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Introduction 

Matching the huge demand for capital in infrastructure projects around the world with
the available supply of long-term funds by institutional investors – whether pension
funds, insurers or sovereign wealth funds – has never been so high on the international
policy agenda. 

This momentum, illustrated by the G20’s focus on long-term investment in infrastructure,
coincides with the steadily growing investment appetite from investors for unlisted and
illiquid assets. However, full-fledged investment solutions demonstrating the benefits of
long infrastructure investment for institutional investors remain elusive, and documenting
the investment characteristics of long-term investment in infrastructure has become a
pressing issue. 

Long-term investment in infrastructure is part of a broader trend among institutional
investors to improve portfolio diversification or seek higher returns through alternative
investments, to invest increasingly outside of public capital markets, to find sufficiently
long-dated instruments with a more attractive performance than government bonds, and
to invest in inflation-linked securities other than low-yielding Treasury Inflation-Protected
Securities (TIPS). One of the salient features of these emerging investment choices is the
decision to buy assets that are infrequently traded and hold them until maturity. 

The growing interest of investors for infrastructure investment is motivated by what we
call the ‘infrastructure investment narrative’ (see Blanc-Brude, 2013c). This is the notion
that infrastructure investments uniquely combine the following characteristics: 

•    The provision of ‘essential services’, hence low correlation with the business cycle.
•    Low price elasticity of demand for service and a degree of monopoly power, hence

pricing power that provides an inflation hedge.
•    Predictable and substantial free cash flow. 
•    Attractive risk-adjusted cash flows, available over long periods of time. 
•    Access to unlisted, illiquid financial assets. 

Therefore, investing in infrastructure implies: 

•    Improved diversification.
•    Better liability hedging, including inflation protection.
•    Less volatility than capital market instruments.

Today, the infrastructure investment narrative is the only available ‘benchmark’. However,
this narrative is defined a priori and has not been subject to a rigorous and comprehensive

1.1 Why
infrastructure? 

1
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performance measurement exercise. Investors considering investing in infrastructure need
to form return and risk expectations to make allocation decisions. In this book, we develop
asset valuation methodologies and data collection templates that aim to contribute to the
effective benchmarking of privately held infrastructure project debt and equity. 

The need for benchmarks of privately held investments in infrastructure may seem incon-
gruous at first. After all, infrastructure projects are lumpy and highly idiosyncratic endeav-
ours. If every infrastructure project is different, what can investors learn from a benchmark? 

In modern finance, asset allocation is not about picking individual investments, but
instead focuses on investing in groups of reasonably homogenous assets giving access
to remunerated risk factors. The performance of each of these groups can be evidenced
by a benchmark. 

In effect, the narrative described above is also a model that describes the expected
characteristics of the average investment in infrastructure. In turn, individual investments
in specific jurisdictions, relying on one form or another of contractual or regulatory
arrangement, may only have some or none of these characteristics. 

However, assessing the opportunity to increase allocations to privately held infrastruc-
ture requires that investors understand the risks and performance to expect over time
and in different economic environments, and that regulators understand the risks
investors are taking. 

Benchmarking the expected behaviour of privately held infrastructure investments has
become necessary to allow investors to fully integrate such financial assets into their
asset-liability management exercises, as well as to allow regulators to calibrate the risk-
based regulatory frameworks that make these investments possible (or not) for large
institutional investors. 

The objective of building long-term investment benchmarks is simply to create the per-
formance measures that investors and regulators need. These measures include the
expected return that reflects the dynamic risk profile of infrastructure projects and ade-
quate risk measures for portfolio management (such as conditional value at risk), as well
as correlation measures between infrastructure investments and between baskets of
infrastructure investments and other types of assets. 

The information created by such benchmarks will be instrumental in matching the supply
and demand of long-term capital. 

None of these measures are currently available to long-term investors in infrastructure.
Indeed, creating relevant performance measures is not without difficulties. Issues
include the absence of readily available and comparable data, and the limitations of
using listed proxies to benchmark lumpy and privately held financial assets like infra-
structure equity or debt. 

1.2 The demand
for benchmarks 
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2



1.3 A roadmap 

Documenting
underlying

instruments 

To achieve this objective, we have designed a roadmap describing a series of applied
research and data collection steps to arrive at the desired measures of infrastructure
investment performance. 

Benchmarking long-term investments in infrastructure requires a two-level approach,
starting with underlying instruments and then documenting the behaviour of different
portfolios built with such instruments (see Blanc-Brude, 2014a, for a discussion). 

At the underlying level, five steps are necessary to clarify and document the performance
of infrastructure financing instruments, both equity and debt: 

1.   Define the relevant financial assets
     Improving the benchmarking and regulation of any type of investment first requires

well-defined underlying instruments. As infrastructure investment is currently ill-
defined, the first step of our roadmap is the creation of unambiguous definitions of
financial instruments for long-term investment in infrastructure. 

     Indeed, as we show in Chapter 2 infrastructure assets are not real assets but finan-
cial contracts. From an asset allocation perspective, industrial classifications such as
‘roads’ or ‘power’ are close to useless. A first solution to the absence of a widely
agreed on definition of ‘infrastructure’, which we develop in Chapter 3, is to focus on
project finance debt and equity as defined in the Basel II Accord. Other approaches
to infrastructure investment at the underlying level must also be developed, as long
as they refer to well-identified financial instruments (for example, the equity capital of
certain types of regulated network operators). 

2.   Design adequate valuation and risk measurement methodologies
     Once a clear and broadly accepted definition of underlying instruments is in place, ade-

quate valuation and risk measurement methodologies that take into account the infre-
quent trading of most underlying infrastructure equity and debt can be developed. 

     By ‘adequate’ we mean that such methodologies should rely on the rigorous use of
asset pricing theory and statistical techniques to derive the necessary input data,
while aiming for parsimony and realism in data collection. The proposed methodolo-
gies should lead to the definition of the minimum data requirement (MDR), which is
necessary to derive robust return and risk estimates. 

3.   Determine the data collection requirements
     While ensuring theoretical robustness is paramount to the reliability of performance

measurement, a trade-off exists with the requirement to collect real world data from
market participants. In particular, proposed methodologies should aim to minimise
the number of inputs in order to limit the number of parameter estimation errors. 

     Adequate models should also focus on using data points that are known to exist and
are already collected/monitored, or could be collected reasonably easily. In all cases,

Introduction
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data requirements should be derived from the theoretical framework, not the other
way around. 

     In reality, the amount of available data initially will be limited both in scope, since not
all types of infrastructure projects exist in large numbers, and by time frame, because
infrastructure investments may have multi-decade lives and available records are
unlikely to span such periods. Such data paucity can also be addressed if models
are designed to allow for learning. 

     Whether the necessary data already exists or not, the determination of a parsimo-
nious data set for asset pricing will also inform the standardisation of a new invest-
ment data collection and reporting framework. 

4.   Standardise performance reporting
     Standardising infrastructure investment data collection allows for the emergence of

an industry-wide reporting standard, which can be recognised by investors and reg-
ulators alike as best practice. 

     This reporting standard can increase transparency between investors and managers,
who can be mandated to invest in a well-defined type of instrument and commit to
report the relevant data. Adequate reporting will also maximise industry participation
and reduce the cost of compliance. 

5.   Create a database of infrastructure equity and debt cash flows
     Once the required data and a standardised reporting/data collection template is

identified, a database of infrastructure project cash flows can be built to apply the
methodologies mentioned above. 

     Initially, historical data can allow for documenting the past performance of well-
defined infrastructure debt and equity instruments. Later, the ongoing collection of
project cash flows can permit the production of regular updates of the known per-
formance of such instruments over time. 

Once the adequate valuation and risk measurement methodologies have been deter-
mined for a given type of financial instrument, and data collection and reporting have
been standardised, the benchmarking of long-term infrastructure investments can effec-
tively take place by focusing on the relevant performance measures at the portfolio level. 

While a portfolio consisting of a representative basket of assets is the most intuitive
benchmark, this approach is virtually impossible for investment in unlisted infrastructure
debt and equity. Given currently available infrastructure investment vehicles, an investor
cannot instantaneously buy a basket of assets that is representative of investable infra-
structure projects in existence at that point in time. 

It may be possible to invest in such a representative basket over time, but this may take
several years, by which time what constitutes a representative basket of infrastructure
investments is likely to have changed with the evolution of public procurement policies. 

Introduction
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Building relevant
portfolios 

Therefore, the most useful long-term investment benchmarks are likely to be a combina-
tion of well-documented ‘building blocks’ capturing systematic risk factors found in
portfolios of infrastructure instruments. Such benchmarks can correspond to well-iden-
tified investment strategies and combine the performance of the different groups of
financial instruments available in infrastructure finance to optimally achieve this explicit
target strategy. 

At the portfolio level, three more steps are necessary to arrive at useful long-term invest-
ment benchmarks in infrastructure: 

1.   Identify building blocks
     A number of risk factors can be expected to systematically explain investment per-

formance in infrastructure projects. For example, in Chapter 4, we show that the most
important of such factors are the contractual features of individual investment proj-
ects, in particular to what extent they are exposed to commercial risks, as well as the
development of the typical project life cycle, which, in infrastructure project finance,
tends to correspond to the continuous deleveraging of the firm’s balance sheet. 

     Therefore, the risk/return profiles of most infrastructure project financing instru-
ments can be grouped by revenue risk profile on the one hand and life cycle stage
on the other. 

     In other words, at any given point in time, infrastructure debt or equity can corre-
spond to either what is typically known as greenfield or newly built assets, or brown-
field or already existing and operating ones. The former are typically riskier and yield
higher returns, the inverse is often true for the latter. 

     The same debt and equity instruments can also correspond to, for example, toll
roads and merchant power projects in the higher commercial risk/higher return cat-
egory, and projects (also roads) that receive an income from the government based
on the availability of service or those that have a take-or-pay offtake contract (possi-
bly a power plant) in which their future income is independent of market conditions. 

     Such projects exhibit less volatile cash flows and lower returns than those exposed
to commercial risks. Therefore, any equity or debt instrument used to finance an
infrastructure project can be categorised according to such a two-dimensional
matrix of revenue risk profile and life cycle stage. 

     While these are not the only systematic risk factors found in infrastructure projects,
we review recent research in Chapter 4, which shows that such risk categories
explain most of the variance in credit spread levels in project finance loans. 

     Once the most homogenous subgroups of individual infrastructure finance equity
and debt instruments have been identified, relevant investment strategies using
these building blocks can be designed. 
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     The statistical validation of these insights is a key step in the roadmap towards build-
ing an infrastructure investment benchmark, including ensuring that individual build-
ing blocks exhibit low levels of correlation between themselves. 

2.   Define relevant investment strategies
     As they comprise long-term illiquid assets, a basket of infrastructure projects is not

easily or instantly investable. However, the building blocks discussed above can be
combined to meet investors’ individual long-term objectives. 

     For example, Blanc-Brude and Ismail (2013b) show that combining a block of green-
field debt with one of brownfield debt can create substantial diversification benefits
(that is, increase returns and lower portfolio risk). 

     Therefore, along the greenfield/brownfield spectrum there is a continuum of efficient
portfolios that can serve as a reference point for investors looking to build a portfolio
of infrastructure project debt using available instruments over a given period of time. 

     For each strategy, and using the asset pricing and risk measurement methodologies
discussed above, various return measures (period return, yield to maturity, return in
excess of the investment base case), risk measures (expected loss, value at risk and
expected shortfall), and (effective) duration can be computed and inform both the
asset allocation process and calibration of prudential regulatory frameworks or inter-
nal risk models. 

3.   Investment benchmarks
     Finally, the strategies identified above can be used as long-term infrastructure invest-

ment benchmarks. Using historical data, the correlation of each strategy’s perform-
ance with other investment opportunities, such as corporate debt or public equity,
can be measured and estimated on an ongoing basis. 

     This last step answers the all-important question of the diversification potential of
individual strategies using infrastructure instruments as underlying assets. 

Implementing this roadmap requires an extensive data collection and modelling effort.
Initially, historical data needs to be collected to calibrate valuation and risk models, and
to provide a comparison with other asset types. 

Such benchmarks can also be computed on an ongoing basis not only to continuously
inform investors’ asset allocation choices, but also provide them with performance
assessment tools vis-à-vis infrastructure managers or their own direct investment pro-
grammes. The adoption of standardised performance reporting by market participants
will be instrumental in this regard. 

This book addresses the first three steps of our roadmap: it focuses on defining, pricing
and documenting the behaviour of certain types of financial instruments widely used in
infrastructure finance – infrastructure project finance debt and equity. 

1.4 This book 
Objectives 
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Organisation 

It also provides a comprehensive review of existing academic research on the nature and
performance of such instruments. It also develops valuation models and data collection
templates that can be applied by the financial industry and lead to the creation of global
investment benchmarks in privately held infrastructure. 

Each valuation framework is designed with data availability and collection costs in mind
while focusing on applying state-of-the-art valuation approaches that allow computing
the required investment metrics, (that is, not only expected returns but also risk meas-
ures that are essential from an asset allocation, asset liability or prudential perspective). 

This book is organised into five parts. Part I provides a comprehensive discussion of the
theoretical and empirical literature on infrastructure investments, and highlights the nature
of underlying assets and the determinants of systematic risks found in such investments. 

Part II reviews the rationale for building long-term investment benchmarks, outlines the
empirical and theoretical challenges of valuing privately held infrastructure investments,
and discusses several ways forward to building applicable yet theoretically robust val-
uation frameworks. 

Part III details the design and implementation of an infrastructure project debt valuation
model using a structural credit risk approach that can easily be documented with exist-
ing creditor data, as well as a debt renegotiation model that allows valuing the embed-
ded options found in infrastructure project loans, in particular, the value of their ‘tail’. 

Part IV proposes an application of the classic dividend discount model to the case of
infrastructure project equity when complete time series of dividends are unavailable and
market prices are not uniquely determined by an equivalent (replicating) portfolio of list-
ed assets. 

Finally, Part V summarises our findings and presents the data collection requirements to
implement the proposed valuation frameworks.                                                              n
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