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Recent years have seen an increasing

focus on infrastructure as an asset class by ” i

institutional investors worldwide. Much We are agnostlc when
attention has been focused on unlisted | i

infrastructure assets, where capital in un- it comes to listed versus
listed funds rose 18-fold from $17bn in i i

2004 to $373bn by 2016. Direct invest-  UNlisted infrastructure
ment into unlisted assets by the largest

investors is also accelerating. However, a@nd property, as we

it should not be forgotten that the listed i i
infrastructure sector is far older —with the /O Not believe belng
need for infrastructure investment driving i i

the growth of stock and bond markets in prlced dal/y changes the
C19th Great Britain and the USA. It also i

remains far larger, with an equity market under/ylng asset,
capitalization approximately $2tn, accord-

ing to the GLIO coverage. its income stream or

This article offers one way of thinking its risk.”

about how listed and unlisted infrastruc-

ture compare, and the role they play in  Ken Robbins, UniSuper
improving diversified portfolio returns.

We look forward to exploring alternative

perspectives going forward with compa-

nies, investors, advisers and researchers.
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Table 1: Annualized Returns, Volatility, Sharpe Ratios and CAPM Results

Unlisted Infra Listed Infra
Mean return 8.6% 12.7%
Standard deviation 8.0% 14.7%
Sharpe Ratio 0.9 0.8
CAPM beta 0.2 0.8
CAPM alpha 5.8% 4.8%

Table 2: Correlation of Asset Class Returns

Unlisted Infra Listed Infra
Unlisted Infra 1
Listed Infra 0.5 1
MSCI-World 0.4 0.9
Bonds 0.1 0.1

Thinking beyond the Labels
Investors can of course utilize both listed
and unlisted vehicles, an approach ad-
opted by UniSuper, an Australian super-
annuation fund with 420,000 members
and assets of $54bn. As Ken Robbins,
UniSuper’s Head of Property & Private
Markets, explains: “At UniSuper, we al-
locate to specific risk profiles based on
the underlying assets rather than through
the traditional asset class allocation ap-
proach. Labelling all infrastructure invest-
ments as one category of risk and return,
in our view, is inappropriate. We are ag-
nostic when it comes to listed versus un-
listed infrastructure and property as we
do not believe being priced daily changes
the underlying asset, its income stream or
its risk.”

This view is shared by Oskar Backman,
Investment Manager Real Assets at the
First Swedish National Pension Fund

MSCI World Risk Free
9.8% 1.3%
16.8% 0.9%
0.5

1

0%

MSCI World Bonds

1

-0.1 1

(AP1), “we use the listed companies to
gain exposure to infrastructure. We like
the transparency and liquidity of the
listed companies, but moreover, we are
looking at gaining exposure to well man-
aged high-quality underlying infrastruc-
ture assets.”

We compare the financial risks and re-
turns of listed and unlisted infrastructure,
assessing the view that they are not nec-
essarily the same. We then look at the
impact of allocating capital to both for
large, well-diversified investors. To the
extent listed and unlisted infrastructure
perform differently, there may be diver-
sification benefits from having allocations
to both areas.

Our listed infrastructure data is taken
from the aggregated GLIO database, ad-
dressing the issue of how to choose from
the plethora of alternative listed indices.

Figure 1: Unlisted & Listed Infrastructure, Equities and Risk-Free Total Returns

(June 2003-June 2015)
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Data for unlisted infrastructure returns is
harder to come by. IPD publish a time se-
ries based on 23 unlisted funds, although
they have a heavy weighting towards
Australia (59%3) . Preqin‘s quarterly in-
frastructure return index is based on a
large global sample of over 150 funds
but only dates from December 2007. Us-
ing detailed monthly cash flow and NAV
data from a sample of 66 funds tracked
by Pregin (with total capital in excess of
$100bn), we have constructed our own
index for the 12-year period from June
2003 to June 2015. This allows a longer-
term assessment to be made, still based
on a large global fund sample.

Before looking at the asset returns, one
should note that unlisted funds do not,
by definition, have listed prices and so
we use quarterly reported Net Asset Val-
ues (NAVs). However, NAVs are appraisal
values based on the long-term expected
value of a fund’s assets and differ concep-
tually to daily market prices; a fundamen-
tal issue we consider later.

The total return time series of listed and
unlisted infrastructure — along with glob-
al equities (MSCI World), bonds (Fidelity
bond fund) and the risk-free rate — are
shown in Figure 1.

Proponents of listed infrastructure will be
heartened by its strong outperformance:
$100 invested in listed infrastructure in
June 2003 would have increased to $394
twelve years later. This is significantly
higher than the $270 from global equi-
ties, $268 from unlisted infrastructure,
$154 from bonds and $117 from risk-free
assets.

However, Figure 1. also shows that global
equities and listed infrastructure exhibit
greater volatility than unlisted infrastruc-
ture, or bonds. This is confirmed in Table
1, which shows listed infrastructure’s
standard deviation was 14.7% (close to
the 15.8% of MSCI World), versus 8.0%
for unlisted infrastructure. As a result of
the volatility, unlisted infrastructure has a
higher Sharpe Ratio (excess returns above
the risk-free rate, divided by standard
deviation of returns) of 0.91 than listed
infrastructure’s 0.77.

Likewise, listed infrastructure returns are
far more correlated with global equi-
ties than unlisted infrastructure, seen >

1. The portfolio return and risk impact discussed herein was prepared specifically for this GLIO Journal based on risk-adjusted returns in Wilde S. and
Wilde J. (2017) ‘Measuring risk-adjusted returns for unlisted and listed infrastructure’, Infrastructure Investor, May 2017.

3. See https://goo.gl/tKsrvN
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Figure 2: Portfolio and Asset Risk-Return Optimization

Mean-Variance Optimised Portfolios
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Either listed or unlisted
infrastructure seems to
offer better risk-adjusted
returns than global
equities, but which
should investors choose
and how much

capital to allocate?
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by their CAPM betas of 0.76 and 0.18,
contributing to unlisted infrastructure
having a higher CAPM alpha of 5.8%
compared to 4.9% for listed infra-
structure.

So on a risk-adjusted return basis, unlisted
infrastructure outperforms listed infrastruc-
ture, due to its low volatility and CAPM
beta. Both however outperform global eg-
uities, with higher Sharpe Ratios and posi-
tive CAPM alphas. So either listed
or unlisted infrastructure seems
to offer better risk-adjusted
returns than global equities.
The question for investors is
which they should choose
(or a combination of both)
and how much capital to
allocate?

To answer this question, we
need to look at the correlations
between the alternative asset class-
es, shown in Table 2.

Unlisted infrastructure has low correla-
tions with equities and bonds. This is in-
teresting as it is sometimes marketed as
a higher yielding bond substitute. Whilst
listed infrastructure also has a low corre-
lation with bonds, it has a higher corre-
lation with equities, seen earlier from its
relatively high CAPM beta. The imperfect
correlation of both types of infrastruc-
ture with other asset classes means there
should be a significant diversification
benefit from including infrastructure into
an equity and bond portfolio.

The correlation between unlisted and
listed infrastructure returns is 0.51,
which is moderate. This suggests that
two categories are related, as one would
expect. However, as the correlation is
not particularly high, there are also likely
diversification benefits available within
an infrastructure allocation by including
both listed and unlisted.

Listed and Unlisted Partnership
This insight is borne out in our, admit-
tedly simplistic, portfolio optimisation
analysis. We modelled potential portfoli-
os based on the return, volatility and cor-
relation data described above, and con-
sidered three cases: (1) no infrastructure
allocations (“No Infra”), (2) infrastruc-
ture can form any amount of a portfolio
("Uncapped Infra”) and (3) infrastructure
is capped at a maximum of 40% of the
portfolio (“Capped Infra”). In all cases,
investors can select from unlisted and/or
listed infrastructure. Portfolios are con-
structed using standard mean-variance
optimisations. The results are shown in
Figure 2, which also shows the risk/return
of the constituent asset classes.

The first effect to note is that by allowing
infrastructure investments, the efficient
frontier (which shows the best
possible  portfolio  return
for a given level of risk)
moves upwards, imply-
ing higher risk-adjusted
returns. The upwards
shift still occurs in the
‘Capped Infra’ case
but to a lesser extent.
As an illustration, if an
investor is targeting 10%
volatility, the best possible re-
turn under ‘No Infra’ is 7.3%. This
increases to 8.7% under ‘Capped Infra’
and 10% with ‘Uncapped Infra’, both of
which are material improvements.

The second interesting aspect arises from
the allocation between listed and unlisted
infrastructure in the optimised portfolios,
shown in Table 3. For each case, we ex-
amine five target portfolios: minimizing
volatility; maximizing Sharpe Ratio; and
5%, 10% and 15% volatility. Where in-
frastructure is allowed, there is always an
allocation to infrastructure. In three out
of five cases, it is a mix of listed and un-
listed infrastructure, with one case each
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Table 3: Asset Composition of MV optimized portfolios

Min Vol Max SR 5% Vol 10% Vol 15% Vol
Unappedinfra
Unlisted 13.7% 29.3% 43.3% 47.4% 0.0%
Listed 0.0% 6.5% 15.3% 52.6% 64.0%
Total infra 13.7% 35.8% 58.6% 100.0% 64.0%
Equities 2.5% 0.0% 0.0% 0.0% 36.0%
Bonds 83.8% 64.2% 41.4% 0.0% 0.0%
Gppedinfra
Unlisted 13.7% 29.3% 22.3% 5.6% 0.0%
Listed 0.0% 6.5% 17.7% 34.4% 40.0%
Total infra 13.7% 35.8% 40.0% 40.0% 40.0%
Equities 2.5% 0.0% 71% 30.0% 56.9%
Bonds 83.8% 64.2% 52.9% 30.0% 3.1%

for all-unlisted and all-listed. This bears
out the expected diversification benefits
within the infrastructure allocation, and
argues for a blended approach to consid-
ering listed and unlisted vehicles, as ar-
gued by UniSuper’s Ken Robbins. Manoj
Patel of Deutsche Asset Management
echoes Robbins’ comments: “We be-
lieve unlisted and listed infrastructure go
hand-in-hand, enabling investors to gain
exposure across a diverse range of infra-
structure assets and sectors. Any sensible
allocation to infrastructure must consider
all potential companies/vehicles, on a
‘look-through’ basis, focusing on the
quality of underlying assets and manage-
ment teams.”

While this analysis is supportive of includ-
ing infrastructure as a blend of listed and
unlisted vehicles, we would add a few
words of caution. First, this is based on
ex post data for 2003-2015. This may
— or may not — reflect current ex ante
expectations, which should be the basis
for current portfolio expectations. Listed
infrastructure market values have risen
strongly and investors must be comfort-
able about what offers good value, albeit
other asset classes also look expensive by
historical benchmarks. Likewise, for un-
listed infrastructure commentators note
the competition for attractive assets; the
resulting return compression for core in-
frastructure; and the trend towards high-
er yielding, but higher risk assets.

Other concerns relate more strongly to
unlisted funds, namely (1) the effect of
NAV appraisal value on apparent return
volatility, and (2) adjusting expected re-
turns for illiquidity.
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The imperfect
correlation of both
types of infrastructure
with other asset
classes means there
should be a significant
diversification benefit
from including
infrastructure into

an equity and bond
portfolio.

Firstly NAV, we noted previously the dif-
ference between NAVs and market pric-
es. If NAVs systematically understate the
true change in market value of funds’ as-
sets, then NAV volatility will also be un-
derstated, flattering risk-adjusted returns.

Secondly, the illiquidity of unlisted infra-
structure is self-evident and it may be
that investors should demand an illiquid-
ity premium, which is not taken into ac-
count in the above analysis. Alternatively,
time horizon constrained investors may
not be able to consider unlisted funds or
direct investing at all.

There is interesting academic research
from other asset classes — such as real
estate, private equity and illiquid listed

GLIO is well placed
to bring together
investors, advisers
and researchers.

stocks — that can be applied to these
issues, along with increasingly sophisti-
cated forward-looking asset allocation
models. GLIO is well placed to bring to-
gether investors, advisers and researchers
to analyse these issues in more detail and
take into account specific investor prefer-
ences and constraints.

Jeremy Anagnos, CBRE Clarion agrees
that more research is required: “Better
understanding of how the variety of in-
frastructure vehicles work and comple-
ment each other, is essential to the de-
velopment of the asset class. As the GLIO
library of infrastructure research and edu-
cation evolves, investors will be better
placed to fully understand the benefits
and risks of the full range of infrastruc-
ture investment opportunities.” &

Imperial College
London

Simon Wilde is a Research Fellow and
Visiting Lecturer at Imperial College Busi-
ness School and a Teaching Fellow at the
University of Bath. He has been an energy
sector investment banker since 1992, with
extensive infrastructure investment expe-
rience. Wilde holds degrees from Cam-
bridge, LSE and Bristol.

s.wilde@imperial.ac.uk
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Connected Infrastructure Investment EDUCATE
By connecting the world’s key infrastructure companies, investors, banks RESEARCH
and advisors, the Global Listed Infrastructure Organisation represents PROMOTE

the $2 trillion market capitalisation listed infrastructure industry, with a

clear focus on broader education for the global investment community.

Support GLIO now. www.glio.org
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