopers 

Macquarie Bank 

Ecorys Finance 

Macquarie Bank 

Aon Risk Consultants 

Darby Overseas Investments 

Commercial Investment Trust Group 

Manulife Financial Global Investment Management 

Dutch Infrastructure Fund 

Ecorys Finance 

Macquarie Bank 

Ecorys Finance 

Dutch Infrastructure Fund 

Henderson Global Investors 

Banca Nazionale del Lavoro 

Darby Overseas Investments 

ABP Investments 

Aon Risk Consultants 

Macquarie Bank 

Macquarie Bank 

PricewaterhouseCoopers 
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APPENDIX G QUESTIONNAIRE REGARDING INFRASTRUCTURE RISKS 

Following questionnaire together with below-standing introductory letter were send by e-mail to a 

large number of professionals around the world either active in infrastructure investments or 

infrastructure advisory services. 

Introductory letter 

Dear Sir or Madam, 

As part of our graduation at the Eindhoven University of Technology (The Netherlands) we are 

currently writing a thesis on private investment in infrastructure . This study is performed at ABP 

Investments Amsterdam under supervision of Mr Robbert Coomans. An important aspect of this 

study is to classify infrastructure and the risks that may occur when investing in infrastructure. 

This classification has been made and some distinguished risks have been qualified (as can be 

found in the attached Excel-file). As most of this has been done based on publications and 

common sense, we would like to have the opinion of the professional in order to underpin our 

study. 

As mentioned-before, we have attached an Excel-file. This file consists of three sheets, viz 

' InfraClasses', 'InfraRisks', and 'RiskMatrix '. ' InfraClasses' displays our classification of 

infrastructure assets with an explanation and/or examples of the different classes/assets, while 

'Risks' is the sheet where the risks distinguished by us are enumerated. Once again an 

explanation and/or examples are given regarding the different risks. We would be very grateful if 

you would fill in the ' RiskMatrix' sheet, where both afore-mentioned sheets are combined. What 

we would like to know is the level of importance of each type of risk for the distinguished 

infrastructure classes. Numbers 1 to 5 indicate this level, by which: 

1 - the level of importance of this risk for a certain class is considered extremely low; 

2 - the level of importance of this risk for a certain class is considered low; 

3 - the level of importance of this risk for a certain class is considered average; 

4 - the level of importance of this risk for a certain class is considered high; 

5 - the level of importance of this risk for a certain class is considered extremely high . 

Example: 

Below the structure of the sheet is given as well as an example on how to fill in the sheet. For 

instance, if you consider technology risk to have a different impact on direct toll roads than on 

shadow toll roads, you mark each of them . If you consider force majeure risk on the other hand 

to have the same impact on each kind of toll road, it is only necessary to fill in the 'toll roads' 

column. 

Di re ct tol I roads : Shadow tol I roads 

Technology risk 3 ' 2 
Force "niafe"u"re "risk' ··········· 

If the example is not displayed correctly, you may find it attached (HTML-file). 
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What we want to ask you, is if you could fill in the 'RiskMatrix' sheet and e-mail the Excel-file 

back to us (or print it out and send it by mail). In case you only have knowledge of one or a few 

of the mentioned infrastructure classes, it is just necessary to assess the risks appropriate to 

those classes. 

If you have any questions or remarks, please feel free to contact us. 

Thanks in advance for your co-operation. 

Kind regards, 

Dennis Coenraad - dennis.coenraad@abp.nl 

Jeroen Wolfs - jeroen.wolfs@abp.nl 

ABP Investments Amsterdam 

attn Dennis Coenraad/Jeroen Wolfs 

P.O. Box 75753 

1118 ZX Schiphol 

The Netherlands 

Questionnaire 

'InfraClasses · 

INFRASTRUCTURE ASSETS/CLASSES EXPLANATION 
~~<?il<?~i!i\x-.b_a~!0'9 _iQ~rJl~tryf\'!r.e_; _ _ _ _ _ _ _____________________________________________________________________________ _ 

Accommodations In general accommodations are deli vered by the private sector through long term concession 
arrangements with the government (schools, hospitals, prisons, et cetera) and the government 

•••••••• __________ • _____________ p_a_v_s_'!, Pr~:a.rr'!.~q~<! pfif~.P.e.r.'!.~~'!'!l.~'!.s.e_d_ QQ .tt>~.a_v_ajlJl!Jlllty_qf_t_h_e_ ~~ _____ • _______________ _ 
Availability toll roads Toll roads by which the government pays a pre-arranged price per annum dependent on both the 

_ ••••• _________ ______ ___________ a_v_ajljl!Jjl!X jlflp_q'!'!,l[ty _qf_t_h_e_ '?~s.e_t_a_n_d_ tl!'!s. [.n_d_ep_e_np_!!f1Lo.n. th_e_ le_v_el _of p_a_tcqn_a_q_e_ ••••••••••••• 
Availability railways Railways by which the government pays a pre-arranged price per annum based on the availability 

of the railwavs' sunerstructure and commensurate with the service levels nrovided 

!!-~iJ'!"l'Y~ .*. - ---------- • ----- --- --- ----- ------------------- ---------------------- -• --------- -------- -------------• 
• _ ~QQ9:d_i~t_a_n_c~_tr~i.n,:S _______ ••••••• i:.rl'ln. r'!.i! !ifl!<~ JLk.e.i.n_t~rcJty_ tri'J~s. !?C !ifl!<~ .":!i!~i.n_ t_h_e_ !ra_n_s:~~rqP..~a.n. ~~!~!?r~ !tt?k !~YJ •••••••• 

Shuttle services Train rail links only between a point A and a point B, like airport rails (Arlanda Express, Heathrow 

•••••••••••••••••••••••••••••••• Ei,xp_r!;'~~)_ ••••••••••••••••••••••••••••••••••••••••••••••• - - - - - - ••••••••••••••••••• 
Urban transoort Tram and metro networks 

~!!P!?rt~. ".."......................... • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Minor airports Airports with a primary focus on aeronautical activities, like Girona (Barcelona) , Ciampino (Rome), 

________________________________ e_t_c;,e_t~r'!.. _____________________________________________________ •• _______________ _ 

Major airports Highly commercial airports with significant non-aeronautical activities (parking, retail , property), 
like London Heathrow Paris Charles de Gaulle et cetera 

Ports ** Ports nrimarelv used for carqo transnort and transshinment !like Rotterdam Antwero Bremen) 

* Generally realised by using public private partnerships: 
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A concession is granted by a host government enabling the project company to operate the infrastructure facility for 

some specified length of time and recover its investment, after which it reverts to government ownership with zero 

residual value. 

Besides initially funding (F) and subsequently operating (0) the infrastructure project as well as eventually 

transferring (T) it back to the government, contractual arrangements between public and private sector may also 

imply components concerned with the design (DJ and development (B) of the infrastructure work as well as regarding 

temporary ownersh ip (0) of the asset . 

If the infrastructure asset delivers services to a private customer (patronage-based), revenues are subject to 

regulation . Contrary, if the infrastructure asset delivers services to a public sector client, payments (and thus 

revenues) are commensurate with the service levels provided (availability) and are contractually stated. 

**Generally fully privatised: 

Focuses on an entire industry rather than on an individual project (e .g . an airport), which are in general natural 

monopolies as a result of high cost barriers to entry, significant economies of scale, and the provision of an essential 

good or service. 

No concessions necessary in order to operate the infrastructure facility; it is after all privatised and therefore financed, 

managed, and owned (in perpetuity) by a private sector company. 

Privatisation generally involves the (partial) sale of former publicly owned companies ('going concerns') and for that 

reason usually does not incorporate contractual arrangements concerning the design and/or development of the 

infrastructure asset. 

The asset delivers services to private customers. Due to this, privatised infrastructure assets are generally subject to 

price cap regulation apart from revenues generated by other businesses, as some of these privatised assets may enjoy 

considerable revenue margins as a result of their multitude of activities (e.g . property, car parking, retail, and so on 

airports might bring along). 

'Infra Risks· 

RISKS EXPLANATION 
Construction risk 

Tech nology ri sk 

Counterparty risk 

'Re9'Uiat'O;.y "ris_k_ • • • • • • • • • • • • • • • • • • • 

~~~~[ [ ~~~i~~~r!i~~~): ~i~~:::::::::::: 
Taxation risk 

e:·reci;'i: ·ci:>aviiie.iti "risk-·············· 

--------------------------------Income risk 

--------------------------------Volume risk 
--------------------------------Inflation risk 
interest rate-risk·················· 
·E;,chan9e -rate risk:-················ 
'force majeure risk:-················ 

Budget exceeding, completion delay and contractor default risk (the risk that the specifications of 
the project do not meet the assumed) 
The "ris·k- t'h"a'i: "t'he" C:o"sts 'fc); the ope;atio.i anciia; m"ainte"n"a"n'Ce-or" a project are iii ii he; tha·n- e~i'>ecte'd" 
(inefficiency) 
R.is'k-th-a'i:-t'he-technoio·g·y-em'b'O'dieci ;.; the capitai 9oocis requireCi-fo; the i:>roj"eC:t-;.;;i ;;;;t ;,.,·o-rk:-or·;.,r1i 
not perform to specification under the circumstances encountered in the project 
R.is'k·t·h-a'i: "O'n"e" iia.tv-t'O"a suppiy- cant-ract" ;:,iii ;,'Ot-be-ab1e"t'O" f'uifi1i it's" ab1i9atio.is u;;ei;;,; the contract -
to make payments or to supply goods for reasons either related or unrelated to the success or 
R.e9Liia'i:or; changes.· Far·;;,5ta.ice- th_e_ ;isk ·that authorities-;..;;~ "c'ha;,9e "t'he" approach "t'hev-,;s·e- to··· 
calcu late the allowed revenue or returns that can be earned from an asset 
changes iii ia;., ·a·n·d- atlier-1e9isiati~e ris'k" • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
The -ris·k-th

0
a'i: "t'he"ta;,atia;,· ;e'Qime-app1ic-a'bie to ·p-rocessi.iij "paviiie.its"a.ici;'Or ·p-roject "c'Osts o; • • • • • • 

revenues wil l be changed 
R.isk

0 
th

0
at 0users 'O'f "a"n";"n'f;ast;ucture se~i-ce

0

ca
0

n°n°ot 0(due
0
tci te

0
ch;,icai 0co;,straintsi "o"r",:; iii not (ciue to" 

lack of enforcement provisions or capacity) pay for the service 
R.is'k" th

0
at 0the 0 price cha;g

0
e
0
d
0 
for

0
the

0 
Se~ic:"e" ;"s" not compatibie" ;,.,ith

0 
the ie;ei "o"r"d"e"rriand 0required 0for -

project viability or that the revenue stream is unmanageably volatile 
R.isk

0 
th

0
at 0projectio

0
n°S

0 
0f dema;,d-for 0the

0

se-~i-Ce
0

are" ;.,rang impacting 0ad
0
Ve

0
rsely

0
on re~enue" - - - - - -

The -ris·k-th"a'i: "t'he" retc;.;s· n,·a·y- ~a;y· as a· ;e-suit of' changes" ;"n" the rate-ar"tn'f1atto"n" - - - - - - - - - - - - - - -
The -ris'k" th"a'i: "t'he" ;etu;.is" n,·a·y- ~a;y· as a· ;e-suit" ar" changes· i·n· the interest-rate" - - - - - - - - - - - - - - - - -
The "ris·k- th·a·t-t'he" retC;.;s· n,·a·y- ~a;y· as a-;esuit-or" changes" ;"n" the C:C;rencv "rate - - - - - - - - - - - - - - - - -
R.is'k· t·h-a'i: "an·;;;:; ai 9aci "c5uch -a-s·a.; eartiici"ua'ke; 'h"Ur;;;;a.;e: et- ceterai or C:;;;i 5t'rife-(such -as· a····· 
terrorist attack) will disrupt the construction or operation of a project 
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APPENDIX H RISK MATRICES 

This appendix contains tables showing the results derived from the held questionnaire. 

Table H.1 - Results of the held questionnaire. 

Project-specific risks Construction risk 
6peraticiria"i"a·n·d· ma.iiiten·a·n-ce· ris 
~~~~n:oj9~~ ![s~:::::::::::::: 
Counter art risk 

Sector-policy risks Regulatory risk 
Ce9a1 ·ceiiitiranmerit"i"risi< • • • • • • 
taxatiori risk················ 

Market risks Credit (payment) risk 
in"come risk" •••••••••••••••• 
vo1ume "risk················· 
in"fia"ticin" risk •••••••••••••••• 

Ca ital market risks Interest rate risk 
Catastrophe risks Force ma ·eure risk 

Table H.2 - Adjusted results of the held questionnaire. 

Project-specific risks Construction risk 
6iiera"tfciria1 "an·d· ma"iiiten·a·n-ce. ris 
fectin·o·109;; "ris·k· • • • • • • • • • • • • • 
courite·r. art·. risk .••• .•..• ••• 

Sector-policy risks Regulatory risk 
Ce ·a1· eiiiti ranmeritf ri si< • • • • • • 

Market risks Credit (payment) risk 
in.come i-rsk· • · · • • · · · • • • • • · • · 
v01·u-me ri.sk" •••••••••• •••••• 
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APPENDICES 

APPENDIX I AIR TRAFFIC VOLUME 

Figure I.1 shows the air traffic volume in revenue passenger kilometres (RPK)88 of the last 50+ 

years. This shows that the influence of oil crises and incidents like September 11th on air traffic 

are merely short term and that do not affect the traffic growth in the long run. Over a period of 

25 years (1970-1995) the RPK grew by 360% from 551 billion to 2,537 billion. 

Oil shocks 

(1973/1979) 

1st Gulf War 

(1990-92) 

September 11th 

(2001 ) 

················+····· 

1.000 .••••••••.••••..•••....•.•••.•••....••..•• - ~r-- ...... . 

Figure l.1 - Global air traffic in RPKs over the period 19S0·2004 [adapted from Macquarie, 2004a] . 

Forecasts show that air traffic will grow even faster over the next decades, as is shown in Figure 

I.2 . The predictions are still wide apart though as the picture shows . For 2015 predictions vary 

from 4,600 to 9,600 billion RPK and for 2050 the forecasts range from 7,800 to 33,600 billion 

RPK. However, the most likely assumptions for 2015 are around 5,700 billion RPK and for 2050 a 

likely range could be 14,000 to 23,000 billions [Whitelegg and Williams, 2001]. 

88 Revenue passenger kilometres = passengers times distance flown by the passengers per year. 

133 



APPENDICES 
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30,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1970 1995 2015 2050 

--Forecast1 --Forecast2 --Forecast3 --Forecast4 - Forecasts 

Figure 1.2 - Global air traffic forecasts [Whitelegg and Will iams, 200 1) . 

The five forecasts are made by different authorities, based on different scenarios : 
1 International Civil Aviation Organisation (!CAO) - low economic and population growth 
2 !CAO - medium economic and population growth 
3 Environmental Defense Fund (EDF) - medium economic and population growth 
4 EDF - med ium economic and low population growth 
5 UK Department of Trade and Industry 
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APPENDIX J OECD CONSULTATION 

In 2003 and 2004 the OECD has held a consultation with over 150 representatives of 80 

institutions from the public and private sector on these problems. Below-standing are the most 

important conclusions of th is consultation. 

The macro and micro economic situation - can be recognised as a possible cause for the lack of 

projects and also the pressure on prices/margins, which the private sector is facing . Public 

deficits, overcapacity and the bursting of the bubble in the internet/telecom industry are 

examples, as well as pricing issues in electricity and water markets and operators' deficits in 

public transportation systems (railways and mass transit). The industry is currently facing a lack 

of projects from customers who are not in a position to formalise their projects (e.g. European 

countries newly accessed in the OECD) . 'Complexity' is the main reason given for the fact that 

numerous projects never see the light of day, are postponed several times, or are not 

implemented after failed/mismanaged bidding procedures. In non-OECD countries the lack of a 

sustainable 'revenue stream ' is a major impediment and the concept of life cycle cost is 

sometimes not well understood (in many fields maintenance, restoration, upgrading and catch-up 

represent the largest part of the total life cycle costs). 

The level of commitment by public authorities - is a critical factor, both in OECD and in non-OECD 

countries . A long-term contractual commitment from the state and/or public authorities is often 

quoted as a missing link. In some cases, purely private sector financed projects are unsustainable 

and the lack of public commitment can lead to failures. Likewise, a lack of predictable business 

environment can be detrimental to the completion and successful operation of projects. 

The regulatory framework - needs to be updated faster to br ing it more into line with new 

technologies (e .g . broadcasting activities and mobile phone/internet are under different 

regulations) . In some countries, lack of openness to the private sector role is a serious 

impediment (in Germany for example, there exists a strong historical bias against toll roads) . At 

international level, diversity among regulatory systems has to be acknowledged and respected, 

but too many divergences among countries and the absence of common standards can prove a 

major hindrance. On the one hand , in many countries the laws applying to private activities and 

those applying to the public sector have been created and developed on two separate tracks, 

sometimes over centuries, so that today the need for a stronger interface and a mix of two 

regimes is a key issue. On the other hand, too rapid or purely unilateral changes can make for an 

unpredictable environment, which may not be helpful to the private sector. 

The tender process - according to private sector parties, is one of the reasons why many projects 

fail at an early stage . In OECD countries, the tender specifications are often considered inflexible, 

which creates difficulties for the potential suppliers to come up with a less expensive technological 

option or format for a project. In non-OECD countries, the lack of experience in tender processes 

can also be a source of misunderstanding and failure . Overall, the private sector increasingly has 

to refrain from bidding for large-scale projects because the cost of the competition can reach 

several million dollars/euros. Th is is happening despite there often being partial compensation for 

the short-listed losers . Conversely, from the standpoint of the public sector and some 
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international development agencies, the fact that there is a very limited number of international 

suppliers can create the perception that competition is not strong enough or not sufficiently open. 

Economic and business models - were not always thought to be working as well as hoped. An 

argument heard quite frequently both in Europe and North America was that the institutional 

framework for generating workable competition in such areas as electricity transmission, 

railways, and national freight networks was leading to underinvestment which in turn was 

undermining the reliability and capacity of infrastructure systems. In this context, there is a 

significance of the respective roles of federal/national funds versus local state/municipalities. 

Furthermore, existing business models such as BOTs and concessions are likely to be increasingly 

out of sync with business realities. Even in periods in which favourable interest rates prevail, the 

economic conditions and associated risks are creating bottlenecks both for suppliers (they cannot 

anymore justify using equity to finance concessions) and for the financial community (several 

investment banks have retreated from the infrastructure financing business). There are cases 

known in which local public operators can and do lose money, making it extremely difficult or 

impossible to finance the replacement of ageing infrastructure. Additionally, citizen acceptance 

can be a key issue in respect both to the role of the private sector in public infrastructure and to 

the level of pricing of major services as supplied by utilities. 

Risk sharing among stakeholders - is considered a particularly problematic issue. An illustration 

of this is the transfer of risks to consumers in the form of rising opportunity costs . For example, 

deteriorating road infrastructure reduces the life span of cars, and makes for more frequent 

replacement of tyres and car suspension; and poor quality potable water puts pressure on 

consumers to buy bottled water. Moreover an invitation by public authorities to participate in or 

finance infrastructure projects is sometimes perceived as a transfer of 'difficult' projects to the 

private sector. Conversely, when the private sector asks the public sector to participate in 

projects, the latter sometimes feels that the private sector merely wants to capture the profits 

without the risks. 

The international competition framework - is a further area considered to be fraught with 

difficulties. Lack of international standards may be one of the missing links. Harmful tax 

competition, differing levels of requirements for local content as well as a sub-optimal 

international legal framework regarding guarantees are perceived to be major obstacles to the 

success of projects. 
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APPENDIX K RISK ALLOCATION MATRIX 

The below-standing risk allocation matrix gives an example of how risks can be allocated between 

the different actors in a public private partnership. Note : The mentioned risks do not correspond 

to the risks considered in this thesis, but is merely to give an example of a risk allocation matrix . 

Approval Process • Development • • Design • Construction • • Operation • • Maintenance • • Demand • • Revenue • Interest Rate • Exchange Rate • Inflation • Taxation • Envi ronmental • Regulatory / Political • Injury/ Damage • • • Residual Value • Obsolescence • Legacy Defects • 
Legend 

• Primary Risk Taker 

Secondary Risk Taker Source: bcIMC, 2003 
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APPENDIX L RISK MITIGATION 

Points of interest regarding general infrastructure risks and commonly used mitigation methods. 

Construction risk can be eliminated for investors by forcing it on the construction company using performance-
related or fixed-price contracts, typically this also includes post commissioning inherent defect guarantees. As 

Construction risk 
always, there is a price for that, but it is well worth paying. Furthermore, a co-operation with a reputable 
company with broad experience in infrastructure construction is another possibility to reduce construction risk . 
Other ways to do so include diversification (e.g. a portfolio with infrastructure projects in the development phase 
as well as in the operational phase), performing feasibility studies, et cetera. 

Default risk mitigated by the usage of performance-related and fixed-price contracts, performing feasibility 
O&M risk 

studies, and costing. 

Technology risk largely depends on what kind of technology and/or innovation methodologies are used . It can 
Technology risk be mitigated by performing a quality feasibility study and using performance-related contracts (obligate 

contractors to keep the infrastructure asset up-to-date). 

Like contract risk , counterparty risk involves all of a party's contractual obligations, which can legally be 

Counterparty risk enforced. Another way to mitigate counterparty risk is to associate with international agencies and reputable 
national companies. 

If any changes in the regulatory environment will occur that might affect the feasibility of an infrastructure project 
in a negative sense, no one is actually able to mitigate those changes. However, in certain circumstances it may 
be possible to enter into an agreement with the government to ensure that certain policy actions are not taken, 
or at least not taken without compensation. Furthermore, the better developed the regulatory and institutional 

Regulatory risk 
framework is for private provision of public infrastructure, the lower the risk. Therefore investing in countries with 
a solid regulatory context in combination with fair and transparent procedures could lower the risk for private 
parties as well as agreed arbitration in the case of conflicts could . Furthermore, from a risk perspective, it 
matters a whole lot what level of government is involved. In general , risks are perceived lower in sectors under 
the responsibility of a central government. Local governments tend to have less capacity to engage in the 
structuring, contracting, and implementation of - particularly- concession-based infrastructure. 

This risk is quite comparable to regulatory risk , in a sense that if any changes in law will occur that could affect 
the feasibility of an infrastructure project in a negative sense, no one is actually able to mitigate those changes, 
although agreements can be made in certain cases. Furthermore, investing in better developed and more stable 

Legal (environment) ris countries lowers the risks, as well as involving with a higher government level. 
Concerning legal risk , a distinction should be made in general changes in law and discriminatory changes in law 
at which this risk is generally borne by the private sector respectively the public sector. Finally, in some cases 
changes in the regulatory environment can be overruled by leoallv enforcino it. 
As with the other sector-policy risks, with taxation risk it is difficult to mitigate changes in taxation policies. 
However, in certain circumstances it may be possible to enter into an agreement with the government to ensure 

Taxation risk that certain policy actions are not taken, or at least not taken without compensation . Furthermore, assocation 
with international agencies and reputable national companies as well as solid countries is considered to be less 
risky 

Credit (payment) risk 
Credit payment risk can be mitigated by doing business with trustworthy and creditworthy clients. Since credit 
payment risk is especially high with airports infrastructure, this means reliable airline companies. 
In this case, income risk and volume risk are taken together, since there is an important connection between the 

Income risk 
two. The risks can be mitigated by commissioning someone to perform independent forecasts and sensitivity 
analyses and , where possible, by using fixed volume contracts . These contracts regard agreements based on 
take-or-pay (a particular payment level whether or not the product is purchased} or take-and-pay (a guarantee 
that the product will be purchased and paid for) . 
Furthermore, with direct toll roads for instance, in some cases if a certain patronage level (and therefore a 

Volume risk certain revenue level) is not reached , the government complements the revenue to a predetermined level 
(government guarantee). 

Inflation risk 
Inflation risk is usually mitigated by means of a (partly} indexed availability payment or the right to index tariffs 
(inflation indexed securities and guarantees). 

Interest rate risk is often mitigated by using an interest rate swap. Usually, financiers require this risk to be 
Interest rate risk 

hedged. 

Exchange rate risk The most common way this risk is mitigated is by using a currency swap. 

Force majeure risk is often mitigated by insurance and/or diversification. Concerning insurance, it is 
questionable whether force majeure risk is insurable or not. After all , force majeure risk is, according to various 

Force majeure risk 
sources, considered either not insurable or not insurable at reasonable cost. Therefore, this risk is usually 
shared, in the case of public private partnerships or borne by investors in case of full privatisation . 

Sources: 

Beidleman, C., Fletcher, D., and Veshosky, D., On Allocating Risk: The Essence of Project 

Finance, In: Sloan Management Review (Spring 1990), Page 47-55, 1990 
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Dutch Infrastructure Fund, Information Memorandum, The Hague, October 2004 

Flyvbjerg, B., Bruzelius, N., and Rothengatter, W., Megaprojects and Risk - An Anatomy 

of Ambition, Cambridge, 2003 
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APPENDIX M CASH FLOW MODELS 

This appendix contains the cash flow models for the Warnow Crossing and the Midland Expressway in an assumed base case. 

Warnow Crossing 

All currency ::iimount::; ::iirc ih million::; unlc::; ::; o thcrwi :::c ::;t::iitcd. 
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12 13 15 16 17 18 20 21 22 23 25 26 21 28 30 
0312000 0312001 0312002 0312003 031200• 0312005 0312006 0312001 0312008 0312003 0312010 0312011 09/2012 0912013 0312014 0312015 0312016 0912011 0312018 0912013 0312020 0912021 0312022 0312023 0312024 0912025 0312026 OS/2027 0912028 0912029 0312030 09/2031 OS/2032 
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