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current debate on pensions to facilitate the
move towards greater coordination of pension provision systems in Europe. From this
perspective, firstly, investors must be more
aware of the risks borne by pension schemes,
when evaluating the solvency of sovereign
debtors. Secondly, European institutions must
keep working towards greater transparency
and information regarding public finances,
notably with respect to the available data and
the modelling of public and private pension
liabilities. Ultimately, taking into account
explicit and implicit pension commitments in
the stability targets should be envisaged. This
would allow stakeholders to better apprehend
pension risk and to foster coordinated long-run
reforms across countries.
!

This article is a short version of the EDHEC-Risk
document Towards Better Consideration of
Pension Liabilities in European Union Countries
(Cocquemas, 2013, available on the edhec-risk.com
website), focused only on public pensions. Figures
for the liabilities are slightly different as they are
accrued in this paper to 2011 rather than 2010.
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Effective benchmarks for
infrastructure equity investment
Frédéric Blanc-Brude, Research Director, EDHEC-Risk Institute–Asia

A

recent research quandary with respect
to infrastructure equity investment
has also been a source of interrogation for final investors: while the economics of
underlying infrastructure investment suggests
a low and potentially attractive risk profile, the
experience of investors and available research
evidence have been different and rather mixed.
This article, based on recent research we have
conducted1, attempts to explain why this has
been the case and what new research and
benchmarking efforts are necessary to create
investment solutions that realign expectation
and observed investment performance as well
as to inform the regulatory debate in relation to
institutional investing in long-term assets like
infrastructure equity.
Our contribution is threefold: in a first part,
we discuss the nature of underlying infrastructure equity and what mechanisms explain its
investment characteristics. Next, we review the
rationale for infrastructure investing by insurance companies and pension funds and existing
empirical research on the performance of existing investment routes and vehicles. Finally, we
discuss what approaches to benchmarking and
portfolio construction might best capture the
characteristics of underlying infrastructure and
highlight the need for new data collection and
appropriate benchmarking methodologies.

The nature of underlying
infrastructure investments

Infrastructure equity investments derive their
characteristics from the contractual relationship
that creates the opportunity to delegate investment in stand-alone infrastructure facilities.
These investments are relationship-specific
– they have little or no value outside of the contractual relationship in question, in particular,
they have no value if they are not used. In this
INVESTMENT&PENSIONS EUROPE SPRING 2013

respect they are the opposite of real assets since
they have no intrinsic value. From the relationship specificity of infrastructure investments
also springs their tenor, since they can only be
recouped over a period of effective use. This
tenor is typically long enough (beyond 10 years)
to qualify as long term.
Furthermore, a significant proportion of any
country’s infrastructure is public infrastruc-

“Infrastructure equity investments derive
their characteristics from the contractual
relationship that creates the opportunity
to delegate investment in stand-alone
infrastructure facilities. These
investments are relationship-specific –
they have little or no value outside of the
contractual relationship in question, in
particular, they have no value if they
are not used”
ture insofar as a public entity guarantees the
continuity of service. Thus, despite investment
delegation, the ownership of most tangible
infrastructure remains explicitly in the public
domain, and always implicitly under the eminent domain of the state. Hence, when contracts
have a well-defined tenor (eg, project finance),
1 Blanc-Brude, F. (2013). Towards Efficient Benchmarks for Infrastructure
Equity Investments. EDHEC-Risk Publication produced as part of the
Meridiam/Campbell Lutyens research chair on Infrastructure Equity
Investment Management and Benchmarking.

the terminal value of such investments can be
considered to be zero.
Likewise, when assets are held in perpetuity
(eg, utilities) the exit value of the firm’s equity
should solely be a function of risk-adjusted
expected cash flows to equity. In the absence
of valuable tangible assets, it follows that
firms existing solely to enter into long-term
contracts delegating investment in standalone
infrastructure projects – usually known as
project companies or special purpose vehicles,
but also utilities – derive their value solely
from the characteristics of those contracts and
the cash flows to which they give rights. These
contracts delegating infrastructure investment
are characterised by a risk-sharing mechanism
embodied by the revenue model agreed between
the delegating party and the party carrying out
the investment. While numerous risk-sharing
agreements can be envisaged, in principle, few
are used in practice (Blanc-Brude 2012).
Thus, three types of contracts are used to
delegate investment in ‘public’ infrastructure,
ie, when the party delegating investment in an
infrastructure project is the public sector:
, Availability payment schemes, by which the
public sector promises to pay a fixed income
over a pre-agreed period, typically in excess of
two decades, in exchange of what the investor
accepts responsibility for the investment, operating, debt service and residual equity cash flows
related to delivery of an infrastructure project,
according to an agreed output specification.
Terminal value is set to zero and control of the
physical assets is returned to the public sector at
the end of the contract. This model is typically
used to deliver social infrastructure projects like
schools, hospitals or government building.
, Commercial schemes, by which the public
sector enters into the same contract with an
investor but in exchange for a variable income !
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cash flow. This is typically the case with
tolled transportation projects, for which the
investor is granted the right to collect tolls/tariffs from users. Terminal value is set to zero in
most jurisdictions. This model is typically used
for transport projects with real tolls.
, Capped commercial schemes consist of the
same investment proposition as commercial
schemes but with a larger degree of revenue
sharing with the public sector on the upside
(eg, capped/floored equity returns in utilities,
shadow tolls in transport projects, etc). Terminal value may not always be set to zero – eg,
privatised utilities own tangible assets outright
and in perpetuity – but, as discussed earlier, an
implicit contractual relationship with the public
sector (eminent domain), to which an explicit
regulatory framework may be added, conditions
the value of the investment.
The first proposition can be considered as the
reference contract while the second and third
propositions are variants including a risk premium for commercial risk and varying degrees
of risk sharing between the public and private
sector. Downside protection for example may
take the form of implicit (eg, continuity of public service for utilities) or explicit government
guarantees (eg, minimum revenue guarantees in
some toll road concession contracts).
In the case of private infrastructure, that is
when both parties are private firms, contractual
arrangements tend to combine the availability
payment model using a so-called ‘take-or-pay’
purchasing agreement, by which the party delegating investment also commits to paying for up
to a certain level of output defined as a proportion of capacity, and commercial risk for the
remaining capacity (eg, coal processing terminal).
Having acknowledged the contractual nature
of infrastructure equity investments, we review
how they are created empirically. The immense
majority of them correspond to either privatised
utilities or project financing. Together, these
two forms account for most privately invested
infrastructure in Europe and the world since the
1980s.
Hence the contractual and regulatory
arrangements found in project financing and
utility regulation can explain cash flows to
equity and what risks should be taken into
account when valuing individual projects. The
literature argues that project-specific risks like
construction and operations are well managed
through networks of contracts. The role of the
financial structure is also of interest given the
high leverage observed in project financing and
the increasing leverage of regulated utilities’ balance sheets in recent years. Here, the academic
literature on corporate finance argues, perhaps
counter-intuitively, that high leverage is a sign
of low asset risk.
As is well documented in the economic
literature, private investment creates incentives for cost control and operational efficiency.
Hence, construction or credit risk in a project
finance setting can be considered endogenous
or managed risks. Exogenous sources of risk
affecting cash flows to equity in infrastructure
projects and utilities include demand risk, contract renegotiation and political risk. Empirical
studies show that the presence of demand
risk in the revenue model of an infrastructure
investment vehicle creates significantly riskier
equity. To the extent that the equity returns of
different infrastructure assets are influenced by
different demand risks or influenced differently
by the same demand risk, there is diversification
potential in a portfolio context.
Moreover, the life-cycle of infrastructure
projects – from construction to operations to
decommissioning – can be expected to impact

!
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equity valuations, risk and profitability and be a
source of portfolio diversification as well.
Finally, the economic literature argues
theoretically and empirically that long-term
contracts will almost necessarily lead to renegotiations either because the contract is silent
about a particular state of the world, or because
the opportunity to continue the delegation
process under the conditions initially agreed
is questioned by one party. In this context,
the economic regulation of utilities is a case of
planned renegotiation. However, the outcome
of renegotiation is not necessarily to increase
equity risk in so far as it allows for the continuous adaptation of the contractual commitment
of the parties. It can however be a source of
opportunism and redistribute the contract
surplus ex post.
Thus, economics and financial economics
provide a rich framework to understand the
nature of underlying infrastructure equity
investment. Theoretical and empirical work on
contracts and economic regulation in particular
highlight the mechanisms that drive the risk
and returns of infrastructure equity.

Investing in underlying
infrastructure

The decision to invest equity in firms that
solely enter into long-term contracts delegating
investment in infrastructure projects must rest
on an explicit or implicit model. In line with
our review of the nature of underlying infrastructure, we call this model the infrastructure
investment narrative after Daniel Kahneman’s
definition of a narrative as “the passive accept-

“Existing academic research finds that
listed infrastructure indices and unlisted
infrastructure PE do not deliver the
infrastructure investment narrative
consistently, while direct investment can
be expected to suffer from important
portfolio construction issues leading to
over-concentration”
ance of the formulation given” (Kahneman,
2002). According to this often implicit model,
tangible infrastructure assets, immobile and
demanding high sunk capital costs and long
repayment periods are expected to create
monopolies thanks to barriers to entry and
increasing returns to scale. Thus, asset owners
are expected to benefit from the low elasticity of
demand creating pricing power and an inflation
hedge, as well as low return covariance with
other investments, allowing attractive riskadjusted returns.
Investors may decide to invest in infrastructure equity for reasons other than the investment narrative defined above, with different
time horizons and different return expectations.
Still, we expect the majority of investors to be
considering infrastructure equity investment
in order to replicate this investment narrative,
either to contribute to objectives of performance seeking (higher Sharpe ratio) or liability
hedging (duration, inflation link, etc).
The empirical question is how this investment narrative may be captured. We review
existing research on several vehicles: listed
infrastructure indices, listed infrastructure
funds, unlisted close-ended seven- to 10-year
private equity style funds (PE) and direct invest-

ment (without intermediation or external managers) in project company equity and privatised
utilities by final investors. Existing academic
research finds that listed infrastructure indices
and unlisted infrastructure PE do not deliver
the infrastructure investment narrative consistently, while direct investment can be expected
to suffer from important portfolio construction issues leading to over-concentration. The
research results that we review may help explain
the evolution of the perception of infrastructure
equity investment amongst final investors over
the past decade, and their reported frustration
regarding the delivery of the infrastructure
investment narrative.
However, we argue that none of these strategies is designed to access the characteristics
of underlying infrastructure effectively and
efficiently. Indeed, they are driven by a focus
on the physical characteristics of underlying
infrastructure assets and, in the case of unlisted
PE funds, they are speculative strategies with
a focus on exit value as opposed to capturing the full tenor of infrastructure contracts.
Direct investments by final investors should be
more suitable in principle but lot sizes create
significant diversification challenges without
intermediation – ie, access to granularity.
In order to capture the investment narrative
suggested by the economics of infrastructure
investment, better benchmarks and more appropriate strategies are needed.

Benchmarking infrastructure
equity investments

Institutional investors should express great
interest in using index-based products to
increase their exposure to infrastructure.
Indices have the potential to meet the major
expectations institutional investors have of
infrastructure investment.
In a multi-asset class context, indices
can provide infrastructure market beta and
therefore a means of diversification. Also
supporting the fact that index instruments
make infrastructure diversification possible,
infrastructure index portfolios by themselves
are likely to provide attractive risk-adjusted
returns, a suitably designed index portfolio will
optimise the risk-reward ratio at the portfolio
level by combining constituents on the basis of
scientific diversification. The production of an
infrastructure beta requires that the portfolio
be made free of specific risk. If specific risk
cannot be easily diversified, then betas will
not be available and there will be the basis for
compensation of total risk rather than market
risk only.
Although the potential benefits of indexbased infrastructure products seem very
attractive, our current knowledge based on past
experience of PE funds or listed infrastructure
companies is inappropriate to develop such
products.
Building infrastructure betas will require
concerted efforts between final investors, investment managers and academics.
We argue that infrastructure equity investment should rely on two principles: building
blocks that are representative of the contractual
nature of the underlying and portfolio/benchmark construction that optimises the risk/
return trade-off of these building blocks.
Efficient portfolio construction and benchmarking using infrastructure equity should aim
to optimise diversification benefits by exploiting
the different phases of the asset lifecycle and the
different level of systematic and remunerated
risk found between different types of contractual
and regulatory frameworks. Creating efficient
benchmarks for infrastructure equity investing
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will go a long way in allowing final investors like
insurance companies and pension funds to assess
the riskiness of such investments.
It is apparent from our review and discussion
that substantial data reclassification as well as
new data collection is needed, and a significant
amount of theoretical and empirical work
remains to be done to arrive at appropriate
benchmarks and to test the sensitivity of equity
investment to different categories of risk found
in project finance, regulated utilities and other
legitimate infrastructure investments areas,
including the role and diversification potential
of the different periods in the life-cycle of infrastructure investments.
We also aim to inform the regulatory debate
in relation to institutional investing in longterm assets like infrastructure equity under, for
example, the Solvency II regime. Data collec-

tion, reporting standards and the development
of infrastructure equity benchmarking research
will be some of the major undertakings of the
EDHEC-Risk Institute Research Chair supported by Meridiam & Campbell Lutyens in
2013 and 2014.
The research from which this article was drawn
was supported by Meridiam Infrastructure and
Campbell Lutyens as part of the research chair on
“Infrastructure Equity Investment Management
and Benchmarking” at EDHEC-Risk Institute.
The purpose of the chair is to provide a better
understanding of the nature and investment
profile of equity investment in infrastructure
assets. It focuses on fostering data collection and
aggregation from investors and on improving the
benchmarking of return distributions for direct
and indirect investment in infrastructure equity

by developing an academically-validated and
industry-recognised index.
The full version of the research is available
on the EDHEC-Risk Institute website at the
following address: http://www.edhec-risk.com/
multistyle_multiclass/Meridiam_Infrastructure_
and_Campbell_Lutyens_Research_Chair
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Benchmarking of popular smart
beta strategies
Felix Goltz, Head of Applied Research, EDHEC-Risk Institute, Research Director, ERI
Scientific Beta; Ashish Lodh, Senior Quantitative Analyst, ERI Scientific Beta

I

n recent times, alternative equity index
strategies or ‘smart beta’ strategies have
gained in popularity. According to a recent
Financial Times article, State Street witnessed
a 53% rise in assets under management in smart
beta strategies over a one-year period and puts
the total amount invested in such strategies
at $5trn1. Despite the increasing interest of
investors in such strategies, one must note that
commercial strategies have not been the subject
of much risk assessment. This article highlights
a framework that allows for a detailed analysis
of commercial strategies.
Commercially-available smart beta strategies
are pre-packaged choices of stock selection and
weighting. A simple performance and risk analysis is not sufficient in explaining how different
parts of the methodology affect overall portfolio
performance. In order to beat the cap-weighted
index, smart beta indices deviate from them
in terms of stock selection, stock weighting, or
sometimes both. However it remains unclear
which selection and which weighting method
is most appropriate to reach a given objective.
Often one compares apples and oranges – for
example, one weighting scheme which changes
1 See http://www.ft.com/intl/cms/s/0/db361f1e-2912-11e2-959100144feabdc0.html#axzz2Lvr3V67r
2 The objective of maximum decorrelation can be measured by the GLR
measure. This is the ratio of the portfolio variance to the weighted variance
of its constituents (Goetzmann et al [2005]).
3 At each rebalancing date, the S&P 500 constituent is considered to be the
broad universe. The 100 least volatile stocks are selected from the broad
universe at each rebalancing date based on the stocks’ volatilities over the
period of the past two years. Weekly stock return data over the past two
years is used as optimisation inputs. All optimised portfolios used in the
analysis are long only. GMV optimisation is performed in the presence of
norm constraints (DeMiguel et al [2009]) with a lower bound of N/3 on
the effective number where N is the total number of stocks in the relevant
universe. A robust covariance matrix is estimated using a statistical factor
model following the approach in Amenc et al (2011). The downside risk of
stocks is used as a proxy for their expected returns (Amenc et al [2011]).

the stock selection versus another strategy that
changes both stock selection and weighting. It
is not then clear to an investor what drives the
differences in performance.
It appears that the ad-hoc index construction
approaches are driven more by marketing innovations than by a justified decision framework.
This article draws on research published in the
Journal of Portfolio Management (see Amenc,
Goltz and Lodh, 2012) and shows how one can
benchmark smart beta strategies by flexibly
combining the results of different choices for
the key steps in portfolio construction, ie, stock
selection and stock weighting. For a commercial
index, it is possible to construct advanced beta
benchmarks that pursue the same objectives,
have similar exposures to risk factors but are
built using diversified weighting schemes. It also
allows possible methodologies beyond existing
offers to be tested. We select two popular smart
beta strategies – defensive or low volatility and
fundamental indexing – as examples to illustrate
such benchmarking.

Benchmarking defensive strategies
– the Low Volatility index case

In this section, we construct an advanced
beta benchmark that has a similar low-risk
investment objective and similar constraints
to the S&P 500 Low Volatility index. The S&P
500 Low Volatility index is made up of the
100 least volatile stocks from the S&P 500
universe. These stocks are then weighted by
the inverse of their volatility to bring down
portfolio volatility further. In other words, the
strategy uses a combination of low-volatility
stock selection and an inverse-volatility
weighting scheme.
In the benchmarking exercise below, we
accept the objective to make a rather aggressive
choice in terms of stock selection by selecting only 20% of stocks in the universe, the 100
stocks with the lowest volatility. However, we
assess how the next step – weighting scheme

selection – can be done in other ways and
analyse the results of such alternatives. In
particular, an alternative would be to use a
diversification-based weighting scheme on a
low-volatility stock selection. The advantage
of using it is that it has the potential to further
minimise the overall risk by exploiting the
covariance structure of stocks whereas inversevolatility weighting only looks at standalone
properties.
The global minimum volatility (GMV)
weighting scheme is the appropriate weighting
scheme to construct low-volatility portfolios
if one wants to take into account not just
standalone properties of stocks but also how
risk can be reduced through smart combinations of stocks that exploit their correlation
properties. Hence our primary focus is to
compare these two portfolios: S&P 500 Low
Volatility index and a smart beta benchmark
that selects the 100 least volatile stocks and
uses minimum volatility optimisation for
weighting. However, it would be interesting
to see within the same stock selection to what
extent other weighting schemes maintain the
low-volatility objective. We include two more
diversification-based weighting schemes –
maximum Sharpe ratio (MSR) and maximum
decorrelation (MDC). MSR optimisation aims
to maximise the Sharpe Ratio of the portfolio.
MDC optimisation aims to minimise portfolio
volatility with the assumption that volatilities
across all stocks are identical (Christoffersen
et al [2010]).2 Two more ad-hoc weighting
schemes – cap-weighting and equal-weighting
are added for comparison.3 Table 1 summarises the performance statistics of all competing strategies.
Table 1 shows that the volatility reduction
achieved by the S&P Low Volatility index is
similar to that achieved by the benchmark that
equal-weights the 100 least volatile stocks. It
suggests that the volatility reduction in the
low-volatility index stems from the selection !
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