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Sample Executive Summary

Section 4: Infrastructure Funds

In Section 4, we give a comprehensive overview of the market for listed and unlisted
infrastructure funds. Using two data samples for unlisted and listed infrastructure funds, we
also document on fund investment strategies, fee structures, investment duration, etc.
Furthermore, we analyze whether a bubble has developed in the market for European

infrastructure investments over the last years.

e The fundraising market and the total number of unlisted infrastructure funds have
increased dramatically over the last few years. For example, the number of unlisted
infrastructure funds increased from 7 in the year 2004 to 20 in the year 2007 and the
commitments rose from $3 billion to a record high of $29.9 billion.

¢ Our simple bubble analysis for the European infrastructure market reveals that it is
possible that a bubble has developed in the European infrastructure market. In
particular, we show that the capital supply exceeded the capital demand for
infrastructure investments by €23.5 billion in the year 2007. However, it is difficult to
judge whether this oversupply of capital will perpetuate in the future. Even if the
fundraising activity remains constant but the leverage ratios drop in the future due to
the current credit crisis, the capital supply could again fall below the demand in the

future.

¢« The dominant market for listed infrastructure in terms of market capitalization and
number of listed entities is the Australian Securities Exchange. As of 30 May 2008,
there were 23 listed infrastructure funds available with a combined market
capitalization of A$38.96 billion.

¢ There are a number of similarities among the infrastructure funds included in our data
samples. Most of the listed and unlisted infrastructure funds follow opportunistic
investment strategies and have a mixed geographical and sector focus. Furthermore,
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most infrastructure funds are usually captives, i.e., they are run by a larger financial
institution, such as a bank.

Most unlisted infrastructure funds have traditional private equity type fund structures.
Therefore, the fee structure of unlisted infrastructure funds is also quite similar to that
of unlisted private equity funds. There is a performance independent management
fee, which is generally expressed as a percentage of the committed capital and is
paid annually. The average management fee of our sample of unlisted funds is %
p.a. The second source of compensation, the carried interest, entitles the general
partner to a certain share of the capital gains of the fund. On average, this carry
amounts to % for our sample funds. The carried interest is usually only paid, if the
investor's return exceeds a defined hurdle rate. The average hurdle rate of our
sample funds amountsto ~ %.

We find that with increasing size of the funds, the management fees seem to
decrease slightly. However, a slightly different picture emerges if one differentiates
between captive and independent funds. The result of decreasing management fees
with increasing fund size does only hold for the subsample of independent funds.

Among the captive funds, average management fees do not vary with fund size,
possibly due to different internal compensation and incentive schemes. A slight
difference in management fees can also be observed with respect to the fund stages.
A comparison shows that the average management fee of funds that only invest in
Greenfield is higher than for funds that exclusively invest in Brownfield. Finally,
management fees also tend to decrease slightly with the number of funds the
investment company has raised in the past.

Listed infrastructure funds usually also have two fee components. A base or
management fee and a performance related component. However, as these vehicles
are listed on a stock market, the detailed construction of both fee components differs
from the case of unlisted infrastructure funds. The base or management fee is
typically measured as a percentage of the infrastructure fund’'s market value.
Typically, this base fee ranges from 1.0 percent to 1.5 percent p.a. The performance
related fee of listed infrastructure funds is typically a percentage of the amount by
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which the fund outperforms a benchmark index. Usually, this figure ranges from 15% ¢« Sample II: contains N=874 direct investments in infrastructure companies that have
to 25%. been financed by funds with an infrastructure or a mixed investment focus. Thereby,

a company is considered to be related to infrastructure if it belongs to one of the

¢ Unlisted infrastructure funds do usually provide figures on the target IRRs of the fund. following CEPRES industry classifications: natural resources/ energy, construction,

The average target IRR for the funds of our sample is %, where values range from . . . .
logistics, transportation, waste/ recycling or environment.

10% to 30%. The given target IRRs are influenced by the investment strategy of the
funds. In specific, we find that the mean target IRRs are highest for funds that In Section 5.2, we highlight the typical cash flow patterns of direct investments in unlisted
exclusively invest in Greenfield projects and lowest for funds that exclusively invest in infrastructure companies and compare them to traditional unlisted private equity investments.

Brownfield infrastructure assets. Our main findings are:

sample has a term of  years. In total, values range from a short term of 5.00 years
to an extraordinarily long term of 25.00 years. In addition, most unlisted infrastructure
funds exhibit the possibility that the general partner can extend the fund’s lifetime for

¢ Unlisted infrastructure funds have a predefined lifetime. The average fund in our ¢ On average, we find that around 72% of the capital is invested in an infrastructure

deal on the investment date and that it takes 29 months until fully invested. Thereby,
our analysis reveals that Greenfield type deals — investments involving new physical
Capex — are on average invested faster than later-stage Brownfield deals. In addition,

some additional years with the agreement of the investors by an investor's consent. the results indicate that the speed at

Cash Flow Pattern invested differs

The average value of this extension period for the funds in our sample is 2.65 years. which capital is

somewhat between the major

* Therisk in any infrastructure project is also driven by the amount of financial leverage geographical regions. On average, around 75% of the capital is invested on the

applied to the transaction. On average, the unlisted infrastructure funds in our sample investment date for US deals and around 83% for EU deals. Furthermore, we find

. A 0 .
have a target leverage ratio (on the individual deal level) of 73.84%. However, with that the sectoral focus of the deals does only have a small effect on the drawdowns

. 0 0 .
values ranging from 0% to 95%, there is a large spread between the funds. patterns. In particular, it is revealed that the committed capital of infrastructure

investments in environment, waste/ recycling and natural resources/ energy is, on

Sample Executive Summary average, drawn slightly slower, at least, at the start of the investments.

%Ctl on 5: | nfrastr UCture Dl reCt | nVGStrTEntS * The second issue of interest is the typical time pattern of the capital distributions of

infrastructure investments. It is revealed that average capital disbursements are

distributed relatively uniform over the investment's lifetime. In addition, a comparison

with traditional direct private equity investments also shows that infrastructure

Section 5 presents our empirical analysis of the cash flow dynamics and the risk/return investments, on average, distribute their capital faster than those. These relatively

characteristics of unlisted direct infrastructure investments. The empirical analysis is based uniform and faster distributions patterns corroborate the stable cash flow structures of

on a comprehensive dataset from the Center of Private Equity Research (CEPRES). For the infrastructure investments described as a main feature of infrastructure investments

purpose of our analysis, we construct two different data samples: in Section 1. However, our additional analyses also show that there is a wide
. Sample I contains N=459 direct investments done by funds with a focus on variation in the speed at which the capital is returned to the investors. For example,

infrastructure, where the investment manager gave the denomination infrastructure in the amortization periods of the infrastructure investments range from 2 to 192

the fund’s name. months. This finding is interesting for the following reason. If all infrastructure
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investments exhibit stable and predictable cash flows as the common wisdom infrastructure sample l are % and , respectively.

implies, one would expect the amortization periods to be quite uniform among the

sample investments. However, the fact that the variation is indeed quite large « In addition, we show that the average returns of direct infrastructure investments

indicates that the infrastructure investment universe is much more diverse than differ between the major geographical regions. On average, the gross IRRs of the

. . . 0 . o0/
commonly assumed, where bond-like investments do only constitute a fraction of the realized investments in Europe amount to % and in the US to = %; average

available investment opportunities and many investments look more like traditional multiples are - and -, respectively. Comparing IRRs and multiples shows that the

private equity deals differences in IRRs between the EU and US can mainly be attributed to shorter

average holding periods of the investments in the EU. The modest returns in the US

* Furthermore, it is analyzed whether the time patterns of the capital distributions are must be attributed to highly regulated infrastructure market in this region and the fact
influenced by the deal type or geographical region of the investment. Our results that it is still and at a very early stage of development compared to the more
show that Greenfield type investments distribute the capital much slower, especially advanced infrastructure markets in Europe.

in the first few months of the lifetime. This result seems reasonable, as these kinds of

investments are usually built from scratch and it therefore takes longer until the « Furthermore, the results indicate that the returns of direct infrastructure investments

capital is returned back to the investors. Finally, it is shown that the capital of deals in are also influenced by the sectoral focus of the deals. We find that the highest returns

the EU is distributed much faster than for deals in the US. in terms of IRRs can be observed for the realized investments in natural resources/

energy (%), followed by logistics ( %), construction (%) and transportation ( %).
e The total average investment duration of the core infrastructure investments of The lowest returns are generated with investments in environment (%) and waste/
sample | is approximately equal to months or  years. This figure seems to be quite recycling ( %).

low, given the conventional wisdom that infrastructure assets are quite long-lived

assets. However, this seemingly contradiction can easily be resolved. It is in line with « In order to assess the risks associated with direct infrastructure investments, we look

the fact that the unlisted infrastructure investments are typically made by funds with at the spread of returns for this asset class. For both performance measures the

traditional private equity type fund structures that have a limited lifetime. Additionally, median values lie significantly below the corresponding means. Thus, indicating a
positively skewed distribution of the IRRs and multiples, where values range from -
100% to 3503.79% for the IRRs and multiples range from 0 to 58.50. These positively

skewed distributions and large spread of returns can be seen for both samples and all

we also show that there is wide variation in the speed at which investments are
exited. For instance, some investments are exited almost immediately while other

take as long as  months to be finally realized.
analyzed subsamples.

In Section 5.3, we assess the risk and return characteristics of direct investments in unlisted

infrastructure companies and compare them to traditional unlisted private equity investments. * The large spread of retumns for infrastructure investments at the individual transaction

The main results can be summarized as follows: level are striking given the conventional notion that all infrastructure deals are bond-

like investments that deliver stable and predictable cash flows. In fact, it seems that

* The standard measures used to assess the performance in this study are the internal some infrastructure investments are much riskier than they are typically perceived.
rates of return (IRRs) and the multiples of the infrastructure transactions. The This finding also confirms our previous statement that a part of the infrastructure
average gross IRR and gross multiple investments have more in common with traditional private equity and do not show the
(before all Performance and Risk fees) for the realized features traditionally regarded to be constituent for infrastructure.

transactions of our total core
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e Furthermore, the large spread of returns underlines that institutional investors should
build up highly diversified portfolios of infrastructure participations.

e« A comparison of the risk and return characteristics of direct infrastructure and
traditional private equity investments finalizes our analysis of unlisted direct
infrastructure investments. In general, we find that infrastructure investments are
more similar to traditional private equity than commonly perceived. In particular, our
analysis reveals that the average IRRs of the direct infrastructure investments are
quite alike to what can be observed for European and US buyout investments.
Furthermore, the investment risks also seem to be quite similar to that of traditional
buyout deals — both in terms of the standard deviations of the IRRs and also in terms
of default rates of the deals. With the fund managers’ plan to invest an increasing
amount in core-infrastructure deals, however, this observation might change.

Sample Executive Summary

Section 6: Listed Infrastructure Investments

In Section 6, we present our empirical results for the performance of listed infrastructure
investments. In order to evaluate the performance of listed infrastructure investments, two
infrastructure indices are employed.

«  We measure the performance of listed infrastructure investments by using two
recently developed global infrastructure indices: the S&P Global Infrastructure Index
and the NMX Infrastructure Global Index. For the purpose of a comparison with
traditional public equity, the MSCI World index is utilized.

« Over the analyzed periods, the traditional public equity returns - as measured by the
MSCI - showed a lower performance than the two infrastructure indices. For example,
over the last five years, infrastructure returns as measured by the S&P Global
Infrastructure Index amounted to 102.52% while the MSCI returns were only 31.60%
over the same period. Furthermore, we show that the return volatilities of both indices
were slightly lower compared to their MSCI counterparts in all observation periods.
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Thus, listed infrastructure formed an attractive investment opportunity from a mere
risk and return perspective. However, the conventional wisdom that infrastructure
investments offer bond-like returns at very low levels of risk can also not be confirmed
by considering listed infrastructure investments.

More importantly, after analysing both infrastructure indices we cannot confirm the
common notion that infrastructure investments have a low return correlation with
traditional public equity. For example, we find that the correlation between the MSCI
returns and S&P Global Infrastructure returns over the last five years amounts to 0.82
and between the MSCI returns and NMX returns is only slightly lower with a value of
0.76. Therefore, the diversification benefits of listed infrastructure investments seem
to be of only limited magnitude which is also confirmed by the high positive beta
coefficients of the indices.
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Sample Satistics: Returns/ Cash Flows
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7. CONCLUSION

Infrastructure as an asset class has commanded increasing interest in the last few years.
This development is mainly driven by two facts: On the one hand, there is keen interest from
institutional investors to invest in alternative investments that can deliver relatively
predictable, income-oriented returns and offer additional possibilities for diversification. For
pension funds, for example, the long duration and relatively steady cash flow characteristics
of infrastructure investments exhibits considerable appeal. On the other hand, traditional
supply of infrastructure services by the public sector is increasingly constrained by the
combination of limited fiscal resources, the scale of required new infrastructure and the costs
of replacing aging assets. For Europe, in particular, an additional driver for the infrastructure
sector is an ongoing significant change in population, both in size and in composition. In the
period leading up to 2030, most of the European countries will face a significantly declining
and aging population. As a result, a deep gap arises between the infrastructure investments
required for the future and the public sector's capacity to meet those requirements. This
fundamental imbalance will persist and gain momentum during the upcoming decades -
fuelling the pressure to make use of the private sector in finding additional finance, as well as
develop and manage infrastructure assets efficiently. Moreover, the public sector is realizing
more and more that, in many cases, it is unnecessary for the public sector to own and
operate infrastructure assets and that projects can often be delivered in a more timely and
cost-effective manner by the private sector.

Responding to this increasing demand for private participation in the infrastructure sector,
there now exists an increasing number of vehicles to access the infrastructure investment
universe. Among these are direct investments, unlisted infrastructure funds and listed
infrastructure funds. However, despite increasing interest and the emergence of different
investment vehicles, the characteristics of infrastructure investments and their historical
performance and cash flow dynamics are not well documented empirically yet. The aim of
this study is to fill this gap. In order to do so, we started with a comprehensive review of the
conceptual characteristics of infrastructure assets and illustrated the main drivers of future
private participation in infrastructure financing. Using two unique collections of unlisted and
listed infrastructure funds, we also provided a comprehensive overview over the market and
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the main characteristics of unlisted and listed infrastructure funds, e.g. their investment
strategies, geographical and sector focus and fee structures.

At the core, the empirical analyses in the last two parts of this study shed light on the risk and
return dynamics of infrastructure investments. To analyze the risk/return characteristics and
cash flow dynamics of unlisted infrastructure investments, two unique samples of direct
investments from the CEPRES database were employed. To analyze the performance
characteristics of listed infrastructure investments, we utilized two global infrastructure

indices.





