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Preface

All around the world, there has been a significant growth in interest in infrastructure on the part of investors and governments, along with a rising investment volume in this area. Therefore, we have taken the substantially revised second German-language edition of this book Infrastrukurinvestitionen1 and further updated and expanded the text for this international edition. The completion of the English-language edition at the end of 2009 allowed us also to incorporate the first insights and lessons from the financial crisis of 2007/08 and update all the relevant economic data and statistics.

The interface between the world of bureaucracy/politics and investment is one of the largest (communication) problems when developing and implementing Public Private Partnership (PPP) projects. This book forms a connection between the PPP literature, which is mostly written by bureaucrats and politicians and ignores financing aspects, and the traditional finance literature, which is generally compiled by financial experts and tends to mention the subject of PPPs only in passing. To our knowledge, this is the first comprehensive publication to unite the topics of infrastructure investments, project finance and PPPs, and to compile a basis of theoretical information, systematically process and classify this information and illustrate it for practitioners in industry, finance and the various areas of the public sector. In addition, we use a wide range of illustrative examples to make the text as practically relevant as possible. We discuss the differing objectives and expectations of the parties involved in infrastructure investments and the conditions required by public principals and investors to help these groups overcome the ‘language problems’ they encounter as a result of extreme cultural differences.

In this book, we address the needs of ‘advanced’ readers, but we also seek to meet the requirements of comparatively inexperienced readers - who may be considering the potential of infrastructure as an interesting investment for them or their institutions - at their current level. We answer burning questions such as:• How is infrastructure defined?
• Which sectors are classified as infrastructure, how are they categorised and what are the differences between them?
• What are typical country and project specific characteristics?
• Is infrastructure an asset class in its own right? If so, what are its characteristics?
• What are the fundamental options for investing in infrastructure? 
• What is a good starting point for institutional investors?
• How should infrastructure funds be evaluated?
• How should individual infrastructure investments be categorised and evaluated?
• What are the existing organisational, business and contractual models to implement infrastructure projects financed with private capital?
• What risks do these models entail and how can these risks be identified and assessed?
• How should these models be structured in order to best allocate the risks?



In addition to background knowledge and information on the latest developments in the individual subject areas, particularly with regard to infrastructure as an asset class and the various infrastructure sectors, we provide specific instructions and concrete proposals on the approach to adopt when assessing and making investments in infrastructure assets, whether directly or indirectly (e.g., via investment funds). This includes the analysis, structuring and implementation of project finance, which is at the centre of almost any infrastructure investment.

The contents of this book are not based solely on theoretical knowledge, but instead build upon the wealth of current and complementary practical experience of the authors in the areas concerned.
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Introduction




BACKGROUND AND OBJECTIVES 

The quality and volume of infrastructure has a positive effect on the attractiveness, competitiveness and economic growth of countries, cities and municipalities. Infrastructure opens up new business opportunities and promotes trade and the expansion of existing economic activity. It also improves the standard of living of the general public by giving them access to essential resources such as water and electricity, schools, hospitals and markets.

Although we may seem to be stating the obvious, institutions including the World Bank and the Organisation for Economic Co-operation and Development (OECD) often complain that these consequences are rarely appreciated - in highly developed industrialised nations, high-growth emerging economies and developing countries alike. Around the world, there is a growing gap between the acute need for new or modernised infrastructure, maintenance and overhaul measures and the actual level of investment and current expenditure, as evidenced by crumbling bridges, broken highways and leaking water pipelines - and this fact also applies to industrialised countries. The public sector, which is traditionally responsible for infrastructure, frequently claims to have a number of other priorities that prevent it from investing the necessary funds in closing this gap, which is so vital in terms of development and prosperity. Needless to say, this situation is likely to become even more critical following the 2007/08 crisis on the financial markets.

Institutional financial investors with a long-term perspective, such as insurance companies’ pension funds, sovereign wealth funds, endowments and foundations, are increasingly considering investing some of their total assets in infrastructure, therewith joining strategic investors such as construction, energy and water corporations who have done so for decades. This is because conservatively structured infrastructure investments can serve to improve the risk-return profile of an investor’s overall portfolio on account of their long term and their low level of correlation with traditional asset classes. Some investors, particularly Australian and Canadian pension funds, have been active in this area for a number of years and now invest as much as 20% of their assets in infrastructure. European, US, Middle Eastern and Asian investors have become increasingly involved in recent times. This shows that private investments in infrastructure are already recognised as an important means of helping to close the aforementioned gap for the public sector - as well as constituting a clearly attractive investment opportunity for private investors. As such, the volume of private capital can be expected to increase significantly in future; indeed, up to a certain point, an increase of this nature will be essential to ensure further economic growth.

The market for infrastructure is vast and, contrary to popular belief, the range of potential infrastructure investments is extremely broad, which presents a dilemma for most investors. Although they appreciate the enormous potential of the market and the potentially excellent match between the asset class and their portfolios, particularly in difficult periods on the capital markets, they lack a sufficient overview and insight into the infrastructure market and/or an awareness of the suitable investment opportunities and the risks they entail, making it difficult for them to select the right investments.

The book you are holding offers a way out of this dilemma, providing investors with the necessary theoretical knowledge and background information as well as practical examples to help further their understanding of the key aspects of infrastructure investments.

As a minimum, professional investors must have a sufficient understanding of the infrastructure sectors and the corresponding markets and industries in which they intend to invest along with the relevant legal, institutional and commercial conditions - which can vary significantly from region to region and sector to sector - to allow them to identify the inherent additional project-specific risks and evaluate their prospective risk-return ratios. This is particularly important if the sectors in question have been dominated by the special rules and restrictions of the public sector in the past and are being opened up to the investment conditions required by private investors only on a gradual basis.

Which brings us to a basic, yet vital, question: what exactly is infrastructure? We discuss the applicability and validity of various definitions of this term in detail in Section 1.2, but for now it is sufficient to note that we use the following common and practical definition throughout this book:Infrastructure generally describes all physical assets, equipment and facilities of interrelated systems and the necessary service providers, together with the underlying structures, organisations, business models and rules andreegulations, which are usedto offer certain organisations, business models and rules and regulations, which are used to offer certain sector-specific commodities and services (e.g., transport, energy and water supply, waste water and waste disposal) to individual economic entities or the wider public to enable, sustain or enhance social living conditions.





Typical examples of infrastructure include roads, airports, ports, oil and gas lines and renewable energy plants (e.g., wind and solar plants), as well as public utilities, waterworks, power companies and waste disposal companies. A broader definition of infrastructure also includes the so-called ‘social infrastructure’, also referred to in some countries as public real estate, that is, public facilities such as schools, hospitals, administrative buildings, cultural houses, social housing, sports halls and arenas, public pools and so on, and their sponsors and the corresponding education, healthcare, administrative and cultural services.

One feature shared by a certain subset of infrastructure, which is of particular interest to investors, is that along with real estate or long-term fixed-income securities they can generate comparatively stable and predictable current income with moderate volatility and moderate risk relatively independently of macroeconomic development even in difficult times. Due to their long-term nature, they also allow pension funds and insurance companies to match the maturity structure of their liabilities. Infrastructure with this profile is the driving force behind infrastructure’s reputation as an attractive asset class: an attractive hybrid with similarities to equity, debt and real estate.

Although infrastructure investments certainly can have this comparatively low-risk profile, it is not necessarily so, and unless structured accordingly such investments can entail significant risks similar to those embodied by investments in traditional companies. For any potential  investment, these risks must be identified and examined. Accordingly, one of our primary objectives is to make readers aware that an extensive analysis of infrastructure investments, which inevitably requires a significant degree of effort, is always necessary. In addition, we provide a fundamental understanding of infrastructure in general, the differences - in some cases significant - between infrastructure measures within a sector, and the various infrastructure sectors themselves. The systematic procedures and analytical tools we use enable readers to understand and evaluate both infrastructure fund products as well as individual direct infrastructure transactions along with their complex underlying project finance structures, thereby enabling assessment of the risk-return profiles of the respective infrastructure investments.

For this reason, the last three chapters of this book deal solely with the financing of infrastructure assets using project finance. This is an essential component of the implementation of infrastructure measures involving the private sector. Traditionally, governments finance measures of this nature from the public purse, that is, via existing receipts or new debt in the form of government bonds or borrowing. Empty public coffers though mean that more and more private capital is required usually applying the technique of project finance. Project finance has a number of benefits compared with traditional forms of financing; however, it also requires a deeper understanding of financing structures and methods and complex analytical approaches. All in all, a successful project finance depends on the ability to identify, assess and manage all the relevant risks and develop the appropriate contractual structure for the respective sector in terms of organisation, financing and value added, competition/regulation and the possibility of private sector involvement. This structure ultimately determines the riskreturn profile of each individual infrastructure investment. Therefore, another explicit goal of this book is to explain the methodology of project finance in detail and establish the key differences compared with other forms of financing. To this end, we guide readers through the various phases of project analysis on a step-by-step basis using practical examples, and provide an introduction to concrete financing instruments and techniques.

This book is aimed at the following target groups in particular:• financial investors, e.g., insurance companies, pension funds, fund managers and banks;
• strategic investors, e.g., construction, operation and supply groups, technology suppliers, facility managers and so on;
• the public authorities responsible for infrastructure in the various sectors, in particular ministries of construction and regional building authorities including their budget departments, as well as ministries of finance and legal supervisory institutions such as audit courts;
• public and private infrastructure companies, e.g., power suppliers, water supply and disposal companies, airports, railroad companies, etc.



The book’s in-depth theoretical basis also makes it suitable as a textbook for students.




STRUCTURE 

Conceptually speaking, we divide this book into three parts.

The first part of the book consists of Chapters 1 and 2. In Chapter 1, we provide an initial overview of the international infrastructure market with a particular focus on demand for infrastructure assets and the expected capital requirements, followed by a definition of the term infrastructure and an overview of the most important infrastructure sectors, the country-, sector-, and project-specific characteristics influencing the performance of the infrastructure  sectors (and hence any respective investments) and a discussion of their general cross-sector characteristics.

We begin Chapter 2 with an overview of some of the most experienced and/or largest global infrastructure investors. We then provide an introduction to infrastructure as an asset class by going through a substantial body of research in this field and discussing its main investment characteristics - stand-alone as well as in comparison with and relation to other asset classes. We conclude that infrastructure appears to be a hybrid between bonds, real estate and (private) equity, which should indeed be considered an asset class on its own. An overview of the different kinds of infrastructure investment opportunities follows, that is, listed as opposed to unlisted and direct as opposed to fund investments. We then focus on unlisted assets, and in particular fund investments, because they represent the entry point to the infrastructure market for most investors due to the complexity of individual infrastructure investments.

The second part of the book begins with Chapter 3, in which we provide potential investors with a particularly helpful investment evaluation system for any infrastructure investment (referred to as the ‘Organisational models of infrastructure implementation’). The aim of this system is to allow all investment opportunities - whatever their underlying organisational model - to be universally classified on the basis of their general, technical, economic, financing and legal/contractual key determining factors, making them internationally comparable in a transparent manner for the first time. The accompanied specification of the respective risk profiles is of particular interest. In order to facilitate this classification, we give a summary of how private investments in infrastructure are seen internationally, presenting the common organisational model types around the world and their specific risks and risk allocation. On a cascading basis, we distinguish between five models: the privatisation, partnership, business, contractual and financing models. In order to better clarify the underlying relationships between these models, some of which are highly complex, we use a number of examples from around the world.

In Chapter 4, we describe the typical characteristics of selected infrastructure sectors and sub-sectors, that is, transport and traffic including road, rail and water transport/ports as well as aviation, fresh/waste water and waste. We break down the discussion of each of these selected sectors into four areas: organisation, financing and value added, competition/regulation and the possibility of private sector involvement. These aspects seem to be - consistently across all sectors - the most relevant for investors when it comes to analysing and conceiving the impact that the particular environment of the respective sector may have on the sustainability of their individual investment. The detailed discussions of the selected sectors seek to raise readers’ awareness and understanding for the general approach of how to identify and assess the sector-specific factors, their interdependence and interaction with country- and project-specific aspects as well as their overall influence on individual investments. The approach can then be transferred easily to any other sector.

In the third part of the book, Chapters 5-7, we continue to deal with direct investments in infrastructure assets and their evaluation, with a particular focus on the financing of such assets using project finance - in its purely private-sector form as well as in PPPs. Chapter 5 contains an introductory presentation of the basic structure of project finance, including the main participants, cash flows and contractual relationships, followed by an extensive discussion of the project finance process broken down into five phases. Within this process, our main focus is on the third phase, risk management: that is, the identification, analysis, evaluation and allocation of risk. An understanding of risk is central to a good analysis and superior investment decisions. The ability to identify risks accurately is the only way to ensure that  appropriate (contractual) structures are implemented that will provide protection. Chapter 6 addresses the various kinds of capital and financing instruments that are used (or that can be used) within project finance, and in Chapter 7 we provide a concrete - if concise - practical explanation of how to determine and prepare the cash flow calculations and sensitivity analyses necessary for such financings. In all cases, the individual steps are reinforced with the help of examples.




1

Infrastructure - An Overview

Around the world, a not insignificant proportion of infrastructure assets is already in private hands. This is especially true of the telecommunications sector and, to a lesser extent, power generation and railways. It is expected that private money will continue to flow into these activities because publicly owned and operated infrastructures are becoming problematic due to pressure on budgets and tax-raising capacity.

Over the last three decades, the high start-up investment costs for infrastructure assets and the resulting negative impact on public budgets has triggered a steady reduction in the level of infrastructure investment in all Organisation for Economic Co-operation and Development (OECD) countries in both absolute and relative terms. In response to this situation, a number of governments have sought to identify new ways of providing adequate infrastructure facilities despite (or even because of) this dearth of state funding. In almost all of the countries concerned, the outcome has been cooperation with the private sector with a view to ensuring continued domestic economic productivity even in the face of growing populations and insufficient public budgets. Ultimately, the quality of a country’s available infrastructure is a vital factor in its future economic growth.

To date, three countries in particular have accumulated a large degree of experience with privately financed infrastructure investments: the United Kingdom, Australia and Canada. In light of their largely positive experiences in terms of financing and realising all the scheduled projects, despite the urgent need for new and replacement investments in infrastructure and the limited funds available to the governments, a number of western countries as well as emerging economies in Asia, the Middle East and Eastern Europe have recently implemented extensive legislation opening up the possibility of infrastructure investments by the private sector. For its part, the private sector has recognised the financial benefits of funding, constructing and operating infrastructure assets, whether in the form of long-term concessions or permanent ownership.

On account of these benefits, the substantial decline in new Public Private Partnership/Private Finance Initiative (PPP/PFI) tenders resulting from the global financial market crisis of 2007/2008 is considered to be only temporary in nature and the number of tenders for such infrastructure projects is likely to return at least to pre-crisis levels once the current problems primarily caused by the financial crisis are overcome.

Before infrastructure is defined and its general characteristics addressed in some detail, the following section will provide a brief overview of the size of the infrastructure market and its investment requirements.




1.1 DEMAND FOR INFRASTRUCTURE 

There is significant demand for investments in both economic and social infrastructure assets around the world. This is because public infrastructure in areas such as traffic, supply and disposal, health and social care, education, science and administration are some of the key location factors and growth drivers of any economy. Although this is common knowledge, the  combination of economic upturn, insufficient investment in these sectors and the inadequate maintenance of existing facilities over the past decades has led to a considerable imbalance between supply and demand when it comes to infrastructure assets. This has been exacerbated by population growth and the resulting increase in the cost of constructing, modernising or replacing existing assets. The World Bank estimates this excess demand at 1% of global Gross National Product (GNP). Meanwhile, the gap between the need for infrastructure investments and the ability of national budgets to meet this demand is continuing to widen throughout the world.

In less prosperous developing countries and emerging economies, demand for infrastructure investments continues to focus on primary care and supply facilities in particular. Funding for the development and operation of these projects, most of which are constructed on greenfield sites, has always been scarce. In the past, these requirements have largely been financed with the assistance of development subsidies and multilateral sponsor organisations, while the involvement of private investors used to be comparatively rare. However, this situation is changing dramatically for those emerging economies with dynamic economic growth. In countries such as China and India, PPP projects and private investment are becoming increasingly common as a means of meeting the vast capital requirements for the construction of the basic infrastructure. The same applies to the transitional economies of Eastern Europe, where the focus lies on the material privatisation of state-owned enterprises.

However, established industrialised nations are also facing growing financial challenges when it comes to providing efficient infrastructure facilities. Their existing infrastructure, which is generally well constructed, must be operated, serviced, maintained, modernised and adjusted to meet current requirements, which can entail new construction, renovation, expansion or conversion measures. Due to demographic change, this sometimes even requires the dismantling and fundamental redesign of the relevant assets. As mentioned previously, there is a significant investment bottleneck due to decades of neglect. As such, there is now an urgent need for the demolition of ageing physical structures that may appear functional but are in fact technically and economically outdated. In other words, infrastructure investments in many segments often involve brownfield projects. One particular challenge is financing the construction and operation of the cross-border infrastructure facilities that are extremely important for the integration of international economic communities, as is clearly shown by the example of the Trans-European Network (TEN).

As can be seen, all country types have a financing gap of some description that they need to close. However, there are considerable differences in terms of the political, legal and economic conditions and requirements for closing this gap with the aid of private capital. One particular consideration is the substantial variation in economic growth combined with the national debt and the existing tax and contribution ratios of the respective countries. For industrialised nations with low levels of growth and rapidly dwindling scope for financing infrastructure via new borrowing or further increasing the burden on taxpayers and users, it is particularly important to realise efficiency benefits through the expansion, maintenance and operation of the existing infrastructure. Therefore, these countries need to get hold of extra cash by making savings in their bureaucratic structures: in other words, they need to ‘sweat out’ these future expenses from the increasingly aching bones of their administrative machinery. Accordingly, value for money comparisons between conventional public-sector and private-sector infrastructure play a decisive role when selecting private investment solutions.

In contrast, the liquidity aspect is considerably more important in high-growth countries, because the required infrastructure needs to be available for use as quickly as possible -  whatever the cost. In a scenario reminiscent of the post-World War II economic boom in Germany, the aim here is to offset the resulting new debt with the growth generated wherever possible. In both cases, the acquisition of private capital is one of the primary objectives. In most industrialised nations, however, private investors are additionally subject to significantly higher expectations in terms of innovation and efficiency gains.

Building on this largely qualitative analysis of the demand structure, the following paragraphs aim to quantify these requirements to a greater extent.

Although governments are responsible for investments in new and existing infrastructure assets, and hence are in a position to influence positively the economic development of their country, events over recent years have highlighted the difficulty in achieving even the most basic maintenance of existing, ageing assets. According to estimates by the World Bank, global operating and maintenance costs for existing infrastructure assets alone amount to 1.2% of global GNP, that is, even higher than the excess demand for new investments of 1% that was mentioned earlier. These costs are due in part, although by no means exclusively, to overall rising raw material and energy costs (never mind the presumably only temporary prices decrease during the sub-prime crisis).

The growth in healthcare costs and pension obligations due to the ageing population structure accompanied by reduced tax receipts has led to a further deterioration in the financing options available to governments. In high-tax countries such as Germany in particular, tax increases are not a feasible option for funding infrastructure assets, whereas the issue of fixed-income securities has a negative impact on the public purse and its financial rating and can be used to finance only an extremely limited number of projects. In short: the current public policy, regulatory and planning frameworks appear inadequately equipped to tackle the multi-faceted challenges facing infrastructure development over the next 25 years - this situation is likely to become even more critical following the onset of the crisis on the financial markets.

According to the comprehensive two-volume Infrastructure 2030 OECD study published in 2006/2007, government spending on infrastructure in OECD countries amounted to 2.2% of GNP between 1997 and 2002, compared with 2.6% in 1991-1997 (OECD, 2006; OECD, 2007). A graphic illustrating this development, broken down by a selected number of OECD countries over a period of 30 years from 1970 until 2002, can be found in Figure 1.1. With the exception of the USA in 2002, the ratio of government infrastructure spending to total spending in the respective countries declined or stagnated over the same period.

Figure 1.2 compares the key EU countries as well as the EU 15 countries as a whole over a timeframe of 30 years. It shows that there has been a substantial downward trend in public investment in the European Union (EU) since 1970, not only in relative but also in absolute terms.

According to the rough estimates contained in the Infrastructure 2030 OECD study 2006/2007, the need for infrastructure investments - including additions, renewals and upgrades - has increased so significantly at a global level that investments totalling some US$ 60 trillion will be required between now and 2030 in order to improve the key infrastructure facilities around the world in line with requirements. At the time of the study, this corresponded to around 3.5% of global GNP annually. Since the onset of the financial crisis, this percentage is likely to have increased considerably.

Although this comprehensive study fails to provide details of the assumptions underlying these estimates and whether the investments constitute a ‘wish list’ of politicians or the essential requirements in the respective countries, there is no reason to doubt the prevailing trend. According to the study, the 30 OECD member states are expected to have to invest  more than US$ 500-600 billion a year in the electricity, road, rail and water infrastructure over the next 25 years. Infrastructural improvements in the energy sector alone are forecast to total around US$ 4 trillion over the next 30 years. The modernisation and expansion of water, electricity and transportation systems in the cities of Western Europe, the USA and Canada are expected to cost some US$ 16 trillion. In developed countries, there will also be a need to replace completely certain existing facilities and make additional new investments to account for rising demand.

Figure 1.1 Government infrastructure investments as a percentage of total outlays in OECD countries

Source: OECD (2006)

[image: 002]

Figure 1.2 Infrastructure investments of EU governments

Source: OECD (2006)
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Figure 1.3 Estimated average annual infrastructure spending in OECD and BRIC countries (new and replacement investments) in selected sectors, 2000-2030, in US$ billion as a percentage of global GNP

Source: UBS (2006)
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In high-growth countries, the imbalance between capital supply and demand is many times greater. Estimated annual investments of 5-9% of GDP would be necessary to maintain the projected growth in these countries and facilitate the estimated investments of US$ 460 billion over the coming years. In China alone, the infrastructure investments required to maintain the high level of economic growth are expected to total US$ 130 billion annually for the period from 2006 to 2010 (at the time of the OECD study, this represented around 6.9% of GNP). This would mean that China accounted for some 80% of all infrastructure spending in the East Asia region. According to the OECD, none of the countries concerned will be able to implement these measures without the support of the private sector.

Figure 1.3 presents the estimated spending on infrastructure over time in the OECD and BRIC countries broken down into selected sectors.

The only amount to increase steadily is the share of private infrastructure investments. Over recent years, the volume of private investments in infrastructure in general, and especially in variants of PPP models, has increased sharply across all regions (see Figure 1.4). This illustrates the investment commitment to infrastructure projects with private participation according to PPIAF (Public-Private Infrastructure Advisory Facility). Privatisation of state assets has been an important driver of this development. Since the 1980s, more than US$ 1 trillion of assets have been privatised in OECD countries and infrastructure has consistently taken centre stage. Aggregated figures for the period from 1990 to 2006 demonstrate that almost two-thirds of all privatisations in the OECD area related to utilities, transport, telecommunications or oil facilities. Over a similar period, some US$ 400 billion of state-owned assets were sold in non-OECD countries, approximately half of which were infrastructure-related (OECD, 2006; OECD, 2007).

Figure 1.4 Investment commitment to infrastructure projects with private participation in developing countries by region, 1990-2007

Source: Private Participation in Infrastructure Project Database (2009)

[image: 005]

Another indicator for the growing share of private infrastructure investments is the level of private investments in the form of listed infrastructure assets, the total stock of which tripled from US$ 465 billion in 2000 to US$ 1.7 trillion in 2008 (Elliott, 2009 - see Section 2.2.1 ‘Listed infrastructure investments’ for further information).

Commitments to unlisted funds are a further indicator. According to an infrastructure report by Probitas Partners (2009), globally, over 80 unlisted closed-end infrastructure-focused funds were raised from 2004 to 2008 with an estimated value of US$ 80 billion. More precisely, a total of US$ 2.4 billion was raised in 2004. This figure increased to US$ 5.2 billion in 2005, US$ 17.9 billion in 2006 and US$ 34.3 billion in 2007, followed by US$ 24.7 billion in 2008 and a mere US$ 1.3 billion in the first quarter of 2009. Preqin (2009), another provider of infrastructure market data, reported an estimated value of over US$ 100 billion capital raised for unlisted infrastructure-focused funds during the same time period. According to Preqin, at the end of the second quarter of 2009, there were 94 funds actively seeking US$ 97 billion of capital.

Although there may be some debate as to the precise investment volumes, the high level of global demand for infrastructure investments and the inability of governments to cope with the level of capital and expertise required is undeniable. Funding investments of this magnitude via tax increases would be neither feasible nor sensible. By cooperating with the private sector, however, the necessary repairs, modernisation work, operating, maintenance and new construction of infrastructure assets can be largely achieved in the medium to long term without significant tax hikes or additional borrowing. Needless to say, this is not possible without a long-term shift in the spending priorities of the government, increased user finance and more efficient infrastructure management; after all, there is no such thing as a free lunch. Here, too, greater cooperation between the public sector and private investors could make an important contribution.




1.2 DEFINITION AND CHARACTERISTICS OF INFRASTRUCTURE 

The term ‘infrastructure’ was originally used in the military context referring to military assets such as caserns and airfields. Relatively recently, infrastructure has come to mean the necessary organisational backbone of an economy. However, a huge variety of definitions has been suggested by national agencies, national and regional governments, academia, dictionaries and of course the financial community, encompassing all things to all people. This approach is hardly a useful way to define infrastructure, but instead clouds the ability of investors, governments and their citizens to understand, advocate and direct capital toward these assets. Therefore, this book seeks first to provide a brief overview of the width of definitions in order then to present the definition used throughout this book.

One of the broadest definitions of ‘infrastructure’ goes back to Jochimesen (1966), who focused on infrastructure’s role in the development of a market economy. To this end, he considered not only economic and technological elements, but also social and cultural aspects in the equation. Accordingly, he describes infrastructure as follows:the sum of all material, institutional and personal assets, facilities and conditions available to an economy based on the division of labour and its individual economic units that contribute to realising the assimilation of factor remuneration, given an expedient allocation of resources. The term material infrastructure stands for the sum of all physical assets, equipment and facilities and the term institutional infrastructure points to the norms and rules, which develop and are set in a society over time; in addition, the term personal infrastructure is used to encompass the number and qualities of people in a market economy. (Jochimesen, 1966)




With this definition, Jochimesen refers back to the works of List (1841) and Malinowski (1944/2006). Jochimesen focused on these issues because a central question in economic policy is to determine the conditions necessary for the development and growth of a market economy as well as the related constellation of the various required types of infrastructure.

In turn, the narrowest ‘definition’ (or ‘understanding’) of infrastructure is found within the financial industry. Given the focus of this book, this definition is of particular interest and therefore shall be addressed in more detail.

In response to the fact that the key factor for the individual investor is ultimately not the specific infrastructure sector or supply characteristics of the physical infrastructure assets, but rather their specific risk-return profiles that largely depend on the various characteristics of the respective investment opportunities, the financial industry took it upon itself to define infrastructure on the basis of certain economic and financial characteristics (see Section 2.1). However, the characteristics they introduce and on which their understanding is based, effectively only apply to a small subset of the universe of real infrastructure assets in existence, namely, the conservatively structured ones. These characteristics are as follows:• Key public service. Infrastructure assets meet key public requirements in everyday life, such as the provision of water, energy, mobility, communications, education, security, culture or healthcare, making them a basic prerequisite for economic growth, prosperity and quality of life.
• Low elasticity of demand. Due to their fundamental functions, demand for such infrastructure services is relatively independent of industry cycles and economic performance even when prices increase (e.g., due to inflation adjustment regulations), stable (i.e., subject to low  volatility) and predictable (e.g. due to long-term contracts), and it generally rises in line with GDP growth.
• (Quasi-)monopoly situation with high barriers to market entry. Infrastructure assets are hard to duplicate on account of the high start-up investment costs for the construction of a water, electricity or telephone network, for example. After commissioning, the cost of providing each additional service/product unit, for example, a new connection to the water supply or an extra unit of electricity supply, is comparatively low. This combination of circumstances means that the barriers to market entry are high. Accordingly, these kinds of infrastructure assets have little or no competition.
• Regulation. In situations with little or no competition, regulatory authorities perform a corrective function on the market, for example, by fixing prices or providing minimum payments guarantees. However, a regulated market per se does not necessary eliminate the market risk for the provider. The best example of this is the telecommunications market.
• Long service life. Infrastructure assets have service lives of as much as 100 years or more. There are many historical examples with significantly longer lives, such as Roman aqueducts. In addition to the physical and technical life of an asset, however, a key factor is economic life, which may even be less than five years in the case of laboratory or medical facilities. For investors, the amortisation of their investments over the economic life of the asset is important.
• Inflation protection. Infrastructure assets may provide a natural hedge against inflation, because revenue from infrastructure investments is often combined with inflation adjustment mechanisms, whether through regulated income clauses, guaranteed yields or any other form of contractual guarantees. Project income generated via user charges (e.g., toll roads, public utility plants) rather than availability payments is usually tied to GDP or the consumer price index (CPI).
• Regular, stable cash flows. Infrastructure assets that possess the characteristics listed above generally have stable, predictable and in most cases inflation-adjusted long-term revenues that can weather a storm and economic cycles and support a significant credit burden.



Although these generalised characteristics serve as an indicator of the potential attractiveness of infrastructure investments as a whole, only some assets of the available universe meet the requirements for classification as infrastructure in accordance with these characteristics, and there are just as many ‘real’ infrastructure assets that meet them only in part. In other words, infrastructure assets may have the comparatively low-risk, in some cases bond-like characteristics highlighted by the financial industry. Not every real infrastructure asset, however - whether greenfield or brownfield - has these characteristics, and in particular the associated risk/return profile.

This inconsistency - not to say misrepresentation - has led to considerable confusion among investors who - in real life - are effectively confronted with all kinds of infrastructure assets, the characteristics of which go clearly beyond this ‘definition’. In the opinion of the authors, this ‘definition’ is not only short-sighted, but could actually risk misleading investors who are less familiar with infrastructure as an asset class.

Hence, what the financial community needs is a realistic, practical, and pragmatic definition of infrastructure, which takes all the aspects mentioned above into consideration rather than somewhat denying their existence.

To this end, it serves to recognise that the modern general linguistic usage identifies the term infrastructure with material infrastructure, which consists of physical assets such as roads, ports, utilities and the like (Frey, 1978). Although Buhr (2007) generally agrees with the  practical focus on material infrastructure, he classifies it by initially concentrating on the physical and social needs of human living, in order then to deduce the required infrastructure output (e.g., water, energy, heat, light) and the associated physical assets (material infrastructure).

Following a similar line of thought, Fulmer (2009) finds that ‘inconsistencies and sector-specific biases abound, [...] common threads run through the myriads of definitions. Nearly all mention or imply the following characteristics: interrelated systems, physical components and societal needs’. A sample definition is as follows:The infrastructure supporting human activities includes complex and interrelated physical, social, economic, and technological systems such as transportation and energy production and distribution; water resources management; waste management; facilities supporting urban and rural communities; communications; sustainable resources development; and environmental protection (American Society of Civil Engineers, 2009).




Aiming to come up with a practical definition that integrates the common themes of systems, physical assets and societal needs, Fulmer (2009) concisely suggests ‘the physical components of interrelated systems providing commodities and services essential to enable, sustain, or enhance societal living conditions’.

Following this brief overview of the variety of definitions and understandings of infrastructure prevalent in the market, this book now also suggests to address ‘only’ material infrastructure and its underlying structures, organisations, business models and rules and regulations. This includes all physical assets, equipment and facilities of interrelated systems and the necessary service providers that offer all the commodities and services relating to the sectors and sub-sectors presented in Figure 1.5 to the individual economic units or the wider public in order to enable, sustain or enhance societal living conditions. The figures headed ‘Value added and investment’ and ‘Sources of revenue and value added’, which appear in each of the sub-sections of Chapter 4 which covers the different sub-sections, show the typical movable and immovable real assets in the individual sub-sectors, further defining the spectrum of the respective physical infrastructure assets with a view to presenting the actual investments and investment opportunities in this area.

Figure 1.5 Infrastructure - sectors and sub-sectors (authors’ own source)
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Figure 1.6 Country-, sector- and project-specific characteristics (authors’ own source)
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On the basis of this wider, more commonly applied definition of infrastructure, Figure 1.6  shows that infrastructure assets in that sense can be further broken down on the basis of their country-specific, sector- and sub-sector-specific and project-specific characteristics.

Country-specific characteristics generally describe the legal, political, institutional, economic, financial and entrepreneurial framework and the conditions of competition with a tangible influence on all assets, and hence any investments in such assets. These may vary significantly from country to country and therefore cannot be discussed in detail in this book. However, the various international examples incorporated into the text throughout the book are intended to provide at least an insight into them. In addition, the structural, regulatory and contractual characteristics that may be specific to the relevant sector or sub-sector and, in particular, the project- and transaction-specific characteristics are extremely important.

The sector- and sub-sector-specific characteristics, which will be discussed in detail in Chapter 4, include in particular:• institutional and organisational structure of the sector or sub-sector and the distribution of responsibilities and administrative functions;
• nature and extent of existing public financing/funding within the sector;
• situations of competition and existing regulation and management systems; 
• value chain and its individual elements/type of services, the nature and extent of their integration and the related revenue or earnings potential;
• regulation system;
• specific requirements of providers of the corresponding infrastructure services;
• special user profiles;
• specific risks.



These characteristics may also vary considerably from country to country. Certain aspects, however, apply to all sectors alike and hence can be addressed on a cross-sector basis, as can be seen from Sections 1.2.2 onwards. In Chapter 4, these and other characteristics will be presented and discussed in detail using the example of selected sectors and sub-sectors.

In addition to the country- and sector-specific characteristics, notable project- and transaction-specific characteristics include:• objectives and the demand situation;
• site characteristics, for example-  size and the geographical location of the project;
-  type of asset, that is, single asset, network or bundle of assets, etc.;
-  type of works, that is, new construction, widening/extension, rehabilitation/modernisation, maintenance and operation, etc. (including the aspect of greenfield versus brownfield) along with their individual specifications;


• composition of the stakeholders and their specific expectations;
• ownership interests in the project;
• overall risk profile;
• overall organisational model applied to the implementation of the infrastructure project determined by the privatisation, partnership, business, contractual and financing models (see Chapter 3 for a systematic analysis of the overall organisational model).



All these aspects that may influence the performance of an individual infrastructure project in a particular sector and country are largely addressed in detail in Chapter 5, in conjunction with the project finance structures that are most commonly used or required for direct investments.

The following section discusses the most important cross-sector characteristics of infrastructure assets with a view to providing an initial insight into the key determining factors behind investments in infrastructure.


1.2.1 Infrastructure sectors 

In the previous section, Figure 1.5 provides an overview of the most important infrastructure sectors and their sub-sectors. Each of these infrastructure sectors - and often also their sub-sectors - are subject to individual institutional and organisational conditions with which investors should intensively familiarise themselves in advance (see also Figure 1.6 on page 10). A knowledge of the responsibilities and the distribution of functions within the public administration, the existing financing structures and sources of revenue, the existing privatisation models and their structures and procedures, the specific legislative framework, norms, standards and other rules and regulations, which may vary significantly between the individual sectors and sub-sectors and from country to country, is essential for a successful investment. In addition, investors must examine the infrastructure elements or value components to be privatised in terms of their consistency with the investors’ overriding investment strategies,  the corresponding revenue and earnings potential and the compatibility of the interfaces with other, potentially non-privatised components within the integrated value chain. Examples include the network, passenger and goods transportation services and stations owned by railway companies. The transportation services are often privatised, whereas the network and the stations remain in the hands and under the control of the government. This requires a precise definition of the allocation of functions and responsibilities, and risks, mutual requirements and interfaces. Potential investors should also be aware of the specific competitive structures in the respective sector, including any regulatory systems that may be in place. Chapter 4 provides a comprehensive description of all these topics using selected sectors as examples.


1.2.2 Types of infrastructure companies 

Private investors generally invest in infrastructure via companies offering infrastructure related products and services, which operate as self-contained entities. As such, they are primarily interested in the profits generated by such companies and the risks to which they are exposed. In addition to the return on capital employed, strategic investors examine also the profits from additional value added to their own core operations.

Infrastructure companies can be broken down into three types: (i) project companies; (ii) operating companies; and (iii) service companies, depending on their typical business purpose.

Infrastructure project companies have a business purpose that is closely linked to a specific project in terms of location, timing and functions. A typical example would be a PPP project under which the construction, financing/investment and operation of a road project between points A and B is transferred to a company that is specially formed for this purpose for a period of, for example, 30 years under the terms of an agreement with the characteristics of a contract for work and services, with ownership returning to the public-sector principal at the end of the contractual term.

This company may have an exclusively private-sector shareholder structure or may have both public- and private-sector shareholders. Typical (first-time) investors include strategic investors such as construction groups or infrastructure operating companies (discussed below), which expect to generate a profit from their core operations in addition to the pure return on their capital. Financial investors often - though not always - invest after the ramp-up phase, replacing the strategic investors in part or in full. Ownership of the infrastructure assets commonly remains with the public-sector principal or is transferred to the company only for the term of the contract. The remuneration structure, that is, the future sources of revenue from the company (for the investors), may include one of the following:• Fixed availability fees to be paid by the principal (i.e., depending on the performance of the contractual services), under which the investors are exposed solely to performance risk.
• User fees, for example, where the project company obtains a concession granting it the right to levy fees in order to finance the contractual services - including the investments - via the users of the project; in this case, investors are exposed to demand risk as well as performance risk, although this may be cushioned to a greater or lesser extent by government guarantees depending on the respective circumstances.



Projects that are still partially or wholly owned by the public sector are generally marketed via public tender processes. At this point, investors are in competition ‘for the market’ with other investors and investor groups. During the subsequent project term, however, the project company itself is in many instances no longer in competition on the open market. Accordingly, projects are usually subject to (fee) regulation if they are user-financed. Infrastructure project  companies are becoming increasingly common around the world, with examples found in practically all infrastructure sectors.

In contrast to pure project companies, infrastructure operating companies have an essentially unlimited scope in terms of timing and location. Rather than concentrating on a specific project, they generally focus on one (e.g., utilities) or several (e.g., multi-utility companies) infrastructure sectors. These purely private or mixed-ownership companies invest in infrastructure assets and perform comprehensive infrastructure services on their own account and their own responsibility with a direct (contractual) relationship with the users, who ensure that the project is financed via user charges. They also invest in infrastructure project companies. In contrast to project companies, operating companies are established as permanent entities and generally also own at least those infrastructure assets that they are permanently responsible for operating; as such, they are exposed to both performance and demand risk. Private infrastructure operating companies often arise from enterprises that were originally in the public sector, whether as the result of an initial public offering (IPO) or the auction of some (partial privatisation) or all (full privatisation) of the shares in the existing enterprises by way of a public tender. Privatisation is often driven by the need for additional capital to renovate or expand the company’s existing infrastructure assets. The involvement of private investors also seeks to achieve more efficient structures and improved performance on the part of the company. These companies are in direct competition with other similar companies on the market. Where monopoly situations exist, they are subject to regulation with regard to their pricing policy in the respective markets at the very least. Notable examples include power suppliers such as E.ON and EDF, water suppliers such as Veolia and Suez, waste disposal companies such as Sita (Suez) and Remondis, and telecommunications companies such as Vodafone and Telefonica, as well as global providers of transport infrastructure, for example, toll roads, airports or port terminals.

Infrastructure service companies focus on one or more service categories in one or more infrastructure sectors and perform these services in exchange for contractually agreed fees. Examples include consulting, construction and facility management companies and other companies or service providers, for example, Techem, which specialises in recording data on energy and water consumption. Generally speaking, this type of company does not invest in infrastructure in its own right, does not perform any cross-lifecycle infrastructure services and hence is not exposed to any of the corresponding performance or demand risks. However, their service range is always subject to a relatively large degree of pressure from competing companies.

As can be seen above, any investment decision must take into account the specific infrastructure involvement of the type of company in question. It is also important to examine the infrastructure sector in which the company is primarily active. To this end, it is essential to become familiar with the characteristics of the individual infrastructure sectors and sub-sectors, their specific technical, economic, institutional, organisational, regulatory, legal and political conditions and the resulting requirements in order to be able to estimate in particular the specific risks arising as a result. This is especially important for infrastructure project and infrastructure operating companies due to the significantly longer term of their involvement and the fact that this is usually backed by a substantial amount of initial equity, whereas it is somewhat less crucial for infrastructure service companies, which can be replaced or move in and out of a project more easily.


1.2.3 Role of the private sector and PPPS 

A growing number of infrastructure assets are being operated by or in cooperation with private investors and operators, for example, under long-term concession agreements or other PPP  models. However, the nature and extent of the private sector’s involvement and the individual business models can vary significantly between the different infrastructure sectors and sub-sectors. Private sector participation in ‘public functions’ involving private investment may range from PPP models based on long-term contractual arrangements through to full material privatisation, under which private providers operate on a permanent and independent basis in competition with other private-sector or, in some cases, public-sector providers.

Certain sectors are naturally unsuited to the full range of privatisation models (for a detailed description and discussion of the different privatisation models - formal, functional and material privatisation - see Section 3.1). In the road sector or certain fields of social infrastructure, for example, there are practically no examples of full privatisation anywhere in the world; instead, a highly diversified range of PPP models exists. This is because publicly dedicated roads, defence and police facilities, prisons and educational establishments are usually owned by the public sector and required to remain as such by law. The opposite is true in the energy and telecommunications sectors, both of which have been fully privatised in a number of countries, and the large number of airports privatised over the past 15 to 20 years use both PPP models and full or partial material privatisation models. In some sectors, private and public structures exist alongside each other at every stage of the value chain, for example, where individual private operators use the public rail network in exchange for track charges, individual private port terminals are granted concessions by the public-sector operators of the main port facilities, or waste water is transported via the public sewer system to a private sewerage treatment plant. In the waste sector, however, these priorities are harder to distinguish. For example, although the private sector’s involvement in Spain and Germany focuses on waste disposal, particularly in the form of incineration plants, waste collection in Sweden is largely performed by private companies and disposal is primarily organised by the public administration (PSIRU, 2006).

As well as the boundaries and opportunities inherent to the system, aspects such as tradition, public-sector mentality and existing structures that are often difficult to change may serve to promote or restrict the use of the full range of existing organisational models, or even prevent the possibility of private investment in public infrastructure as a whole.

As this discussion makes apparent, there are significant sector- and country-specific variations in the models used for private-sector investment. There is very little transparency with regard to the chosen business model approach or even the underlying contractual models. On the contrary, some of the individual models and structures that have evolved have their own terminology and are essentially impossible to compare. An internationally understood and accepted, cross-sector standardisation would be highly desirable, not to mention extremely useful to investors. Chapter 3 of this book in particular seeks to make a substantial contribution to this development by systematically recording, defining and classifying the known privatisation, partnership, business, contractual and financial models (on the basis of extensive international experience), which finally can (or indeed should) be combined and structured to an overall organisational model for every individual project.


1.2.4 Value added and value chains 

The value added arising from infrastructure services can be broken down into two types: (i) value added resulting from the (movable and immovable) assets belonging to the respective service range; and (ii) value added resulting from the service range itself.

Movable assets, such as locomotives and carriages in the rail sector or ships in the water transport sector, and immovable assets, that is, fixed buildings and physical structures, represent the actual investments to be undertaken as independent value added elements. These are combined with additional value added elements such as planning, construction (erection and provision of equipment), financing, and constructive and operational maintenance (comprehensive overhaul measures and ongoing maintenance respectively). Constructive and operational maintenance are often aggregated as the operation of infrastructure assets.

The value added elements associated with the realisation and operation of the movable and immovable assets exist to a greater or lesser extent for every type of infrastructure service and differ only in terms of the type of asset involved. The providers of such services include engineering offices, construction firms and facility managers for the performance of technical functions, and financiers, that is, investors and banks, for investment and financing. These parties frequently offer cross-sector services rather than specialising in a specific type of infrastructure. For example, larger engineering offices and construction firms may perform planning and construction services for roads, airports and railways as well as hydro power plants, water mains and sewage treatment plants.

Investors can be broken down into pure financial investors, who are primarily interested in the return on the equity they invest in the infrastructure (so-called institutional investors), and strategic investors, who expect various additional forms of value added from the aforementioned services. Accordingly, financial investors largely invest across various sectors, primarily driven by risk and return opportunities, whereas strategic investors tend to limit themselves to those sectors that are strategically relevant to them. As such, the latter group is required to perform a mixed calculation in order to determine its total return expectations and results.

Value added and the associated services resulting from the infrastructure service range itself can vary significantly from sector to sector and require wide-ranging knowledge and expertise. Accordingly, providers generally specialise in certain sectors, such as transportation, water, waste or energy, or even specific sub-sectors. One exception is multi-utility companies, which seek to exploit synergies in their customer base by offering cross-sector services.

Depending on the perspective adopted, total sector- and sub-sector-specific value added can generally be broken down into individual value added elements or combined to form a value chain in a more or less aggregated or differentiated form. For example, the water sector consists of water supply, waste water disposal and - due to its environmental relevance - watercourse maintenance and expansion. In turn, the supply of (drinking) water is composed of the elements of catchment, collection/storage, preparation, distribution (to the domestic or industrial supply point) and billing. Each of these individual elements can also be broken down further. As such, the differences between the service ranges offered by each infrastructure company are just as pronounced.

For investors, this knowledge and the resulting opportunities for structuring their investments are important, because different individual or combined service ranges can allow them to leverage different value added potential, and hence different return or yield potential.

The same applies to the general corporate objectives pursued when making a given investment. Investments are principally conducted in order to do one of the following on the basis of an order or due to strategic internal capacity considerations:• meet additional (internal or external) demand/requirements (new and/or expansion investments); 
• compensate for technical and/or economic obsolescence (overhaul/replacement investments);
• leverage additional efficiency potential within a value added element (streamlining investments).



Investments may also seek (i) to leverage additional upside potential by expanding or, in some cases, (ii) concentrating the activities of the company itself. Expansion or concentration processes may relate to a specific region or customer base or to the value chain as a whole.

In the first case, known as horizontal diversification or integration, companies offering the same or similar value added are combined with a view to expanding market share, that is, realising economies of scale and increasing market power. Returning to the example of the water sector, horizontal integration is particularly relevant due to the existence of natural monopolies. With almost no exceptions, business combinations are implemented with the aim of expanding regional service areas.

In the second case, known as vertical diversification or integration, a company expands its activities to incorporate other value added elements. This may affect the depth (e.g., expansion of capacities for the realisation of components/services within a production or service process that were previously procured externally) or breadth (e.g., expansion of product or service range) of the value chain or the number of steps in the value chain (e.g., the upstream or downstream integration of individual consecutive elements in the chain).

A further option in the infrastructure sector is lateral diversification, in which companies connect elements of entirely unrelated value chains. Common examples include multi-utility companies in the private sector and public or semi-public utilities, which may offer a wide range of supply, disposal and transport services or bundle all three service areas. In particular, the network infrastructures for water, electricity, gas, transport, telecommunications, etc., and the potentially largely identical customer bases of these otherwise extremely different sectors, may offer significant synergy potential and hence provide a strong incentive to bundle services in this way.


1.2.5 Greenfield versus brownfield investments 

In the case of infrastructure projects, a distinction is usually made between greenfield and brownfield projects, otherwise known as development and operational projects or primary and secondary projects respectively. This classification reflects the specific (project) risks associated with the different development stages of an investment project. Investors tend to assume that the risk of a greenfield investment is always higher than that of a brownfield investment. As we will see, this is probably a safe assumption to make. In specific cases, however, it may be surprising to learn that selected greenfield investments can have a level of risk similar to that of brownfield investments (see also Weber, 2009).

This book defines greenfield projects as assets that are generally constructed for the first time at a specific site. They may be in the planning, development, financing or construction stage. In contrast, brownfield or secondary projects are already operational and/or have a predecessor of some description at the same location. These projects may involve the reconstruction, renovation or expansion of existing assets. In other words, the key differences lie in the maturity of the project and the available project-specific experience, which is significantly less in the case of greenfield projects. This may lead to a considerably higher degree of uncertainty and risk on the cost and revenue side.

The cost-side risks of greenfield projects primarily relate to planning, development, the receipt of approvals and environmental permits, public acceptance and construction and operation, particularly where new and unproven technologies are used; compare the construction of a new hydropower plant with the expansion of an existing plant to install additional turbines, for instance. On the revenue-side, demand and price uncertainty constitute the primary risk. This applies in particular to user-financed projects (see Section 1.2.6 ‘Sources of revenue and financing’). These factors can only be fully identified once the facility has been taken into operation. For example, toll roads in comparatively undeveloped areas are considered to be significantly more risky than comparable projects to replace existing road connections with proven high volumes of traffic. Even in the latter case, however, the acceptance/usage and price risk remains if the previous road was toll-free and there is a corresponding lack of historical data with regard to price sensitivity. In the case of greenfield projects where revenues are covered partially or entirely by public funds and/or guarantees from trustworthy institutions in one form or another, the revenue risk should ideally also be eliminated by way of the project (contractual) structure (again, see also Section 1.2.6).

By contrast, brownfield projects relate to existing, operational assets that have already gone through the greenfield/development phase. This means that all the risks arising from the development, approval process, commissioning, technology and initial demand are generally outdated. The main residual risk types are operational risk, regulatory risk and market risk, neglecting geographical, political and legal risk, etc. for the time being. However, some of the typical greenfield risks may return if extensive replacement or expansion measures become necessary, such as the demolition and reconstruction of an existing facility.

As a matter of principle, existing assets are comparatively easy to evaluate (e.g., in terms of demand, operation and maintenance) on the basis of historical data and past experience. However, other risks must be taken into account: contamination or hidden defects may be highly relevant for this type of project, for example.

A further important difference between greenfield and brownfield projects is that investors in greenfield projects do not generally turn a profit on their investments in the first years of the development and construction phase, but instead are merely required to make payments. Initial capital is only returned when the respective facility is operative (making for a ‘J curve’, which is typical of cash flows from private equity investments). Investors accept this J curve and the higher risk associated with greenfield compared to brownfield investments because the growth potential of an asset is at its highest in the start-up phase, meaning that they can participate in the value growth of projects in this phase and possibly generate higher returns as a result.

By contrast, conservative brownfield projects in a good condition will ideally offer stable, predictable current cash flows from the very start in the form of dividends or interest payments in a similar way to real estate or fixed-income products. In other words, such conservatively structured brownfield projects tend to be particularly suitable for risk-averse yield-driven investors, whereas greenfield projects are more appropriate for capital gain- or growth-style investors who are prepared to take additional risk (see also Chapter 2).

However, it would be a mistake to conclude that necessarily every brownfield investment has low risk and bond-like returns. The risk profile of brownfield assets that are in a poor condition, for example, due to their age, inadequate maintenance, weak management, heavy usage and/or financial distress due to, for example, high leverage or no long-term contracts, may be quite high and the return/cash flow profile very unpredictable and unstable. In this case, the aim is to generate value added through operational improvements, repairs and capacity expansions, new forms of use, or financial and/or contractual renegotiations and restructuring, for example.


1.2.6 Sources of revenue and financing 

Financing in the individual sectors in terms of the responsibility of the relevant public bodies was briefly touched upon in Section 1.2.1. It was mentioned that their financing and operational functions are housed with different public-sector offices. The potential risks arising from this situation for private investors were also mentioned in this context. This section intends to address the origin and usage of funds in general, that is, the sources of revenue and how these are ultimately used for the public or private financing of infrastructure (investment costs, current expenses, interest on capital, repayment of debt and equity). Figure 4.1 in Section 4.1.1.5 (on page 85) illustrates exemplarily potential sources of revenue in the transport sector.

Revenue of some sort is required in order to finance infrastructure investments and the subsequent operation of the respective assets, whether publicly or privately. In a purely state-based system, this revenue is generated from taxes and duties that may be sector-specific (e.g., motor vehicle tax in the road transport sector) or general (e.g., income tax) as well as user charges, which are naturally sector-specific in their nature (e.g., tolls, water charges, waste collection charges, etc.). As a matter of principle, government revenue/expenditure systems are based on the principle of general budget appropriation, meaning that all sources of revenue are initially aggregated - in the form of the public budget - before being allocated to the individual area-specific budgets on the basis of corresponding negotiations. This applies equally to general and sector-specific taxes and duties and user charges. Irrespective of the principle of general budget appropriation, some countries earmark certain proceeds for a specific purpose, for example, revenue that can be directly allocated to a specific sector - whether in the form of taxes, duties or user charges - is also dispensed in the same sector, that is, on a sector-specific basis. Such revenue does not reach the general public budget, but instead remains in the budget of the respective sector. One typical example is road funds, which are generated from fuel duty, motor vehicle tax and, where applicable, toll revenue, that is, without being fed into the wider public budget at any point.

The clearest case of earmarking is when a government grants a private infrastructure investment operator the long-term right to apply the user charges from a project directly to cover any project costs (investment costs, current expenses, interest on capital, repayment of debt and equity), including to generate a profit. In this case, it could be said that the earmarking is not only sector-specific, but also project-specific. This sums up the government’s perspective.

For private infrastructure investors, there are two basic sources of revenue: user charges or, where these do not exist on a project-specific basis or are unavailable to the investor, budget funds paid by a public-sector principal as a regular fee. Internationally, a number of sub-sectors are largely user-financed, particularly water and power supply, but also public transportation by rail, sea or air. The disposal sector is less clear-cut, because some countries still do not charge for waste or waste water disposal.

Opinions also differ when it comes to the road transport infrastructure. User charges are traditionally levied in a number of countries, at least for high-priority roads. A distinction is made between mileage-based tolls and time-dependent charges in the form of vignettes (toll stickers). User financing for social infrastructure facilities is a further sticking point. Although users in some countries pay charges to a greater or lesser extent, such as school and university tuition fees in the education sector or direct fees charged by doctors, hospitals or other institutions in the healthcare sector, such facilities are mostly financed only by cost allocation systems (in German: Umlagensysteme) that frequently pose problems in terms of collection when it comes to the private (re-)financing of individual facilities. Even in the case of (mass) sport and cultural institutions, the revenue generated is almost always insufficient  to cover the costs incurred. In certain sectors, such as the administrative, security/defence and penal systems, such kinds of revenue streams are unthinkable in the first place.

There is no need to rule out the possibility of private investment just because a user-financed approach is impossible or inadequate. However, such assets must ultimately be financed by the public purse, for example, in the form of PPP measures. These regular, service- and/or performance-based payments by the public-sector project executing agency/principal to the private operating investor under PPP projects are also referred to as availability payments (see Section 3.4).

User finance naturally entails the greatest risk for private investors, particularly if the revenue risk is passed on to the investor in full. These risks result from the uncertainty that is inherent to the long-term revenue forecasts. As such, it is important to make an accurate estimate of future volumes and demand (e.g., traffic or refuse volumes, power or water demand, etc.) as well as future prices and charges. In infrastructure markets, the long-term development of both of these parameters is influenced by a number of factors over which private infrastructure investors naturally have little or no control. For example, volume development is generally determined by macroeconomic and economic policy factors or changes in legislation rather than by user behaviour falling within the investor’s sphere of influence, and prices are often driven by the applicable regulations and not by the operator’s pricing strategy.

These revenue risks do not apply if the operating investor is remunerated in the form of regular payments from the public budget. In this case, the relevant factors are the operator’s performance with respect to the contractually agreed standards and, in particular, the creditworthiness of the public-sector principal in terms of its ability and willingness to meet its payment obligations. Payments by the public-sector principal are generally governed by a complicated set of funding instruments that varies significantly from country to country. However, it is sometimes difficult or impossible to reconcile the specific subsidy conditions associated with the respective ‘pots’ with private investment. This naturally also entails risks for the operating investor that must be identified and actively managed to the greatest possible extent. In some cases, it may even be necessary to amend legislation or administrative regulations in order to enable the required compatibility.


1.2.7 Competition and regulation 

Whenever there is a fear of market distortion or even market failure in an economic sense, for example, natural monopolies or other forms of restriction on competition in the case of common assets, the government can and must intervene in the form of regulation. Market regulation therefore describes the body of all rules and regulations used by the government to this end. This is achieved through the issue of statutory provisions and ordinances that serve to limit the effect of market forces while ensuring legal security and reducing information and transaction costs. In other words, it is important to achieve a suitable degree of regulation and employ the right systems and methods. These responsibilities are generally assigned to regulatory authorities.

A regulatory authority is a government body involved in determining competition policy in a similar way to an anti-trust authority, but with more extensive duties. Anti-trust authorities are usually responsible for the ex post control of markets, whereas regulatory authorities are primarily created for economic sectors in which this is insufficient to maintain the required degree of competition. They are characterised by far-reaching instruments of ex ante control, such as price and product approval, operate on an industry-specific basis and are generally  found in markets with a tendency for monopoly situations, such as line- or network-based sectors in which the creation of parallel networks is either undesirable or economically unfeasible. This typically includes the telecommunications, post, rail, broadcasting, gas and power markets. Regulation is also essentially indispensable in the water and aviation markets and the toll road sector.

Within the European Community, the national regulatory authorities are obliged to implement the relevant EU directives.

At a global level, a distinction is made between various regulation systems based on their impact:• Volume regulation, where the number of competitors in the market or the production volume is affected in the form of the licences and concessions that are required for market entry, for example. Service obligations and prohibitions on activity are also used in order to increase the attractiveness of a market by determining its scope.
• Price regulation, which seeks to achieve a specific price level. Fixed prices and price floors and caps are used to set absolute limits. Potential measures also include cost tariffs that specify the relevant price calculation procedures and the imposition of individual prices that cannot be changed without the approval of the responsible regulatory authority.
• Rate of return regulation, which sets a limit on the return on capital employed.



Additional regulatory procedures, some of which are sector-specific in nature, are described in detail in the following chapters.

This first chapter clearly has shown the high level of demand for infrastructure investments and illustrates the most important general, non-sector-specific characteristics of infrastructure assets, including some of the financing issues that are relevant for investors. As such, it forms the basis for the information on investment considerations among institutional investors, and in particular financial investors (in contrast to strategic investors), contained in the following chapters.

In the following chapter, the first objective is to explain and position infrastructure as an asset class. To this end, a number of research reports are analysed and discussed, focusing on risk and return as well as portfolio diversification issues. Then, a wide range of different investment opportunities - particularly in unlisted infrastructure funds - and concrete tools for their evaluation will be discussed.




2

Infrastructure Investments

Most of the infrastructure products that have come to the market over the past few years advertise the advantageous characteristics of infrastructure assets for investors’ portfolios, such as their comparatively inelastic demand profile. This means that they are largely unaffected by fluctuations in the economy as a whole, of appropriate moderate volatility, and have stable and foreseeable current income streams with built-in inflation hedge, and little correlation to other asset classes, providing for diversification of the entire portfolio. However, given the target returns most products have marketed, it is questionable how such supposedly conservative assets can possibly meet these targets. Is there a free lunch after all? While the answer to this question was obvious to the insider from the start, at last recent experience suggests a clear ‘no’ to everybody.

This idealised view on infrastructure assets is essentially driven by the financial industry, especially by product and index providers, who took it upon themselves to ‘re-define’ infrastructure, conveniently, as an asset class on the basis of certain favourable economic and financial characteristics that suit their needs and purposes (see Section 1.2). This ‘definition’, however, captures effectively only a subset within the universe of infrastructure assets on the market - namely, the relatively low risk assets, which do indeed exist. It excludes a substantial part, if not the majority, of infrastructure assets to which only some of these favourable characteristics may apply with the respective implications for their risk-return profiles.

This (mis)representation of infrastructure assets has led to considerable confusion among investors, because it created expectations that often could not and/or will not be met given the kind of investments made; investments that have the potential to meet the high return targets set initially. As a case in point, during the sub-prime crisis, the first ‘casualties’ of infrastructure assets could be observed already. Assets that were (sold and) bought as conservative, low-risk assets unfortunately ‘happened to fall’ into the ‘not-so-low-risk’ category, which did not possess (or only partially possessed) the above characteristics. As a consequence, the stability of their cash flows was lower, their volatility as well as their correlation with the equity markets was higher than predicted, and they followed the downward rally together with the rest of the market to a greater or lesser extent.

In other words, in order to be able to meet high-target returns, which are indeed achievable in the infrastructure space, fund managers will - not surprisingly - usually need to reach out to the high(er) risk infrastructure assets. While from the outside, conservative and risky assets might look alike, a closer look ‘inside the asset’ eventually reveals that in order for these assets to provide the potential for higher returns, they generally are exposed to more risk. Accordingly, costs and revenues are less predictable, that is, less stable, than initially propagated. In short: their risk-return profile is higher. Hence, it is not ‘what you see is what you get’ but ‘what you don’t see is what you get’ (see also Weber, 2009).

Notwithstanding, many investors, especially pension funds, insurance groups and recently also sovereign funds, see the enormous potential of the growing infrastructure market, as illustrated in Chapter 1. Hence, they look for investment opportunities in this space. Most of  them search for the stable, long-term inflation adjusted returns above government bonds to match their long-term liabilities. However, they neither overview the market with its different investment opportunities - be it direct or indirect - nor do they have the capability in house to ‘look inside’ these assets, to investigate the significant differences between them and to examine the different risk-return profiles of the fund/investment opportunities offered to them respectively. Not surprisingly, they find it even more difficult to judge the suitability and appropriateness of the terms and conditions asked by various infrastructure fund managers who offer their services.

The aim of this chapter is therefore twofold: (i) to examine whether, and if so why, infrastructure can be considered an asset class of its own right; and (ii) to illustrate the different ways of investing in infrastructure. The chapter starts with a brief overview of some of the big and yet partly experienced infrastructure investors on the market. It then focuses attention on the risk-return differences between assets within the infrastructure asset class as well as related asset classes. By doing so, it differentiates between listed and unlisted infrastructure. It continues discussing the impact the sector has on the risk-return profile of an asset and the extent to which infrastructure serves to diversify an investor’s portfolio as a whole. The second part of the chapter explains how to invest in infrastructure - listed versus unlisted and direct versus indirect/fund - ultimately focusing on unlisted, indirect/fund investment opportunities. In this context, the most important peculiarities concerning the evaluation of infrastructure fund investments are explained including the suitability and appropriateness of their terms and conditions. A detailed discussion of the evaluation of direct investments takes place thereafter in the following chapters.




2.1 INFRASTRUCTURE AS AN ASSET CLASS 

In the previous chapter, it was noted that infrastructure assets offer a wide variety of risk-return and cash flow profiles, theoretically ranging from highly conservative bond/fixed income-style asset profiles through to investment opportunities that are comparable to (private) equity. When these days institutional investors talk about infrastructure investments, they usually - though not always - refer to the comparatively low-risk investments that have the potential to serve as an alternative and/or addition to bond/fixed income or real estate investments.


2.1.1 Investors in infrastructure 

There has been a tangible rise in interest in infrastructure investments among pension funds, insurance companies and sovereign funds, as well as foundations and endowments. This is because in addition to the potentially stable income stream and conservative risk-return profile, infrastructure investments may also offer a wide range of social and political benefits in their respective region under certain circumstances, which is of interest to pension funds and insurance companies in particular.

Some Australian and Canadian pension funds have already gained extensive experience in this asset class and now invest 2-20% of their assets in infrastructure. The average of the Australian Superannuation funds allocates around 5% there (Torrance, 2008). So far, they have been doing so primarily via listed funds (the ‘Australian Model’) and successively also via closed-end funds, or directly. Two of the largest direct investors are Canadian: OMERS, Ontario Municipal Employees Retirement System (Borealis, 2009) via its specially created  company Borealis and OTPP, Ontario Teachers’ Pension Plan (Ontario Teachers, 2009), both of which have invested in infrastructure since 1997 - initially via investment funds, then in the form of co-investments. Nowadays, they employ large teams of 20-50 experts (engineers, economists, bankers, lawyers) to operate their direct investment activities at home and abroad. OMERS/Borealis currently has total assets of C$ 44 billion (down C$ 8 billion on 2007) and a target allocation in infrastructure of 20% (see Table 2.1). OTTP is maintaining its target allocation of 12-15% (according to Chambers, 2007) based on total assets of C$ 87 billion (down C$ 21.1 billion on 2007). At the end of 2008, the actual share of assets allocated to infrastructure investments was 16.1% (C$ 7.1 billion) at OMERS/Borealis and 11.4% (C$ 10 billion) at OTTP.

Another major Canadian investor that has entered the market in recent years is the Canadian state’s pension reserve plan, the Canadian Pension Plan (CPP, 2009), with assets under management of C$ 109 billion (C$ 115 billion in 2007). CPP’s infrastructure allocation at the end of 2008 amounted to 3.4% (C$ 3.7 billion) with no explicit target allocation. As CPP has built up its team for direct investments globally over recent years, they can be expected to remain one of the key players in the future.

In Europe, the weightings of unlisted infrastructure in the overall asset allocation seem to be much lower. According to a client survey of Mercer (2008), on average, UK pension plans only allocate 0.8% on a weighted basis. In Continental Europe, only 1.1% of pension plans even mention being invested in infrastructure, with an average allocation of 2% to the asset class by those funds invested. Dutch pension funds, especially ABP (ABP, 2009), belong to the most active infrastructure investors in Europe, closely followed by the pension fund PGGM (PGGM, 2009) and the pension fund consultant MN Services, both of which are also based in the Netherlands. With assets under management of €173 billion (down €44 billion on 2007), ABP currently allocates 1.8% of its total assets to infrastructure with a target allocation of 3%. Following the Canadian and Australian examples, ABP and PGGM invested only in funds until recently; however, they have now both established a team allowing them to make direct investments in individual infrastructure projects.

Some other European participants, particularly Scandinavian pension investors such as the Swedish buffer fund AP Fonden 3 (AP3, 2009), the Danish ATP and PKA, and the Finnish VER are involved in infrastructure fund investments. In the UK, several big pension funds have announced their infrastructure ambitions recently, including the second largest UK pension fund with around GBP 22 billion under management, the University Superannuation Scheme (‘USS’), as well as British Telecom (‘BT’) and RailPen, to mention just a few. Some large Swiss pension funds are also invested, such as those from SBB, Swiss Post and Novartis, as well as some large Swiss insurance groups, most notably Swiss Life and Swiss Re with more investors being in active investigation mode. The Irish National Pension Reserve Fund (NPRF) and the French FFR also announced their desire to include infrastructure in their strategic asset allocation. Meanwhile, most German insurers - with few exceptions - are still in the process of organising themselves.

CalPERS (Inderst, 2009), among the biggest US pension funds, implemented only in 2008 a new policy with a target allocation to infrastructure of 3%, which translated into US$ 7.2 billion at the time. Their target return is 5% above inflation over 5 years. Additional US pension funds with existing allocations or intentions to invest include Alaska Permanent Fund Corporation, CalSTERS, Municipal Employee’s Retirement System of Michigan, Oregon PERD, Washington State Pension Plan and the World Bank.

Table 2.1 Infrastructure investments, allocations and returns of selected pension funds
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Some sovereign wealth funds in the Middle East and Asia are expected to invest large volumes and establish corresponding teams; for example, ADIA (Abu Dhabi Investment Authority) and ADIC (Abu Dhabi Investment Corporation) each have a professional presence with their own investment funds and direct investment teams since 2007/2008. However, the capital under management of most investors and the necessary size to put together and finance a high class direct investment team in house means that there will be few influential players with such teams in Europe, the USA and the Middle East.


2.1.2 Risk-return profile of infrastructure investments 

What return can institutional investors expect from infrastructure investments? Such a staggering ‘choice’ of figures is ‘offered’ in the industry that they become meaningless. Hence, history can offer little guidance. Given even a choice of definitions of infrastructure is ‘offered’, what can one expect for the returns?

The extremely broad range of infrastructure investments demonstrated above means that the risk-return profile of these investments is correspondingly varied. As such, it is difficult to draw general conclusions about the investment profile of infrastructure investments without making a precise differentiation between the various possible investment types. Notwithstanding, in order to provide useful information on the key data of infrastructure in the context of a wider investment portfolio, however, it is necessary to analyse and understand the risk-return profile of infrastructure investments and their volatility, their correlation with other assets classes, etc.

The problem is that there are no reliable benchmarks for infrastructure investments due to the lack of empirical data, for example historical returns, volatilities, correlations, default rates, etc., which are required for the typical statistical models and tests used in asset/liability studies. This makes it difficult for investors to analyse and integrate infrastructure as an asset class in their asset liability management (ALM) studies and their portfolios respectively in a meaningful way.


2.1.2.1 Listed infrastructure 

As an approximation to the reality of infrastructure risks and returns, all major infrastructure product providers and a few independent consultants, along with academic research institutions, have made a laudable effort to assess infrastructure as an asset class in its entirety with the aim of allowing them to provide potential points of reference for ALM studies. To this end, they have published research about historical risk and performance characteristics of infrastructure, usually referring to the data from the small number of listed infrastructure indices. (It should be kept in mind that these indices are in most instances constructed by banks, which also act as product providers, for example Colonial First State, Macquarie, RREEF, UBS to mention just a few.)

Analyses using listed infrastructure data as an approximation for unlisted infrastructure, however, cause problems. First, listed assets in general have different correlation and volatility characteristics than unlisted assets. This is true not only for infrastructure but also, for example, for private equity (PE). Second, listed infrastructure generally comprises none or only very few pure infrastructure project companies, but instead a wide range of ‘normal’ infrastructure operating or service companies that operate in the infrastructure sector in various forms (see Section 1.2.2). The majority of these stocks, therefore, have no or only a few of the characteristics of conservatively structured infrastructure assets described above (and postulated by the  financial industry). Accordingly, data taken from the typical listed indices can be considered only to a limited extent to be an appropriate basis of calculation for the evaluation of (un)listed infrastructure.

Table 2.2 Performance and volatility of infrastructure in comparison with other asset classes

Sources: Based on publications from Babcock and Brown (2007), Bloomberg (2009), Cambridge Associates (2009), Credit Suisse (2009), FTSE 100 (2009), JP Morgan Asset Management (2007; 2008), Macquarie (2007, 2009), Morgan Stanley (2007a; 2007b), MSCI Barra (2009), NEPC (2009), Newell and Peng (2008a; 2008b), Pension Consulting Alliance (2007), RREEF (2006a; 2006b; 2007; 2008), UBS (2006; 2008)
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Given the number of approximations of actual data it is unsurprising that the results of these research studies, of which some are listed for exemplary purposes, vary considerably (see Table 2.2, which should be read as follows: where a box contains two numbers, these are the lowest and highest values found by the authors in all studies reviewed). Given the partially huge differences, their information value is inevitably extremely limited. Due to the lack of alternatives, however, data from these sources are almost always used in analyses and research papers, meaning that they must also be cited here even if they do not necessarily reflect the actual situation.

Naturally, when comparing research from different studies, it is impossible to keep the time period under observation constant. However, it is well known that the period chosen has an important impact on the results. This is why most studies included in this overview are as similar and as up to date as possible, dated around 2006-2008. Having said that, it can be assumed that inclusion of the most recent developments on the capital markets will change the results presented in these studies considerably. More specifically, it is expected to reduce average returns and increase average volatility during the observation periods.

Due to the cut-off date for changes in the manuscript, only one study could be included last minute, which compares the different asset classes over a 15 year time period covering April 1994 until April 2009. Its results support the general assumption, showing an average annual return for listed infrastructure of 4.2%, the lowest value presented in any research report in recent years so far. The measured volatility was “only” 13% and hence, less than the highest volatility presented in another earlier study.

Notwithstanding these shortcomings, an independently produced, quite comprehensive academic analysis of infrastructure performance in Australia, Europe and USA has been undertaken recently by Newell and Peng (2008a; 2008b). They base their work primarily on the listed UBS Global Infrastructure and Utilities Index. Their index calculation shows that global listed infrastructure returned 12.6% - compared to 9.2% for global equities, 5.2% for bonds and 16.5% for real estate - over the period of 10 years ending in 2006. A risk-adjusted performance analysis of listed infrastructure over the 7 years from 2000 to 2006 provides a different picture. Globally, the return is 18.2% with a volatility of 14.1%, resulting in a Sharp ratio of 1.07 (the Sharpe ratio gives the risk premium earned above risk-free rate per unit of risk  taken and is used for the calculation for risk-adjusted returns/performance). This compares favourable with listed equity that returned only 5.8%, with a volatility of 16.2% and a Sharpe ratio of 0.17. Real estate scores highest with a 30.0% return, a volatility of 18.1% and a Sharpe ratio of 1.32. When calculated for Europe only, the listed infrastructure performs better with a 20.3% return and a 13.7% volatility, resulting in a Sharp ratio of 1.26. Calculations for the USA show that infrastructure underperformed (on a risk-adjusted basis) other asset classes in the USA but also infrastructure in other regions.2 Newell and Peng (2008a) conclude that these results might be due to the fact that Europe, Canada and Australia have a long tradition of privatisation of infrastructure assets, whereas the USA has only recently become actively involved. We believe that other factors may be driving their results, as will be outlined at the end of this section.

In the interest of comparing the performance of different assets, it does not help that so far no established performance benchmark exists for infrastructure investments. Given the bandwidth of infrastructure this is not surprising. Although, in theory, there are a number of possibilities for how to structure a benchmark (Inderst, 2009), in practice absolute return figures and inflation plus margin seem to be the most promising ones. The choice of an appropriate benchmark heavily depends on several factors, relating both to the asset/liability profile of the investor and of course his/her infrastructure investment strategy (e.g., yield or capital gain driven).


2.1.2.2 Unlisted infrastructure 

Having criticised the data on listed infrastructure, it is even more difficult to find performance statistics for unlisted infrastructure investments, let alone data on the actual risks, revenue drivers, cash flows and terms of infrastructure investments in general. There are various reasons for this situation. First, and most importantly, it is due to the lack of transparency that is typical of unlisted investments. Data is usually proprietary and not made public. Partly as a result of this, independent service and information providers, like the ones that have existed for a number of years in the fields of private equity, and to a lesser extent, project finance lending, do not yet measure infrastructure assets separately or at least do not provide data. Second, very few collection points for this kind of data have been established to date, which is due to both the usual quarterly reporting of unlisted infrastructure vehicles plus the overall short history of unlisted infrastructure fund vehicles - Australian and English funds being the exception. This might also explain - at least to some extent - the shortage of data on a direct asset level (unlisted), which would help significantly (a recent report by CEPRES (2009) addresses this issue; some of its main results are discussed below). In part, it is also because infrastructure is broken down into such a large number of sub-sectors the extremely diverse profiles of which mean that their performance, etc., is difficult if not impossible to compare. The difficulty of comparability increases even further when one aggregates the assets on a fund level. Last but not least, infrastructure faces the issues - like any other asset class - of reliability of performance data used in marketing, usage of different assumptions, data sets and benchmarks, as well as the lack of agreed performance reporting standards.

Notwithstanding these data shortages, Peng and Newell (2007) comparatively analyse listed and unlisted infrastructure investments in Australia, where the data situation seems to be   best. Over a period of ten years (1995-2006), they compare the risk-adjusted performance of 16 listed infrastructure companies (with assets of A$ 55 billion), 16 listed infrastructure funds (with assets of A$ 27 billion) and 19 unlisted funds (with 144 infrastructure assets of A$ 4.5 billion). They find that for listed infrastructure, the average return is 22.4% and the volatility is 16.0%, which compares to 14.1% return and 5.8% volatility for unlisted infrastructure (see Table 2.3). The risk-adjusted performance figures for unlisted infrastructure provide a Sharp ratio of 1.47. Only direct real estate scores higher (due to its extremely low volatility). Among the main limitations of this study, partially pointed out by the authors themselves, are the valuation basis, the definition of risk, the indices used and the period analysed (prior to the financial crisis starting in 2007). The fact that volatility figures for listed and unlisted assets cannot really be compared due to different reporting and valuation standards has already been mentioned.

Table 2.3 Infrastructure risk-adjusted performance analysis: Q3/1995-Q2/2006
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To the best knowledge of the authors, no research of comparable quality exists yet for Europe or the USA. The limited data available is primarily provided by the industry; that is, the product providers themselves, and in most cases is based again on Australian data. Although their studies shall not be discussed separately here, annual performance results for Australian unlisted infrastructure are reported to range between 13.3% (time period 1995-2005) and 19.2% (1995-2002). The volatilities range between 9.1% and 6.5% respectively.

Nevertheless, CEPRES (2009) makes a laudable effort based on a global proprietary data set. Their report analyses: (i) 70 unlisted infrastructure funds; and (ii) direct infrastructure as well as infrastructure-related companies. The companies are taken both from dedicated infrastructure funds and to a large extent from private equity and energy funds. The results provided on the unlisted infrastructure funds lack information on vintage years, Internal Rate of Returns (IRRs), multiples, risk measures and the like, therefore they are of little use for proper analyses such as ALM studies and so not discussed further.

For the direct assets, CEPRES works with two global samples, ranging from 1986 and 1988, respectively, up to early 2007. Both samples are reportedly drawn from funds with essentially private equity type terms and structures. While sample I contains limited and somewhat  unrepresentative data on Europe,3 sample II which contains 874 infrastructure and infrastructure related investments out of infrastructure, energy and private equity funds has the following geographical distribution by number of investments (not capital): 48.7% in the USA, 37.5% in Europe (out of which 45.7% is in the UK, 14% Scandinavia, 10.7% France and 9.1% Germany) and 11.3% in Asia. By sector the portfolio contains 37% energy and natural resources investments, the remaining five sectors ranging between 8% (waste/recycling), 11.9% transportation, 12.7% environment, 13.6% logistics and 17% (construction). No information about the share of greenfield versus brownfield investments is provided. By vintage, in any given year, not less than 3% and not more than 8% of the investments (by number) were undertaken (the exception being 2007 with 1%). This portfolio contains 54.7% realised and 24.8% partially realised investments.

Table 2.4 Internal Rate of Return (Gross IRR) and multiples of realised investments across regions sample II (n = 478)

Source: CEPRES (2009)
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For sample II, CEPRES (2009) shows an average gross IRR on realised investments (n = 478) of 34.2%, and a median IRR of 18.4%, with a standard deviation of 189.7, indicating a large spread of returns (see Table 2.4). Split geographically, the data reveals that from a risk-return perspective, realised investments in Europe (n = 229, average IRR 50.8%, median IRR 21.5%, Std 246.6) delivered a substantially higher return but also higher risk profile than the USA (n = 210, average IRR 16.45, median IRR 14.7%, Std 115.2). Asia (n = 14, average IRR 66.9%, median IRR 29%, Std 147) cannot be interpreted due to the small sample size. These high IRRs in general and in particular in Europe are partly explained by the short holding periods. The companies in the sample had a median holding period of 45 months, with Europe being on the shorter side with 41.5 months compared to the USA with 49 months. The variation of all investments was huge, ranging from 2 months up to 194 months, resulting in a standard deviation of 33.45. CEPRES (2009), in a similar way to Newell and Peng (2008a), conclude that these results are due to the US infrastructure market being highly regulated and still at a very early stage of development compared to Europe. As indicated above, we believe that other factors may be at work, as will be explained at the end of this section.

Table 2.5 Internal Rate of Return (Gross IRR) and multiples of realised investments across industries sample II (n = 478)

Source: CEPRES (2009)
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At first sight, across industries, major differences can be observed ranging from −13% average IRR, −18.5% mean IRR and a standard deviation of 79.3 for environment, up to 52.2%, 17.5% and 284 respectively for natural resources and energy (see Table 2.5). A closer look seems to suggest, however, that with the exception of ‘environmental’ assets (−18.5%), the median IRRs are reasonably similar among the remaining sub-sectors ranging between 17.5% (natural resources and energy) and 28% (logistics). Also, the standard deviations of all sectors - here with the exception of natural resources and energy, which had extreme outliers - are relatively similar. However, these results do not yet allow the conclusion that differences are attributable to the sector per se. They might be driven by, for example, contractual, regulatory or structural aspects, which are unrelated to the sector (see below for a discussion of the impact of the industry sector on risks and returns).

Although a solid interpretation of the CEPRES results is not possible without further knowledge of the sample, tentative preliminary conclusions are drawn, according to which the results seem to confirm several vital points raised earlier. Most importantly:• The definition of infrastructure investments used in most product and research reports - interestingly including CEPRES - does by no means represent the asset class. It applies only to a relatively small subset of the investment universe.
• Infrastructure investments do not necessarily have bond-like risk-return and cash flow profiles but can equally well have private equity-like profiles - in fact, CEPRES (2009) finds that the assets in its sample ‘have more in common with private equity than usually perceived’ - it even has a higher risk-return profile than private equity (see Table 2.6). This confirms that there is a large bandwidth of different kinds of infrastructure investments along various characteristics and industries.
• Even if some of the investments in the CEPRES (2009) sample had stable, predictable underlying cash flow streams and long concession periods theoretically able to match the anticipated risk-return, cash flow and diversification requirements of their investors, more often than not investors did not benefit from them as can be concluded from the cash flow patterns and the short holding periods, which turn out to be even shorter than American and European direct private equity.
• In contrast to the interpretation of CEPRES (2009) as well as Newell and Peng (2008a) - who both attribute the lower returns in the USA to the ‘very early stage of development’ of the US infrastructure market - we offer a different explanation. Given that half of sample II stems from investments in the USA, the sample used does not seem to reflect an ‘immature  American infrastructure market’. On the contrary, private investments in energy and natural resource infrastructure have a long history only in the USA. Essentially all energy fund managers of the 1980s and 1990s are based in the USA predominantly investing in the USA. Given that the data for sample II was to a large extent taken out of private equity and energy funds and given that it dates back to the late 1980s and 1990s when essentially no energy or infrastructure funds existed in Europe, our interpretation seems to be valid. However, a verification of this interpretation could not be obtained from CEPRES before this book went into print.Table 2.6 Risk-return comparison of direct infrastructure with direct private investments (realised transactions only)

Source: CEPRES (2009)
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Assuming that the data situation presents itself as anticipated, the longer holding periods and lower returns in the USA seem to be driven by the more not less mature US energy and natural resources market, which has already gone through several downturns over the past 20 years, during which assets were sometimes required to be held for long periods while exit routes were closed, driving down IRRs. Also, about 30% of the realised assets (overall) were write-downs or write-offs of which the USA supposedly has the highest share, reducing the US IRRs further (again, although this assumption can easily be checked by going through the original data, it could not be confirmed by CEPRES before press time). In comparison, Europe has not yet gone through such a cycle in its unlisted infrastructure or energy investment history. The large majority of European infrastructure investments have been undertaken in a bullish capital market starting around 2003, in which valuations only went up, endless leverage was available and ‘quick-flips’, that is, exits after very short holding periods, were easily done and common - also in PE. Summarising, the relevant recorded European history is too short to allow for a fair comparison between these two regions. Already a dataset which included 2008 and 2009 data would display a very different picture.

The CEPRES results, although interesting, are no cause for concern and should not let one jump to conclusions about the true universe of infrastructure assets, because these results are largely driven by the sample, which is heavily skewed towards private equity type investments. More specifically, the sample: (i) primarily consists of private equity type fund structures, which incentivised managers to select and treat infrastructure assets accordingly to the greatest extent possible; (ii) includes (too?) many ‘infrastructure like’ investments from energy and PE funds (as a case in point, the industry classifications chosen make one wonder whether the assets are representative for the infrastructure asset class; for example, environment seems to be a vague and unusual concept, logistics often falls not only into infrastructure-like but also into private equity-like investments; in contrast, it is unclear to what extent utilities and network companies are subsumed under energy, water and waste, and whether social housing is subsumed under construction); and (iii) seems to lack some of the truly conservative PPP infrastructure funds and accordingly their assets (again, this assumption needs to be checked by CEPRES). All of this might be due to CEPRES’ focus on private equity research so far.

Overall, the CEPRES (2009) results are good news for the infrastructure industry, because they explain in a rather simple manner why many of the infrastructure investments of the previous years find themselves in the state they are, why they correlate highly with traditional equity capital markets and why they provide unstable cash flows. The infrastructure investments undertaken were to a large extent private equity type investments, which happened to be in the infrastructure sector; that is, located at the high(er)-risk end of the infrastructure asset spectrum. The good news is: the bandwidth of infrastructure assets is broad, also offering bond-like investment opportunities - the price for the lower risk is: less return upside as one would expect.

Table 2.7 Oversimplified illustration of sub-sector risk/return profiles - not taking into account the specific asset and its concrete transaction structure

Source: Peng and Newell (2007)
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2.1.2.3 Risk/return profiles and industry sectors 

Most infrastructure studies illustrate the risk/return profile of infrastructure investments broken down by industry/sector (see Table 2.7). This kind of categorisation, however, is clearly inadequate. Therefore, this section critically discusses some of the analytical approaches that are widely used at present. Chapter 3, will present a more comprehensive approach for assessing the risk/return profile of an infrastructure asset that the authors believe allows a truly in-depth analysis and categorisation of any infrastructure transaction, thereby better reflecting the wide variable risk/return profile of this asset class.

The various infrastructure sub-sectors, their degree of regulation and, in particular, their seemingly endless range of sector and transaction-specific contractual structures mean that there is no such thing as a uniform risk/return profile within any given infrastructure sector. This is the case even without considering the various stages of investment (e.g., greenfield versus brownfield), geographies and the like. Their inclusion increases the complexity even further. Notwithstanding, repeatedly, studies aim to classify the risk/return profile of infrastructure according to its various (sub-)sectors - Peng and Newell (2007) included (see Table 2.10 on page 38).

This and similar kinds of tables of common risk/return profiles serve to oversimplify the complexity of infrastructure investments to a fatal extent. They suggest that the identity of the sector or the fact that a market is regulated provides sufficient evidence of the risk/return profile of an investment. This is a severe mistake, which is commonly made by (inexperienced) investors and unfortunately also their advisors. Strictly speaking: the sector alone does not allow any conclusions to be drawn about the risk/return profile of an asset. An analysis of the individual case is always necessary. Also, a regulated market cannot be automatically equated with low risk. This is particularly apparent in the regulated telecommunications market, which embodies an extremely high level of market risk. Hence, it is the combination of the aforementioned influencing factors and characteristics - and the contractual structure in particular - that ultimately determines the risk/return profile of an investment. Therefore, it is possible for investments that appear identical on the surface, for example, road or power plant projects, to have entirely different risk/return profiles depending on the underlying structure of the individual transactions. This is illustrated in Figure 2.1.

Figure 2.1 Different risk and return profiles for the same kind of asset

Source: Based on ING Bank (2008)
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Figure 2.1 shows that the same physical asset can deliver an IRR ranging from around 6% to well above 15%, depending on the stage and the contractual structure in which it is embedded and the risks that the private partners take on. The most conservative case (illustrated in Figure 2.1) shows a PPP structure for an operational asset, in which a recognised public body pays the private parties operating the road on an availability basis. As a consequence, the private sector takes no or minimal demand risk. The asset generates a long, stable, predictable cash flow for the duration of the contract period, which is reduced only if the operator is not able to maintain and operate the road as agreed in the contracts - a rather manageable risk.

An asset classified as ‘mature general infrastructure’ in Figure 2.1, however, exhibits a riskier profile, because although the asset is operational it is exposed to market/demand risk. In most instances, the market/demand risk is the single biggest risk for a private concessioner. Therefore, although these two assets are both operational, that is, brownfield, and look absolutely identical from the outside, their risk/return profiles differ significantly (see also Weber (2009) for further elaboration).

On closer inspection, the statement in Table 2.7 above that, for example, an existing toll road generates an IRR of 8-12% and a new toll road an IRR of 12-16%, which is also frequently cited in presentations and research papers, appears almost reckless. Simplifications like this are easy to communicate but fail to address the heart of the matter. Again, Chapter 3 describes a more complex analytical framework for the evaluation of infrastructure investments, which allows an adequate analysis of the risk/return profile that truly reflects the nature of the investment.

Table 2.8 Default rates of infrastructure versus corporate bonds

Source: Standard & Poor’s (2004; 2007)



	Infrastructure bonds	Corporate bonds
	Emerging markets (in %) 	2.73/14.69	4.29/19.56
	Western countries (in %) 	0.25/1.23	1.82/7.82


An additional, frequently used risk measure is default rates. Infrastructure investments generally tend to benefit from low default rates. Standard & Poor’s (2004; 2007; 2008) have analysed and compared the default rates of infrastructure and corporate bonds (see Table 2.8). In high-growth emerging markets, infrastructure bonds had default rates of 2.73% over one year and 14.69% over 5 years compared with figures of 4.29% and 19.56% for corporate bonds. In western countries, meanwhile, the rates for infrastructure bonds were 0.25% and 1.23% compared with 1.82% and 7.82% for corporate bonds. The project finance recoveries compared to those for senior unsecured corporate instruments also showed a much more favourable recovery rate for the former, confirming the sounder (credit) risk profile of project finance loans and hence transactions (Standard & Poor’s, 2008). One oft-cited reason for the superior performance of infrastructure bonds is the fact that banks analyse project financebased infrastructure bonds more cautiously than corporate bonds. They do so because they have to base their credit decision primarily on the future cash flows of the (new) project company rather than being able to rely on the assets of a corporate, with which they consider themselves to be familiar (see also Section 5.1). Also, infrastructure project companies may be less exposed to economic fluctuations than ‘normal’ corporates, making them relatively more crisis-resistant. In any case, these results are clearly an argument in favour of investments in infrastructure, be it in the form of equity or bonds.


2.1.3 Portfolio diversification through infrastructure 

In addition to the risk/return profile of the individual investments, another issue of interest is the extent to which infrastructure - just like any other asset class - serves to diversify an investor’s portfolio as a whole. Simply speaking, diversification is achieved by having assets in the portfolio that do not move together in the same direction at the same time. A measure commonly used is the correlation of returns.

Correlation analyses are relatively easily done for listed infrastructure indices. This is because they not only have a history of more than ten years, but more importantly they are measured on a daily basis like listed equity and bonds. Therefore, they provide a wealth of data points over the years, unlike unlisted infrastructure, which is usually only measured quarterly.

Several research studies - all of which were cited in Section 2.1.2 - have come to essentially the same conclusion, namely that listed infrastructure is (to a greater or lesser extent) correlated with most common asset classes, and with equity in particular. Although the correlation results of these studies, of which some are listed above for exemplary purposes, vary considerably (see Table 2.9, which should be read as follows: where a box contains two numbers, these are the lowest and highest correlation values found by the authors in various studies), this variance is believed to be due primarily to the aforementioned severe lack of suitable and reliable data as well as the corresponding assumptions made in the various studies, many of which are not explicitly stated.

Table 2.9 Correlation of listed infrastructure with other asset classes
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Longer-term and well-researched correlation statistics for unlisted infrastructure are available only for Australia. Using quarterly data throughout in their entire analysis, Peng and Newell (2007) find that unlisted infrastructure shows low correlation with other asset classes with 0.06 against equity, 0.17 against bonds and 0.26 against direct property (see Table 2.10) - all correlations are statistically insignificant on a 5% level though. This compares with 0.21, 0.38 and 0.03 for listed infrastructure respectively. It is worth pointing out the following:• Listed and unlisted infrastructure correlate only with a value of 0.36 (statistically significant), highlighting once again that listed infrastructure cannot be used as approximation for unlisted infrastructure.
• Listed infrastructure correlates as statistically relevant only against bonds with 0.38, underlining that certain kinds of infrastructure can act as diversification to a bond portfolio - in this data set, the results seem to be driven by the utilities assets in particular.



An analysis of unlisted Australian infrastructure by Mercer (2005) reports similarly low correlations of <0.20 against any other asset classes and of 0.30 against unlisted real estate. On the basis of monthly observations, Colonial First State (2007) finds slightly higher correlations for unlisted infrastructure with 0.27 for equity, 0.33 for bonds and −0.20 for direct real estate.

There is a general tendency to underestimate volatility and covariances, and to overestimate the diversification potential of, for example, private equity, unlisted real estate and now unlisted infrastructure. It may therefore be worthwhile analysing if and to what extent the intensity of a correlation is caused by the frequency of measurement: in other words, whether many data points (daily observations) tend to produce higher correlations than a few data points (quarterly observations). Additional issues with correlation measures as approximation for diversification are: the exact definition of returns and the stability of correlations over time (for this aspect, see also Peng and Newell, 2007).

In summary, on the one hand, the usefulness or even suitability - and therefore the information value - of correlation analyses as a basis for ALM studies in particular are strictly limited in view of the quality of the data available. On the other hand, it can be assumed with reasonable assurance that listed infrastructure is affected by the general stock market volatility. At the same time, the inclusion of especially conservative, unlisted infrastructure assets in a wider portfolio of equities, fixed-income securities, real estate and other alternative asset classes will have a clear positive effect on the diversification and risk/return profile of a portfolio.

Table 2.10 Inter-asset correlation matrix: Q3/1995-Q2/2006
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Figure 2.2 Efficient frontier of a diversified portfolio without and with infrastructure (authors’ own source)
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The above holds even during difficult markets as can be shown in a recent study by Macquarie (2009), capturing a 15 year time period from April 1994 until April 2009, this is already including the most severe months of the financial crisis (see Figure 2.2). To assess the impact of infrastructure on a portfolio’s risk/return profile, two efficient frontiers were plotted on the same graph, one excluding, one including infrastructure. The study uses the listed Macquarie Global Infrastructure Index (MGII) for the infrastructure calculations, the characteristics of which are comparable with unlisted infrastructure only to a limited extent as already discussed above. The bases were monthly data points of five asset classes, namely cash, bonds, equities, emerging markets and infrastructure, for which the log normal nominal returns and covariances were calculated. Using inflation data, all nominal returns were converted into real returns. Risk is measured on the basis of volatility of real returns using the standard deviation of real returns. In order to reflect the typical composition of a pension fund’s portfolio, one constraint was added that a minimum of 50% of the investment was required to be in bonds and cash.

The analysis provides the expected picture: the addition of infrastructure to the portfolio shifted the efficient frontier to the left, meaning that higher returns were achieved at the same risk level.

For institutional investors, the issues raised in this section are not academic but crucial for their investment decisions. They need to find a way, for example, to assess correctly infrastructure investments, benchmark them, model them in asset-liability-studies, truly understand their diversification potential in a portfolio and integrate them in the strategic asset allocation and risk budgeting exercises. So much is certain: more research will need to be done in this field. An overall agreed upon definition and categorisation of infrastructure assets, and the specific mix of risk premia used across infrastructure investments, are crucial elements in the analysis.

Overall, the long-term life-cycle of infrastructure assets and - providing the requisite contractual structure - their long-term, predictable stable income can be similar to that offered by real estate or fixed-income securities. The inherent inflation protection offered by many of  these assets may also make them an interesting alternative to inflation-protected government bonds, corporate bonds, mezzanine and high yield debt. However, infrastructure investments can also offer (private) equity-style returns with the respective volatility and risks involved. To this end, infrastructure shares similarities with all three asset classes. With which of these three the similarities are highest ultimately depends on the specific infrastructure asset in question and cannot be generalised.

On the basis of the limited available data and the above analyses, infrastructure appears to be a hybrid form between real estate, private equity and fixed income that can be considered to represent a separate asset class even though it does not exhibit a homogeneous profile - this, however, is equally true for the other three asset classes every single one of them covering a wide spectrum when analysed in detail. At the same time, it can be demonstrated also that infrastructure cannot be subcategorised as a mere adjunct of any of the other asset classes, and that its inclusion in a wider portfolio will increase the diversification of the portfolio and as such reduce its risk/return profile.

Given the demonstrated necessity to analyse each and every infrastructure investment individually in order to assess its risk/return profile, Chapter 3 will present an analytical framework for individual infrastructure investments containing all the key determining factors to be taken into consideration in an investment context, including sectors and geographical locations mentioned above. Before that, though, the next section provides a brief overview of the general investment opportunities in the infrastructure market. For a detailed framework, which acts as a guide through a thorough investment, and especially risk analysis of individual infrastructure investments, please refer to Chapter 5.




2.2 INFRASTRUCTURE INVESTMENT OPPORTUNITIES 

Institutional investors have a number of opportunities to invest in infrastructure. A general distinction should be made between listed and unlisted investment opportunities. Although both ultimately involve investments in infrastructure, they have certain fundamental differences. These are reflected to a greater or lesser extent in their investment characteristics within a portfolio (see Section 2.1 for a detailed discussion).


2.2.1 Listed infrastructure investments 

Listed infrastructure investments consist of a wide range of instruments. They may be acquired at a stock exchange as individual shares or in the form of investment funds or index certificates, which bundle a number of individual infrastructure assets and/or companies.



	Direct investments	Investment funds
	‘Infrastructure companies’, that is, companies that own and/or operate that infrastructure assets (for example, utilities) or that are otherwise active in that the infrastructure sector (see Section 1.2.2)	Open or closed-end
	• funds/indices that invest in single listed infrastructure project companies (this is relatively rare in its purest form) and/or in ‘infrastructure operating or service companies’ (see Section 1.2.2)
	• funds that invest in unlisted infrastructure assets and/or ‘infrastructure companies’
	• balanced funds that invest in listed and unlisted infrastructure assets and ‘infrastructure companies’


The range of available infrastructure investment opportunities not only covers all sectors, stages and geographical locations, but also takes in the entire value chain, including project developers, building contractors, operators, suppliers, customers, utilities, etc. For instance, many concession and construction companies (‘infrastructure operating companies’) have invested in infrastructure for decades. From 2001 to its peak in 2007, the total equity market value of 12 of the largest publicly traded European concession and construction companies4  increased over 395%5 to approximately US$ 215 billion, significantly outperforming the MSCI Europe Index, which rose only 63% over the same period (Osborne and Catry, 2009).

In addition, a more liquid, exchange-traded form of infrastructure-focused fund exists. The most active market for such listed infrastructure funds in terms of market capitalisation and number of listed entities is by far the Australian Securities Exchange, with new funds having come to the market in recent years on, for example, the New York, London and even the Singapore stock exchanges. From 2002 to 2007 alone, more than 17 listed infrastructure focused funds were introduced with an aggregate equity market value of over US$ 30 billion by 31 October 2007.6

Listed instruments offer rapid access to the market and allow investors to establish global portfolios easily with small investment amounts. These instruments are generally extremely liquid, because they can be traded publicly and levels of supply and demand are invariably high. This means that investors can adjust their investment strategies at short notice - which goes, however, against the very concept of long-term investments in infrastructure assets.

The downside of listed liquid instruments compared with unlisted ones is their higher level of volatility and their higher correlation with other asset classes, listed equity in particular (see Section 2.1). As a case in point, as of 12 June 2009, the equity market value of 21 listed infrastructure-focused funds7 was less than half of its approximate US$ 42 billion peak on 31 October 2007. During the same period, the share prices of the 12 largest, publicly traded European concession and construction companies decreased by an average of over 50% (Osborne and Catry, 2009).

This volatility can not only be attributed to their daily tradability but also to the fact that, with some exceptions, the majority of investments in listed instruments does not constitute  investments in individual infrastructure project companies with the above-mentioned conservative cash flow profiles, which may be largely independent of economic developments, but rather in ‘normal infrastructure operating or service companies’ that operate in the wider environment of the infrastructure sector (see Sections 1.2.2 and 2.1.2). As such, their characteristics more likely resemble that of typical listed equity as demonstrated above.

But even listed infrastructure funds that invest solely in individual, unlisted infrastructure project companies with stable revenue streams that are largely independent of economic developments are exposed to the (occasionally irrational) fluctuations on the capital markets and hence their extreme volatility. Although this can be largely attributed to the mark-to-market requirements, which will reflect the day-to-day investment and economic climate, it must in part also be ascribed to very high leverages of these funds or their underlyings, which increases and in some cases multiplies their vulnerability to these fluctuations on the capital markets.

This painful truth was experienced by some fund providers and investors during the financial crisis starting 2007, with investment funds trading far below their carrying amount, testing the ‘theory’ that infrastructure assets are recession proof. Certain highly leveraged transactions - leverage was increased through the use of sophisticated financial engineering techniques (non-recourse borrowing, securitisations, accreting swaps and mezzanine financings) to supplement plain vanilla bank loans and project bonds, but also thanks to the expansive use of monoline insurance and a robust market for syndicated bank loans (see Chapter 6) - have already faced or are still facing financial trouble, forcing infrastructure funds and concession companies to initiate distressed asset sales to reduce debt levels, Babcock and Brown as well as Macquirie being the most prominent examples. In some cases this was justified, because the assets and/or funds were indeed very highly leveraged with some extremely short maturities; in other cases, less so. Last but not least, management teams of listed entities - whether funds or discrete investments - will naturally focus on managing for the share price in the immediate future, which may or may not conflict with longer-term investment returns on the assets.

In summary, the characteristics of listed investment instruments do not reflect those of unlisted infrastructure investments. As a result, the diversification effect offered by listed infrastructure assets for the overall portfolio is less pronounced than by unlisted infrastructure (see Section 2.1 for an extensive discussion). Given that many investors are interested in infrastructure precisely because of this diversification effect, listed assets are considered less attractive and, therefore, and are not further analysed in this book.


2.2.2 Unlisted infrastructure investments 

The number and for that matter the range of unlisted investment opportunities for institutional investors - both in direct transactions and companies and in investment funds - has increased steadily over recent years and is expected to increase even further (see Section 1.1, for further information on the market of unlisted infrastructure funds).



	Direct investments	Investment funds
	Direct investments in individual unlisted infrastructure assets or ‘infrastructure companies’ (equity or debt) (see Section 1.2.2)	Closed-end (periodically opened)
	• funds that invest in individual unlisted ‘infrastructure project, operating or service companies’ (see Section 1.2.2)
	• balanced funds that invest in individual listed and unlisted ‘infrastructure project, operating or service companies’
	• infrastructure funds of funds, which invest in closed-end (and in some cases also open-end) infrastructure funds


Unlisted investments typically require a significant initial allocation, relatively high fees in case of fund investments and, of course, limited liquidity. Access to unlisted investment opportunities is an important consideration for most investors. They hence need to choose between direct investments or indirect investments via funds. Although some large pension plans have started to invest directly in unlisted infrastructure companies (see Section 2.1), often in partnership with other investors, the majority of financial investors and essentially all new investors in this market initially tend to approach infrastructure as an asset class indirectly; that is, via some kind of investment fund or even fund of funds (FoF) structure.8

Investors often consider direct investments to provide better economic returns and therefore represent the better model for investing in the asset class. Although directs come with lower fees (or no fee) when compared to funds, these fees need to be weighed against the costs of employing a professional full time team with all the necessary investment, engineering, tax and legal skills (see Section 2.2.3). Investors who have multiple of billions to allocate, as some of the very large pension funds do, are likely to benefit from such a direct investment approach. Most investors though are of a smaller size and therefore go through funds, the idea being that fund investments confer several benefits: most importantly, an experienced management team to seek out good investment opportunities. This approach allows investors to gain experience and learn about the asset class while reducing their risk, because investment funds traditionally offer a lower risk of loss or default than direct investments due to their higher level of diversification. Accordingly, especially in the first years of investing, most investors are well advised to prefer fund investments to direct investments. Given that the fund market is still young, though, with resulting short performance histories for most fund managers, the challenge is not only to pick the good managers - which is difficult enough - but also those whose strategies fit the investors’ individual needs.

Fund investments, however, entail additional specific risks that do not necessarily apply to direct investments. These risks will be discussed separately in the following section because in recent years a not insignificant number of explicitly conservative institutional investors made - in cases - inappropriately high initial investments in infrastructure funds that did not have the desired conservative investment profile as stated in their investment strategy but instead were clearly risky to those in the know. Not surprisingly, in the falling markets experienced since 2007, many of these funds did not deliver the stable returns propagated. This is not the fault of the asset class though, but of the assets chosen by the fund managers, which were selected by the investors and/or their advisors in the first place. The same holds for the (so far few existing) fund of funds managers on the next higher level who have clearly failed to prove their value add up to now. Notwithstanding the above, it needs to be emphasised that both the conservative stable assets, which remain largely unaffected by economic cycles, and the conservative managers which pick these assets do exist. Unfortunately, many first time investors seem to have picked the fund managers primarily by their brand name assuming that in this way they would automatically choose conservative ones. In most instances, this has not been the case.

Given this experience, most investors’ situations can probably best be characterised by a high degree of insecurity due to the novelty of the asset class, a lack of knowledge and experience, a shortage of data, and unfamiliarity of the little known investment vehicles used. At the same  time, these investors are confronted with, and supposed to find answers to, questions such as the following:• What kind of infrastructure investment strategy fits their requirements?
• What type of assets can fulfil these requirements?
• Which investment approach should they take?
• Which fund managers truly invest in the desired assets?
• Do they understand what fund managers do and what they invest in?
• Which tasks of the investment process can or should be outsourced?
• What specific advisors are needed?



These questions and many others will be addressed throughout this book.

The remainder of this section is organised such that it focuses on unlisted fund investments only. Direct investments are addressed in-depth in Chapters 5-7, following a detailed description of the various existing infrastructure models and sectors in Chapters 3 and 4, which seek to enable a better understanding of ‘how the asset class ticks’.


2.2.2.1 Universe of infrastructure funds 

As the universe of available investment opportunities increases, so too does the lack of transparency for investors, and hence the level of complexity when it comes to selecting the appropriate investment funds. Generally speaking, unlisted fund investments allow investors to achieve optimal diversification by investing for a period of several years in one or more largely diversified or specialised funds and their respective assets that suit their requirements. In order to understand the main differences between these investment vehicles, Table 2.11 illustrates some of the key distinguishing features of unlisted infrastructure funds. (The characteristics presented are examples and not intended to be a conclusive list.)

As many investors are aware from private equity investments, infrastructure funds may pursue different investment strategies. So far, the large funds are predominantly positioned as generalists, with the (cl)aim to cover a broad bandwidth of different kinds of assets and to take responsibility for their weighting within the fund. Some funds, however, have a narrower focus, such as on a certain investment stage (greenfield and/or brownfield), geographical location (individual country, Europe, USA, OECD, emerging markets) and/or sector (individual sectors, for example, only (renewable) energy, ports, airports or social infrastructure; a selection of sector(s); only PPPs (across sectors); all sectors) accompanied by different sizes, terms and structures. Infrastructure funds generally have a volume of €300 million or greater (with a few exceptions of niche players such as those investing purely in development assets whose funds might be as small as €150 m), because their target transactions mostly require substantial investment amounts. Closed-end funds have a specific term (currently in most cases between 10 and a maximum of 25 years), whereas open-end funds generally take the form of evergreen structures with an unlimited term. In order to be able to keep investing over time, they take in new capital from new or existing investors according to previously specified terms. Likewise, existing investors are allowed to exit the fund following certain rules. A standard fee structure such as that used in the field of private equity does not exist for infrastructure funds and is unlikely to exist in the future, because a uniform fee structure would not adequately reflect the variety in the investment strategies pursued by investors, the underlying assets as well as the heterogeneity of overall fund terms. These aspects will be further discussed in the next section, ‘Evaluating infrastructure funds’.

Table 2.11 Selected and distinguishing features of unlisted infrastructure funds



	Feature	Options
	Fund size	150m-8bn
	Currency	€ versus US$ versus GBP, etc.
	Term	10 years / 25 years / evergreen
	Investment period	3-5 years ongoing
	Fund set-up	Independent / part of a corporate or bank (captive)
	Geography	National / Europe / USA / OECD / emerging markets / global
	Industries / sectors	Individual sectors, for example, (renewable) energy, ports, social infrastructure / selection of sector(s) / PPP (across sectors) / all sectors
	Investment stage	Greenfield / brownfield
	Degree of regulation	Low / medium / high
	Contractual security	Long-term / medium-term / short-term
	Type of investment	Equity / mezzanine / debt
	Team	Existing / new
	Target return	Yield: 5-12%; IRR: 8-20%
	Risk profile	Low / medium / high


 At the time of finishing this book (November 2009), the vast majority of funds have a 10-12 year term and follow a rather broad investment strategy, that is, global, OECD or western European countries, greenfield and brownfield and across all industries (with few exceptions). It can be expected, however, that over the next years more focused funds are increasingly going to come to market, which will target certain regions and/or sectors or specific risk and return metrics allowing for fine-tuned investment strategies on the part of the investors. Compare, for instance, a Continental European, availability payment-based PPP scheme to a growth-led airport in the UK. Although both are infrastructure deals, one is a long-term contract structure with a very low risk and a distribution-based return whereas the other one takes substantial market risk and aims for a quick exit and high IRR-based returns. Investors aiming for the former might not want to have the latter included in their portfolio and vice versa.

As a consequence, for many investors, it is not always advantageous to let the fund manager or even the FoF manager blend the above features and the risks attached to them. Although blending and diversification provide some benefits, pure investment strategy-based opportunities have clear merits as well. It would probably be more suitable for most investors first to define a clear investment strategy, which exactly suits their needs, and then very selectively pick only funds that focus exactly on these discrete areas of interest within the infrastructure universe. Investors should not be afraid that such an approach requires huge investment amounts. Depending on the specified investment strategy, the minimum capital required could be as ‘little’ as US$ 50-100 million to start a small portfolio.


2.2.2.2 Evaluating infrastructure funds 

It is clear from the description above that the evaluation and selection of infrastructure investments at fund level is not a trivial matter. Generally speaking, fund investments offer the benefits of diversification, the - ideally superior - investment expertise of the respective fund manager as well as access to attractive investment opportunities. However, in addition to the primary risk arising from the quality and the respective performance of the underlying fund portfolio, investments funds also entail risks on the fund level that must be examined before an investment in a fund is made. The following section provides a brief overview of  some of the key aspects of a systematised, stringent and diligent fund investment process. See  Figure 2.3 for an illustration of the main steps and areas of due diligence involved.

Figure 2.3 Fund investment process (authors’ own source)

[image: 020]

In the private equity literature, a rich body of publications exists, which describes the general investment due diligence process of a fund investment with all its typical steps and areas of due diligence to be considered in great detail (see for instance Meyer and Matthonet, 2006). Because the general system of a private equity fund investment due diligence process is very similar to that of an infrastructure fund - although not all the specific issues to be checked - the following discussion primarily focuses on infrastructure fund-specific aspects. The following sections should not, however, be taken as a complete and comprehensive due diligence list, neither for private equity nor for infrastructure funds; they highlight only some of the most important aspects to be considered.


Market risk 

Market inefficiencies, which are still occasionally seen in the infrastructure market, allow investors to benefit from ‘first mover’ advantages with the opportunity to achieve attractive returns. On the other hand, they also entail a degree of risk due to the potentially limited experience of the participants in the sector (i.e., primarily the infrastructure fund managers and in part also the managers in the respective portfolio companies as well as the investors themselves). The financial crisis has illustrated again that this risk can be significant. Some infrastructure fund managers - whose portfolios were considered solid and whose teams were trusted by major investors, who accordingly placed substantial amounts of capital with them - ran into significant difficulties for a variety of reasons: most importantly, the management of the underlying portfolio companies took too much market risk and leverage and had too little operational experience. It is worth mentioning that in most instances these risks were identifiable at the outset of the investments. Assumingly they were taken consciously by the respective fund managers in order to increase their return upside potential entirely underestimating the downside risk. In some instances, though, they might not even have identified and/or understood the risks they were taking.

Furthermore, from 2004 until 2009 over 200 new closed-end infrastructure funds have been launched with capital totalling almost US$ 100 billion. Therefore, a relatively high volume of capital has been invested in the infrastructure market in the same period (even though, by far, not all capital raised has been yet invested). A capital injection of this nature can lead to an imbalance between supply and demand in the affected market segments, which generally results in high valuations of the target companies involved. This in turn can have a negative impact on the future returns of investors in these segments, as has been experienced also as part of the financial crisis since 2007, by triggering a massive downward adjustment in company valuations, and hence in infrastructure portfolios. However, this primarily relates to comparatively high-risk and/or listed infrastructure investments, which this book actively seeks not to advocate for conservative investors such as pension funds, insurance companies and risk-averse market entrants in particular - precisely because of this and related risks.

Although the volume of new capital entering the infrastructure segment has been relatively low in 2009 the entry-level prices in some sub-segments are still higher than a few years ago, demand for capital as well as for infrastructure investment opportunities is very likely to continue to increase significantly over the coming years (for the reasons discussed in Chapter 1). Indeed, good managers are expected to continue to have access to a sufficient range of attractive investment opportunities, which should help to engender a certain equilibrium between supply and demand in the future.


Manager risk 

Fund manager risk is probably the most important risk factor arising in conjunction with fund investments - and also the most difficult to evaluate, because it cannot be quantified easily. Ultimately, investors must rely on a manager’s ability to identify and professionally evaluate and resolve all significant risks affecting transactions that are planned or that have been conducted (for more information, see in particular Chapters 3, 4 and 5). As such, it is worth spending time and money on manager due diligence. The steady growth in the number of infrastructure fund managers in the market makes this increasingly important.

Although it is essential to determine a clearly defined infrastructure investment strategy appropriate for the respective investor and its portfolio, it is equally important to select the best fund managers within the desired target (sub-)segments irrespective of the chosen investment strategy. The key element in being in any sort of position to do so is obtaining an overview of the entire existing fund universe, which currently comprises already more than 100 infrastructure managers and more than 150 unlisted infrastructure funds around the world (as of November 2009) and is growing steadily. Including all (clean) energy funds - a reasonable and necessary approach, because some of these funds invest partially or even primarily in a wide range of (clean) energy infrastructure assets - this figure rises to well in excess of 200 managers and 300 unlisted funds globally.

One can easily lose track of or miss out on one of these more than 200 infrastructure and energy fund managers. Especially small and/or new independent managers often fall through investors’ nets because the latter often only passively screen investment funds (i.e., looking at what ‘comes through the door’ by email or mail) and do not proactively and systematically search the market as a whole. This happens despite of the fact that some of the small and/or independent managers may be qualitatively very good because they have less sales strength than large captive funds supported by established banks and no experience with good placement agents. In other words, even when investors select the best investment funds that they have examined, by definition, there is statistically a high probability that this selection will lead to a  sub-optimal result if they have not analysed the entire investment universe of available funds in the first place. This point cannot be stressed enough!

Accordingly, investors entering this asset class for the first time are strongly recommended to undertake a thorough, proactive research of the entire funds universe in the respective area of interest or to consult an advisor with relevant experience who does. Good investment advice - like good legal or tax advice - is generally worth the time and expense, because the superior return achieved by the selection of a high-quality fund manager who pursues an investment strategy that genuinely suits the needs of the respective investor easily outweighs the cost incurred. This lesson has hopefully finally been learned by some (advice-resistant) investors following the errors that came to light more quickly than expected due to the financial crisis. Unfortunately, it has to be said that even some supposedly established advisory firms recommended fund investments to their clients that did not meet their explicitly stated conservative requirements but were too risky right from the start - with the corresponding impact on their subsequent portfolio development. Obviously, choosing the right advisor is far from a trivial matter either.

The aim of the manager due diligence is first to identify those managers whose investment strategy (e.g., risk and cash flow profile, sectors, stages, geographical location, degree of specialisation and diversification, investment period) essentially reflects the investor’s requirements. The next question is whether there is a sufficiently large market for the respective strategy; that is, are there enough potential deals in the target segment? If this can be shown, it must be ensured that the managers identified do indeed have access to the best transactions in the given investment strategy (via their networks). Furthermore, it needs to be investigated whether the specific skill set required to pursue the anticipated investment strategy - that is, to identify and manage successfully the respective kinds of transactions in order to generate corresponding returns for the investor - is prevalent within the team. For instance, in the case of greenfield investments, the manager should demonstrate the in-house experience that provides the opportunity to develop greenfield infrastructure projects themselves, being able to not only assess projects in development stage but also to bypass the rising costs of competitive tenders and providing the benefits from the de-risking of assets as they move through the development phase through to operation.

Although one cannot fully eliminate the risk that a manager will be unable to generate the promised returns, that risk decreases significantly if the following additional conditions in particular are met:• the manager can demonstrate previous operational and investment experience in the target segment, including the sale of companies;
• the management team has cooperated successfully in the past and gathered (investment) experience as a team as well as individually;
• the team can reasonably claim on the basis of past experience that it possesses the expertise, network and resources to allow it to continue to find projects offering value added at attractive prices in the target markets in future, evaluate these projects, operate them on a transitional basis if necessary and ultimately sell them at an attractive price.



Fund managers are subject to a certain degree of investment pressure and also incur substantial due diligence costs in the project analysis phase. Therefore, investors must ensure that the manager is interested in working efficiently and carefully without foregoing any costs required in order to evaluate the risks of a transaction in detail. At the same time, they need to watch out that the manager is not prepared to pay ridiculous prices solely to build up a portfolio. The existence of structures that align the interests of all participants at both fund and project  level to the greatest extent possible in order to eliminate the potential conflicts outlined must be ensured.

Last but not least, as well as analysing all the formal aspects, including legal, IT, tax and corporate governance factors, investors must obtain a sufficient number of relevant references from proficient and trustworthy persons that ideally go above and beyond the reference lists provided by the managers.


Strategy drift 

Strategy drift describes the risk that the fund manager will fail to adhere to the agreed investment strategy: for instance, the risk that the manager invests in transactions or, in the case of an FoF manager, single fund managers, who provide a lower or higher risk profile and/or different cash flow profile with less current yield/IRR than initially stated. This can have severe, undesired consequences for the investor, potentially endangering the achievement of the targeted risk/return and/or the cash flow profile. For instance, if current income is essential for an investor on the basis of its internal investment guidelines or simply its liquidity situation, and the manager was primarily selected because of its promise to invest only in transactions that generate current income from the outset, any deviation from this strategy resulting in no current income in the first years may cause serious problems for the investor. Similar consequences may also apply in the case of a shift in geographical location, currency, industry, etc. Strategy drift is also undesirable because the ‘new strategy’ adopted by the fund manager may already be covered by other managers whom the investor considers to be better suited to pursue the respective strategy.

Although it may not constitute strategy drift in the conventional sense, an equally problematic scenario can emerge if an investor sets specific investment requirements that the manager initially accepts but subsequently fails to observe to a sufficient extent, resulting in negative tax, regulatory, ethical or other consequences for the investor. Therefore, it is important to discuss such requirements in advance and ensure that they are legally enshrined in the contracts or at least in a side letter.


Term and disposability 

The terms of infrastructure funds are still largely based on those of private equity funds, that is, 10 or 12 years plus 2 or, in some cases, up to plus 4 years. As mentioned previously, this fund structure is suitable only for (private equity-style) infrastructure investment strategies of which the primary objective is to generate capital gains by selling assets after 3-5 years and then to set up successor funds for new investments once the current fund is fully invested, in the same way as private equity. However, these comparatively short terms are less than optimal for investors seeking to invest in long-lived infrastructure assets on account of their stable cash flows. For example, many yield-oriented investors with a long-term investment horizon are not interested in having to sell high-yielding assets with a remaining life of 20 years after 3-5 years simply because the term of the fund, which bought the assets, is limited to 10 years. This problem can be resolved by using longer fund terms or evergreen structures. Funds offering longer terms or evergreen structures have only relatively recently appeared on the market, but they themselves pose different problems that will be discussed in more detail later in this chapter.

Many funds with ‘short’ terms are increasingly reflecting the desire for a longer asset holding period by allowing investors to take a majority vote at the end of the, e.g., 10 year term  on whether to sell the assets to third parties, float them on the stock exchange as a package or retain them by extending the existing fund structure repeatedly or indefinitely. Investors who are interested in selling their units are always given a corresponding exit opportunity. Investors are naturally also permitted to buy the assets themselves, whether individually or as a group, and to continue to operate them independently or via a manager. However, these scenarios are less than ideal because they create conflicts of interest within the investor base and with the manager. Also their practicability is still out for the proof as most funds are still in their early years.

There is probably no such thing as ‘the optimal fund structure’ for infrastructure funds, because the range of infrastructure assets is so extensive that no single structure would adequately be suitable for all of the asset types, let alone the large variety of investor preferences. This is not a problem per se, providing that the chosen fund structure matches the fund’s investment strategy. Generally speaking ‘short’, private equity-like terms are appropriate for capital gain oriented strategies such as dedicated ‘primary funds’, the objective of which is usually to develop projects and sell them rather quickly after the development phase with target returns that are also similar to private equity in some cases. The same applies for investments in infrastructure companies with typical (private) equity profiles, commensurate market risks and/or high restructuring requirements, etc. similar to the kind of transactions usually conducted by private equity investors. By contrast, longer terms or evergreen structures are more suitable for yield-oriented strategies in operating well-managed assets with stable current income.

Accordingly, the term - that is, the match/fit of the term with the declared investment strategy of a fund - may turn out to be a comparatively essential investment criterion when considering a specific fund investment. It is important to note that any considerable change in the term of a fund requires the fee structure and performance-based payments to be adjusted accordingly - not only in height but partly also in kind - to reflect the new structures. This is not a trivial matter.


Fees 

In the same way as their terms, the fees of infrastructure funds are currently still oriented towards the uniform solution of private equity funds, even though a ‘one size fits all’ approach does not adequately reflect the range of underlying assets and their varying target yields, cash flow profiles and fund terms. Investors who are interested in conservative investment opportunities do not generally wish to pay private equity-style fees for bond-style returns. At the same time, however, the time and effort required by managers to make good infrastructure investments is comparable to that required for private equity investments in many cases, particularly when it comes to assets that are still in a development stage or that require restructuring before they can generate adequate value added.

In the case of private equity funds, a fee of 1.5-2.5% on the committed capital is usually charged during the investment period (3-5 five years), which is when the highest costs are generally incurred for the fund manager due to the investment activity performed. For the remaining 5-7 years of the fund term, a fee of 1.5-2.5% on the invested capital is typically charged, with the actual payments on the part of the investor decreasing steadily due to the divestments undertaken during this period, which are supposed to generate the desired capital gains for the investors. There is no fundamental reason not to apply this structure in the infrastructure environment for fund terms of 10-12 years and target yields of more than 20% IRR in the same way as for PE-style infrastructure investments. For fund terms of up to 25 years or even more extreme for evergreen structures where there is no or hardly any reduction in the  capital invested over time because the entire portfolio is held for good (or until the end of the 25 year term), however, fees of this nature and extent cannot be justified, either in terms of the actual time and effort expended by the manager or the yield generated.

The performance fee must also be adjusted to reflect the underlying assets and the investment objectives of the respective investors. The typical IRR-based performance fee for PE fund managers (usually 20%, rarely 30%) is appropriate only to a limited extent, if at all, for funds with terms of 20-25 years or evergreen funds that seek to generate constant yields. Why this is the case can be illustrated best with the above-mentioned example of investors who invested for a long-term, steady, inflation-linked income stream to match their liabilities: most are unlikely to be interested in selling their high-yielding long-term assets out of their portfolio even if they can achieve an attractive price for it today. The main reason is the reinvestment risk - that is, the risk that investors will not be able to reinvest the returned capital in an equally well-performing asset any time soon. A fund manager in contrast, who is incentivised via a performance fee on the IRR, has every incentive to sell an attractive, high-yielding asset quickly - even more so if there are indeed few assets of that quality in and/or likely to come to the market soon, because this will drive up the selling price.

This is a typical conflict of interest caused by the structure of the fund’s terms and conditions. The good news is that the conflict is predictable and can be solved by altering the terms and conditions. An annual yield-based performance fee or a combination of IRR- and yield-based performance remuneration, for example, would seem to be far more suitable for this type of investment strategy. One has to pay attention, though, that by introducing a hurdle on the yield one does not create the next conflict of interest. The fund manager might now be incentivised to squeeze every bit of cash out of its portfolio firms early on in order to reach the yield hurdle. This issue can also be solved, however: first, as long as the life-time of the fund is very long the manager cannot afford to ‘squeeze the portfolio companies to death’ because it needs their yields; second, a cap can be introduced on the yield sharing. This way, the manager will be incentivised to smooth the yield stream over the lifetime of the fund rather than sell many assets at a time or squeeze them too heavily.

In this context, the payment of an IRR-based performance fee to the manager once the entire portfolio is sold and the fund is liquidated - as is typical for private equity funds - presents a problem for funds with extremely long terms, because the timing of the reward is too far in the future from a motivational perspective, and potentially also in terms of manager life expectancy. Furthermore, this would cause an unsolvable problem for evergreen structures. The agreement of intra-year performance fees as suggested above is therefore advisable in order to provide the fund manager with a reasonable performance incentive. However, if one does not work with a yield-based performance hurdle that can be measured easily at the end of each year, but with an IRR or a NAV (net asset value) base, this raises the question of how to value the underlying investments appropriately at each payment date. Realistically, this situation requires the ‘independent’ valuers employed by the general and limited partners to reach a corresponding agreement.

Further concerns arise with respect to the extent of the costs and fees incurred for individual transactions. These may include fees for financial advisors, industry specialists, the arrangement of the transaction, the provision of funding, project development, hedging, etc. The high complexity of the individual transactions is reflected in the level of fees and may significantly reduce the net yield for the investor. This is particularly problematic and can lead to conflicts of interest when these fees are paid to companies that are legally connected to the fund manager, for example, in the case of funds launched by investment banks.

However, investment decisions should not be made solely on the basis of the level of fees. As a matter of principle, the quality of the manager is more important than negotiating the lowest cost. It is also more important that the agreed structure of the incentive mechanisms matches the respective investment strategy and the underlying assets in order to ensure a true alignment of interests between the investor and the manager as elaborated above.


Illiquidity risk 

Like private equity investments, unlisted infrastructure funds are exposed to the risk of limited liquidity and disposability. However, this risk is often exaggerated. There is now an active secondary market for private equity as well as for infrastructure assets. Funds with partially or fully financed, solid assets that generate stable, current income enjoy considerable popularity among investors and change hands for remarkable prices in some cases. Although the liquidity of such assets cannot be compared with market-traded equities, the disposability risk is relative. First, many listed funds have theoretical liquidity only due to very low trading volumes. Second, most institutional investors explicitly state that they are interested in infrastructure assets with a view to holding them for 10-20 years or longer in order to match the maturity structure of their liabilities. When this is the stated objective, there is little reason to seriously worry about whether the asset is tradable on a daily basis.


Comparability 

Infrastructure investments are still relatively thin on the ground and have a comparatively short history, even in countries such as Australia, Canada and the United Kingdom. This raises the question of how best to measure the expertise and performance of existing fund managers. Despite new research papers in this area, the pool of reliable performance and cash flow data about historical transactions remains limited and relatively unreliable (see Section 2.1). In light of the most commonly used - yet inadequate - benchmarks (listed infrastructure indices) and the valuation methods applied for the underlying transactions, performance and volatility as well as correlation figures could be shown to offer little in the way of information value. In short, there are no truly good benchmarks for infrastructure, meaning that an individual analysis of the assets and the expertise of the respective managers is unavoidable. The fact that the bandwidth of infrastructure assets is so wide and the heterogeneity of assets within the sectors and sub-sectors so high, for all the reasons mentioned above, clearly does not help to identify meaningful benchmarks.


Political/regulatory risk 

Private investments in infrastructure are never purely private; they always have a governmental and a public side. Different stakeholders have different interests and get involved at various levels throughout the lifetime of the investment. Pressure groups may become vocal, and politicians may prefer to take a short-term view when elections are coming up. As a consequence, these complex settings comprise a number of risks (see Chapter 5 for further details).

A lack of wide-scale acceptance for the private ownership and/or operation of assets that were previously held by the public sector (whether through a PPP project or full privatisation) could lead to problems. Although public acceptance in the United Kingdom, Australia and Western Europe (to the extent experience exists) has been largely positive to date, vocal opposition against, for example, Private Finance Initiatives (PFI) in the UK is prevalent, using a number of arguments: lack of transparency, increasing costs of PFI projects, a build-up of huge off-balance-sheet liabilities for future taxpayers, excessive returns for the financial  industry, etc. (e.g., Halligan, 2006; Financial Times, 2008). The possibility of opposition and difficulties in different countries or sectors cannot be ruled out.

Furthermore, political disputes between national and state governments are almost inevitable when it comes to cost and revenue distribution for such assets. Debates of this nature can lead to significant project delays with an adverse effect on the returns obtained by private investors.

A scenario in which private investors who may be foreign are able to exercise power over key services in the host country may not always be seen in a positive light. The recent debate and partially new legislations restricting investments by foreign sovereign wealth funds are a case in point. One concrete example is the takeover bid for Autostrade by Albertis, which was blocked by the Italian government. In short, the protection of national infrastructure is a hot topic - and perhaps even more so since the onset of the financial crisis.

A different form of political risk arises when governments fail to meet their prior commitments for transactions, for example, in the form of credit guarantees or guaranteed payments for the performance of specific services (such as availability payments for motorways). Whereas this type of political risk used to be a consideration only in emerging markets or countries without democratic governments, the financial crisis means that there is now also some doubt as to whether governments in certain OECD states will be able and/or willing to meet their obligations. In this context, another risk type that has been largely ignored to date is the default of established insurance companies that are responsible for insuring all aspects of infrastructure transaction risks including political risks.

There are also substantial regulatory risks, particularly in highly regulated sectors such as transport, (renewable) power supply and water supply/disposal, most of which are driven by political considerations. Changes in regulatory conditions, for example, the imposition of reduced consumer prices or increased competition through the break-up of monopolistic/ oligopolistic structures, may have a pronounced impact on a transaction’s revenue, growth and operating margins. This can make a project under examination unattractive for private investors or, in the case of changes in regulation after an investment is conducted, have an extreme adverse effect on the original business case. One prominent example is that of the airport operator BAA in the UK, which, having operated a total of eight airports for a number of years, has been forced to sell at least two of its British airports within a defined period of time. Other recent examples include pressure on roaming prices charged by the telecoms industry as well as pressure on electricity prices charged by utility companies.

As well as leading to lower than expected yields, an investment in a project that is the subject of public dispute may serve to damage the investor’s reputation. Another reputation risk concerns corruption of people involved both inside and outside the infrastructure firms: managers, regulators, legislators, judiciaries, etc.


Legal and tax risks 

In most countries, investments in infrastructure involve similar risks to private equity investments. Depending on the investment project and the country-specific regulations, additional legal and tax issues are often required to be resolved. This book does not elaborate any further on such risks, because they vary significantly depending on the respective country and investor. However, a professional legal due diligence of any infrastructure (fund) investment taking into account the provisions of investment and tax law is essential.

 

Good fund managers must be able to anticipate all the above and similar risks at an early stage and either resolve them in a credible manner with the aid of their network or recognise  that, due to the non-transparent and uncertain conflict scenario, a given project involves so many uncontrollable or irresolvable risks that it is better not to invest in it in the first place. Chapter 5 provides a detailed overview of all general and transaction related risks of an investment.


2.2.3 Direct investments/co-investments 

Direct investments in infrastructure assets allow a highly customised and targeted investment strategy. However, they are not only capital-intensive, but also labour- and resource-intensive. Their implementation requires a large number of experienced employees with considerable expertise, a proven track record and extensive networks in the relevant investment segments and target markets. The cost of a suitably qualified in-house team of engineers, bankers, industry experts, operators and so on is enormous and only worthwhile for extremely large financial investors with assets under management running into the tens of billions and for traditional strategic investors (see also Section 2.2.2).

As a result, most financial investors are unable to perform direct investments because they lack the necessary investment volume to afford the adequate human resources. In this view, a number of funds offer their investors the opportunity to co-invest, that is, enabling them to invest in selected transactions directly in cooperation with the respective fund. This allows investors to learn about the asset class and the relevant steps in the investment due diligence process by the side of their fund managers. In addition to the learning curve, a further benefit of co-investments is the reduction in the overall cost burden, because fund fees are generally not charged or at least reduced.

 

Section 2.2 demonstrates that for most investors, investments in unlisted funds are effectively the most sensible way to become familiar with the infrastructure asset class. The section explains the key aspects of investment fund analysis including a precise evaluation of the investment management team and its investment strategy, a detailed analysis of any investments conducted to date (existing portfolio) and any potential future investments that are currently being investigated (pipeline) as well as the main terms and conditions.

The problem remains, however, that selecting the right fund - or also fund of funds - is nontrivial and difficult without knowing the entire fund universe and without the ability to evaluate the existing underlying transactions or the investment pipeline to a sufficient extent. However, as elaborated extensively above, transaction-specific considerations, such as sector, stage, geographical location, condition, market, etc., play an important role, as does an understanding of the structures and contractual arrangements underlying these transactions (e.g., long-term purchase/supply agreements, government guarantees, insurance for specific risks, etc.). This is because the existence and characteristics of these criteria are largely responsible for determining the risk/return profile of a transaction, and hence its adequate assessment.

As such, the stated objective of this book is to provide investors with additional theoretical know-how and practical examples in the following chapters - some of which go into considerable detail. This information will enable a deeper understanding of the key aspects of infrastructure investments, most importantly their complex (project finance) structures, thereby allowing investors to analyse the risk/return profile of individual transactions. This knowledge will be of use not only when assessing the quality of a fund manager, but also when selecting an advisor or conducting co-investments or direct investments at a later date.
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Holding AG

9.94% Deutsche
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Dierentsource.
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Stae o the Netherlands 69,86
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Risk description
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1 Construction and
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ixcess costs due 10 delays i the planning
or construction phase:

~ Construction overrur
planning errors
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Known manufacturers that is adequate for
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construction of large plants)

Changes in contractual conditions between
the signature date and the provision of
financi

Ability o syndicatelplace loans

cess operating/maintenance costs

~ Interruption of operation

~ Selection of operutor/partner

Maket value or functionaliy of the asset at
the end of the term may be lower than
previously assumed

notatributable to

— Ability of contractual partners to provide
products, services or payments

— General contractor
~ Project SPC

State (in case of
amendments by the
principal)

~ Producer
~ Operator
~ Project SPC

~ Project SPC

~ Commercial banks
Sponsors

~ Commercial banks

~ Operator

Depending on the contract
‘model ither with the
sponsors/project SPC or
with the state

~ All contractual parties
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Year 0 3 4 6 7 8 9 10 1 12
Base case DSCR 161 105 127 151 156 161 1.67 174 181 189 198
Downside 1
USS depreciation: 10%  DSCR 138 0.90 109 130 134 139 1.44 149 155 1.62 1.69
Downside 2
Oil price rises 0 USS45  DSCR 120 0.77 095 1.14 117 121 125 129 134 140 1.46
Downside 3
Oil sales ~109% DSCR 143 105 127 132 136 141 146 151 157 164 172
Downside 4
Interestrate rises 10 10%  DSCR 135 0.85 102 121 127 132 139 147 156 166 1.79
New financing structure:

equity 35% and debt 65% DSCR 175 114 138 164 1.69 175 182 189 197 206 216






OEBPS/webe_9780470661758_oeb_009_r1.gif
s sy oS s AN
T e———

1 1ok pue s su.

) ) oo oy ssiddy

LIPS U, ML S5UELLIOJN] NS ST PSR I ) IUISEY SUOUISNOU APUSLINS STSSS SIMIORASCUE U0 S5 [SUTUY 4 J0 10t ) 01 GONPPS Ul .
P

) “spun worsuad wion Ssomp

PRUITIID om0 [EUONPPESTEI (60 ORI PUE 0 N 1931150 AIGEISISUOS SSEA ors 3K 83515 A 212 ) Supaoaoe siaquun) spedas enauy 205

, pun g uojsuag

(00D %18 @sT) (wsyz sv) (w7 $v) uraadng
(9000) %€°€T %9T1 wEoE SV u46T SV Avewmy
pur (w45 $V) s pungaadng
000) HEL  uadod out o5 warosv VLN

18V)
v wu w0 SV warorsy s,
(00D B°el 50D (waos1 V)
002) %701 Brot %9 GOy SV warer sy LsaH
vw (w1 $v) (warezsv)

wu wu e wo1s SV wazeT sV cadnstun





OEBPS/webe_9780470661758_oeb_043_r1.gif
Watorsupply and sowage disposal systoms.

Vitor svply Sovago Gsposal

Viter et

aaites

Sutaca vater
Caenment Pt Handover waste [——
«Sutaca watr Caarane e (pecomr
< Ground vater <o b

-

Grouna waer

g s e

Taassporaton - Tansponaton e onbond v

Decartar saparaion
insalation 0.3 for ol and
grosse)

— Eonval sovage veatmant

Trament Trstnent Conta: oo
e a—
 Cmen atnan

Tt s
o esaars f— Goneg e
b Qo wasowaer, ooy, | [ oA
P || ol Commimpans
Darbton oo
(o e arge s i
o ppanes oty evgpd
pesemtons
Daviuon S
Gontn o
ety
yomons tors
epecin e
(o ] [omman






OEBPS/webe_9780470661758_oeb_047_r1.gif





OEBPS/webe_9780470661758_msr_cvt_r1.jpg
N

Infrastnicture
as an
Asset Class.






OEBPS/webe_9780470661758_oeb_064_r1.gif
Difference = cash
Net working capital Year 01 Year 02 inflow/outfiow

tories 50 52 -2
Trade receivables 65 7 -7
Trade payables 40 I 45
3 = Net work 75 » )






OEBPS/webe_9780470661758_oeb_003_tab.gif
Direet investmants

Investment funds.

Direct investments in
individual unlisted
infrastructure assets or
infrastructure
companies” (equity or
debt)(see Section 1.22)

Closed-end (periodically opened)

 funds that invest in individual unlisted “infrastructure project,
operating or service companies” (sce Section 1.2.2)
 balanced funds that invest in individual listed and u
pfrastructure project, operating or service compa
« infrastructure funds of funds, which invest in close
s also open-end) infrastructure funds

ed
end (and in






OEBPS/webe_9780470661758_oeb_036_r1.gif
Networkinfrastucture

Provision and management of
infrastnucture

+Natural waterways
Canals

Bridges and other engineering works
~Locks

 Hoisiing devices

other secondary infrastucture

Operation

Traffic data collection
« Telomatics services.
«Fueling

~Traffic data collecton system
+Telomatics service systems
+Tank farms






OEBPS/webe_9780470661758_oeb_011_r1.gif
Annual

annual volatility Performance

Asset class return (%) @' Sharpe index rank*
Composite infrastructure 238 1603 105 3
Listed infrastructure 289 242 083 5

Toll roads 2565 239 082 6

Airports 505 30.67 008 9

Uiilties 2193 1565 105 4
Unlisted infrastructure 111 58 147 2
Direct 1090 1.46 367 1
Listed equity 1291 1097 067 7
Bonds 720 428 039 8

Source: Peng and Newell (2007). Authers” caleultions from UBS (2006), PCA/IPD (2006)
¥ Annuat volatilty s the snnualised standand deviation ofthe respectiv guarterly tewrns

2 Property volatlty has no b adjused fo aluation smoothing

3 Performance rank is bascd on the Sharpe Index
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Broadeast networks Medium-hiy 510 1520
Average Medium 59 10-15
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