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As more investors consider al locations to unl isted
infrastructure,  the need to br ing the asset class into the
mainstream of r isk management,  asset al location and
prudential  regulat ion is increasing rapidly.  New
prudential  rules,  the Covid-19 pandemic and the
increasing vis ibi l i ty of infrastructure in individual
ret irement products have made the frequent report ing of
fair  infrastructure valuations al l  the more urgent.

Measuring the fair  market value and therefore the r isks
of unl isted infrastructure is made more diff icult  by the
paucity of data, Appraisal values are typical ly stale and
do not ref lect the market condit ions including the latest
price of r isk appl icable to pr ivate infrastructure. In the
absence of comparable transactions,  most unl isted
infrastructure investments have effect ively been booked
at or near their histor ical cost .

Thanks to recent advances in data col lect ion and asset
pricing techniques,  i t  is now possible to est imate the
evolut ion of fair  market pr ices for unl isted infrastructure
equity investments.  In this note,  we report that:

Common risk factors  explain observable market
valuations of unl isted infrastructure companies.
 
The r isk premia  of these factors can be measured on an
ongoing basis ,  as new transactions table place. Thanks
to these r isk premia, individual assets that do not trade
but are exposed to the same factors can also be priced.
 
This approach predicts transactions pr ices accurately
within 5% of observed transaction prices  and produces
robust ser ies of returns with no smoothing. 

This technology al lows measuring the true yield of
infrastructure investments,  their  optimal contr ibut ion to
mult i-asset portfol ios ,  duration and much more. 

Summary
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Many investors are aware that the
market pr ice of unl isted infrastructure
equity has evolved considerably over the
past decade and a half ,  with a long
period of increases in market valuations
and compression of yields,  which started
abatt ing in 2017 and was part ly reversed
in 2020 due to the impact of the Covid-
19 pandemic. 

These evolut ions remind us that
est imating fair  market value is an
essential  aspects of invest ing in i l l iquid,   
unl isted infrastructure equity.  

When enter ing the secondary market or
taking part in a 'continuation'  fund, a
robust assessment of  fair  value is
necessary since the price paid by
investors determines their cash yield,
which often attracted them to
infrastructure in the f i rst place.

Beyond the current yield,  assessing the
performance of infrastructure assets
also requires measuring capital
appreciat ion,  including to decide when is
the r ight t ime to exit  investments and
benefit  from capital gains.  This is true
whether assets are otherwise booked at
cost or at fair  value.

Measuring fair  market value is also
necessary to measure and manage the
risks of infrastructure investments.

Total return volat i l i ty is strongly related
by the variance of market pr ices. The
market pr ices of unl isted infrastructure
change with dividend expectations but
also with the evolut ion of market
discount rates. In fact ,  with long-term
cash f lows, these valuations can be
quite sensit ive to changes in interest
rates and r isk premia.

Measuring these r isks plays a key role in
r isk management and report ing, asset-
l iabi l i ty management and deciding on
an optimal strategic asset al location to
the infrastructure asset class.

In this note,  we show that whi le investors
in i l l iquid assets l ike infrastructure have
long been plagued by "stale" NAVs and
opaque valuation assumptions,  recent
innovations in asset pr icing and data
col lect ion al low the robust est imation of
the fair  market pr ice of unl isted
infrastructure equity investments.  The
abi l i ty to measure market pr ices on an
ongoing basis for the infrastructure
asset class opens a new era of
transparency for infrastructure.
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Fair value matters 
for investors in infrastructure. 
Market prices are essential for investors to make sensible investment decisions.



A look at the appraisal NAVs reported by
infrastructure funds reveals that they
cannot possibly ref lect the evolut ion of
the fair  value of unl isted infrastructure
equity.  This point is made abundantly
clear by looking at the volat i l i ty of
appraisal valuations in unl isted
infrastructure portfol ios: given the
returns,  the reported NAV volat i l i ty
impl ies a wi ldly unreal ist ic r isk-return
prof i le as shown in table 1 ,  which
describes the appraisal NAVs of 13
unl isted infrastructure equity portfol ios
representing USD23.4bn of investments
in 2020. 

I f  the r isk level impl ied by the volat i l i ty of
infrastructure appraisals in these
portfol ios was true,  infrastructure would
represent a huge r isk-free arbitrage
opportunity with a Sharpe rat io of 3.
Even in pr ivate markets ,  such arbitrage
opportunit ies cannot exist for long, let
alone remain the case for ten years.

Ergo, appraisal NAVs are smooth and
do not capture the fair market value of
infrastructure investments. 

In fact ,  the discount rates used to
appraise these investments change very
l i t t le over t ime and are not market
discount rates. They fai l  to capture both
the evolut ion of the term structure of
interest rates or the latest pr ice of r isk
required by market part icipants to invest
in i l l iquid infrastructure companies.

The naive view on private asset
valuation often include the claim that
the r isks of these assets are somehow
100% idiosyncratic ,  and that such
investments can be benchmarked using
an absolute rate of return since their
discount rates are not related to
f inancial market fundamentals.  This is ,  of
course,  not the case. In fact ,  under IFRS
13,  valuations should be market-based,
not ent ity-specif ic.  Fair  value est imates
should ref lect the impact of market
factors ,  including the price of r isk and
the value of t ime.

IFRS 13 defines fair  value in terms of exit
pr ice: " the price that would be received
to sel l  an asset or paid to transfer a
l iabi l i ty in an orderly transaction
between market part icipants at the
measurement date. "  Thus,  unl isted
infrastructure equity investments cannot
not be assumed to be worth their
unadjusted NAV if  market-based
valuations are avai lable.  Next ,  we
describe a novel approach to measure
the market pr ices of i l l iquid
infrastructure assets.
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Appraisal NAVs are stale.
Investors cannot rely on appraisals to capture the fair value and the risks
of infrastructure investments.

Table 1: The Unbelievably Smooth Risk and Return
Profile of Infrastructure Appraisals 

Source: Annual and quarterly reports, NAV of assets for 13 funds
investing solely in unlisted infrastructure equity and representing
USD23.4bn of investment at the end of 2020.



Investors have typical ly had to rely on
stale NAVs because too few 
 transactions were avai lable in the
unl isted infrastructure equity market to
make meaningful comparisons.
Infrastructure companies are quite
different from one another and trade
rarely.  EDHECinfra research shows that
unsl i ted infrastructure companies trade
in the secondary market about once in
their l i fe* on average i .e. ,  many never do.

Bui lding robust comparables would
require thousands of secondary market
transactions for each type of
infrastructure company. In a market as
i l l iquid as unl isted infrastructure equity ,
this is not possible.

However ,  despite the low number of 
 observations avai lable,  i t  is possible to
reduce the number of dimensions of the
problem by using a factor model .  

Instead of having to observe thousands
of individual transactions,  the equity r isk
premia, EV/Ebitda rat io or any other
market valuation metr ic can be
estimated by breaking down avai lable
observations into a l imited number of
r isk factors (e.g. leverage, s ize,  etc) and
re-estimating these factor premia on a 
 regular basis ,  using recent transaction
values and their factor exposures. 

Leverage (Liabi l i t ies / Total Assets)
Size (total assets)
Prof i tabi l i ty (Return on Assets)
Investment (Capex / Total Assets)
Country r isk (Term Spread)
A range of control variables: business
model and industr ial  act iv it ies
according to the TICCS® taxonomy**

Other infrastructure companies are al l
exposed to the same factors ,  only in
different quantit ies.  Al l  infrastructure
companies have an exposure to the size
factor ,  the prof i t  factor etc.  Once the
premium or r isk premia of individual
factors are est imated from actual deal
values,  the valuation of other
infrastructure company, can be derived
given its exposure to these factors.

Our research shows that the most
relevant ,  robust and persistent r isk
factors that explain transaction prices in
unl isted infrastructure transactions are: 

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS
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Our approach
Despite the paucity of data available on transaction prices, it is possible to
assess the fair market value of illiquid assets accurately.

* Based on a sample of more than 6,800 private infrastructure companies in 25 countries

** The Infrastructure Company Classification Standard or TICCS® is a taxonomy used to describe infrastructure investment and portfolio

A model of expected returns
Step 1: get the risk premia (gamma) from market prices

Step 2: estimate the price (lambdas) of each risk factor 
 given the factor exposures (betas) of each transaction

Step 3: apply factor prices (lambdas) to new assets to
compute their risk premia given their factor exposures.



The data used to calibrate the
EDHECinfra model of expected returns
uses 1 ,000+ observed secondary market
transactions of unl isted infrastructure
observed over 20 years, 250+ of which
are tracked in EDHECinfra indices. Figure 1
shows the coverage of the model input
data, the test dataset and the infra300
index weights, which represent  the
global investable universe. 
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Input data
Our valuation model is calibrated using a wide and deep sample of market
transactions across the different segments of the universe.

Sector Breakdown Business Model Breakdown

Corporate Structure Breakdown Geographic Breakdown

Figure 1: Distribution of the model input price data by segment: model calibration
dataset and model test dataset vs. the infra300® index weights (global market)

Source: EDHECinfra, data from 2000 to 2020

EDHECinfra has identif ied 6,800+
investible infrastructure companies in the
25 countries where most of the
transactions take place (the 'principal '
market - IFRS 13). Of these, a sample of
650+ firms are actively monitored at a
great level of f inancial detai ls to make a
representative sample of this universe.
These are the f irms that are priced to
make indices l ike the infra300 index.



Figure 1  shows that the structure of the
input data used to cal ibrate the r isk
factor model described earl ier is in l ine
with the global invest ible universe as
measured by the infra300 index. 

For the 250+ transactions that
correspond to companies tracked in the
EDHECinfra universe and for which
observed secondary market pr ices are
also avai lable (the test dataset) we can
compare observed and model-predicted
valuations direct ly .

F igures 2,  3 and 4 show a comparison
between model-predicted IRRs,  r isk
premia and EV/EBIDTA rat ios with actual
values for the test dataset of 250+
observed transactions between 2000
and 2020.

Model-predicted prices are accurate.
The predict ion error is typical ly within 5%
of observed prices (see Tab. 2 & F ig.  5).

A robust model of expected
returns and prices

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS

Figure 2: Estimated vs. Reported Deal IRRs

Figure 3: Estimated vs. Reported Risk Premia

Figure 4: Estimated vs. Reported EV/EBITDAFigure 5: Distribution of In Sample Pricing 
 Model Errors: Predicted vs Observed
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The model predicts the average price
an typical investor would pay for a
given asset.  In real i ty ,  buyers may
pay more or less than the model
predicted average due to their own
price preferences.

The model i tself  is imperfect and
whi le i t  captures the systematic part
of the pricing in markets wel l  (see
appendix on robustness),  i t  may not
embed al l  the assumptions or
hypotheses made by buyers at the
t ime of the transaction.

F igures 6 and 7 show the price to sales
and price to book rat ios of reported
transactions against model predicted
values.  

A perfect match between model and
predicted prices would l ine up al l  dots
on these plots on the 45 degree l ine. The
match is imperfect for two reasons:

In general however ,  the match is very
good as shown in table 3: predicted
valuation rat ios are very close on
average to observable ones. Est imated
prices for al l  assets in the universe are
thus l ikely to be the best est imate of fair
the value of these investments.
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Figure 6: Estimated vs. Reported Price to
Sales Ratios

Figure 7: Estimated vs. Reported Price to
Book Ratios

9

Table 3: Estimated vs. Reported Valuation
Ratios and model goodness of fit

Table 2: Quantiles of Model Errors

Next ,  we review a series of case studies
of individual equity transactions and
what the EDHECinfra asset pr icing model
predicts.  

We show that the value of individual
cases is wel l-captured by a systematic ,
r isk-based approach to asset valuation.



This company is a 72-km shadow tol l
road project between Pamplona and
Logroño and became operational in
2006. In July 2017,  RREEF sold a 100% of
its equity in the project company to
Archmore International Infrastructure
Fund I I  for USD210m. 

Remaining l i fe at the t ime of valuation
was 15 years,  unt i l  2032. Revenue growth
forecast in 2017 was at 3-4% per year.

Table 4 shows the loadings for this
company equity premia at the t ime of
the transaction and the result ing
valuation inputs.  Table 5 shows the
model-predicted valuation vs.  the
observed market pr ice.

Case study: 2017 Autovia del
Camino (A-12) equity sale

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS

A toll road company in Spain 

10      Fair Value for Investors in Unlisted Infrastructure | Better data and advanced asset pricing

Figure 8: Cash flows waterfall in Q3 2017

Table 4: Risk factor loadings, risk premia
and discount rates in Q3 2017

Table 5: Estimated vs. Reported Valuations

Figure 9: Cost of capital for Autovia del
Camino 2005-2020



Cloosh Val ley Wind Farm has a capacity of
108MW. The project is contracted under
Ireland’s REFIT 2 support regime unti l  2032,
was f inanced in 2015 and became part ly
operational in 2018. In September 2018,
developer Coi l l te sold 25% of the company
to GR Wind Farms for EUR34.5M. Remaining
project l i fe at the t ime was 19 years,  unt i l
2037. Revenue growth forecast was2% per
year at the t ime. 

Table 6 shows the factor loadings for this
company's equity premia model at the
t ime of the transaction and the result ing
valuation inputs.  The investment factor
(capex) is st i l l  h igh compared to the
sector average because the project is st i l l
part ly at the development stage, which
has the effect of increasing the r isk
premia, as does the lower than average
prof it  factor loading. 

Case study: 2018 Cloosh valley
wind farm equity sale 
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A partially contracted on-shore wind
energy project in Ireland
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Figure 10: Cash flows waterfall in Q3 2018

Table 6: Risk factor loadings, risk premia
and discount rates in Q3 2018

Table 7: Estimated vs. Reported Valuations

Figure 11: Cost of capital for the Cloosh
Valley wind farm 2005-2020

For these reasons, discount rates are higher than
the sector average but later decrease reflecting
the evolution of the risk profile. Table 7 shows the
model-predicted valuation vs. the observed
market price at the valuation time. 



The M40 motorway is 143km-long l inking
London, Oxford and Birmingham. I t  is
constructed under the government 's
design-bui ld-f inance-operate (DBFO)
scheme with a 30 years concession and
payment is by traff ic-related shadow tol ls
from the government over the l i fe of the
contract.  In September 2010,  John Laing
Infrastructure Fund acquired a 50%
control l ing interest in UK Highways M40
Motorway for GBP 37.1m (at a valuation of
USD115m). Remaining project l i fe at the
t ime was 16 years,  unt i l  2026. Average
revenue growth forecast was 2.7% per
year.  Table 8 shows the factor loadings for
this company's equity premia model at the
t ime of the transaction and the result ing
valuation inputs.  Whi le leverage and
prof itabi l i ty were in l ine with the sector 's 

Case study: 2010 M40 motorway
equity sale

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS

A DFBO road concession in the UK
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Figure 12: Cash flows waterfall in Q3 2010

Table 8: Risk factor loadings, risk premia
and discount rates in Q3 2010

Table 9: Estimated vs. Reported Valuations

Figure 13: Cost of capital for the M40 
2000-2020

average, the company reported no capex
(investment factor) at the time, leading to lower
risk premia compared to the sector average. 
 Table 9 shows the model-predicted valuation
compared the observed market price at the
valuation time. 



Located at the Port of Hay Point ,  Dalrymple
Bay Coal Terminal (DBCT) is part of one
of the largest coal export ing ports in the
world,  export ing thermal and metal lurgical
coal from Central Queensland to ports
around the world.  The terminal is owned
by the Queensland State Government and
leased for 50 years with a 49 year option
to operate,  maintain and develop the
terminal .  In December 2020, Brookf ield
Asset Management sold 51% stake of
Dalrymple Bay Coal Terminal at a value of
approximately AUD1.3bn (USD1bn).
Remaining project l i fe at the t ime (without
the renewal option) was 31 years,  unt i l
2051 .  Average revenue growth forecast
stands at 0.8% per year.  Table 10 shows
the factor loadings for this company's
equity premia model at the t ime of the
transaction. The lower prof i tabi l i ty and
investment factors ,  as compared to the 

Case study: 2020 Dalrymple Bay
coal terminal equity sale

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS

A Coal Terminal in Australia

13

Figure 14: Cash flows waterfall in Q4 2020

Table 10: Risk factor loadings, risk premia
and discount rates in Q4 2020

Table 11: Estimated vs. Reported
Valuations

Figure 15: Cost of capital for Dalrymple Bay

sector averages, have an offsetting effect
resulting in a discount rate roughly in line with the
sector. Table 11 shows the model-predicted
valuation vs. the observed market price at the
valuation time. 



This PPP project is 12.8km metro l ine
crossing the southwest to the northeast of
Sao Paulo in Brazi l ,  under a 30-year DBFO
concession. I t  became operational in 2011 .
In March 2017,  brazi l ian infrastructure
operator CCR acquired a 15% stake for
USD53m (at a valuation of USD350mn).
Remaining project l i fe at the t ime was 19
years,  unt i l  2036. Average revenue growth
forecast was about 1 .5% per year at the
t ime. Table 12 shows the factor loadings
for this company's equity premia model at
the t ime of the transaction and the
result ing valuation inputs.  The higher
prof i tabi l i ty of this project compared to
the sector average accounts for a much
lower r isk premia. However ,  with higher
long-term  interest rates in Brazi l  than
elsewhere,  the discount rates are st i l l
h igher than in the rest of the sector .  

Case study: 2017 Sao Paulo Metro
Line 4 equity sale

THE FAIR VALUE OF UNLISTED INFRASTRUCTURE INVESTMENTS

A PPP light rail project in Brazil

14      Fair Value for Investors in Unlisted Infrastructure | Better data and advanced asset pricing

Figure 16: Cash flows waterfall in Q1 2017

Table 12: Risk factor loadings, risk premia
and discount rates in Q1 2017

Table 13: Estimated vs. Reported
Valuations

Figure 17: Cost of capital for Sao Paulo Line
Metro PPP 4

Table 13 shows the model-predicted valuation vs.
the observed market price at the valuation time. 



The information contained on this document (the " information") has been prepared by EDHECinfra solely for
informational purposes,  is not a recommendation to part icipate in any part icular investment strategy and should
not be considered as an investment advice or an offer to sel l  or buy certain securit ies.

Al l  information provided by EDHECinfra is impersonal and not tai lored to the needs of any person, ent ity or group of
persons. The information shal l  not be used for any unlawful or unauthorised purposes. The information is provided
on an "as is"  basis.

Although EDHECinfra shal l  obtain information from sources which EDHECinfra considers to be rel iable,  neither
EDHECinfra nor i ts information providers involved in ,  or related to,  compil ing,  computing or creating the information
(col lect ively ,  the "EDHECinfra Part ies") guarantees the accuracy and/or the completeness of any of this information.

None of the EDHECinfra Part ies makes any representation or warranty,  express or impl ied, as to the results to be
obtained by any person or ent ity from any use of this information,  and the user of this information assumes the
entire r isk of any use made of this information. None of the EDHECinfra Part ies makes any express or impl ied
warranties,  and the EDHECinfra Part ies hereby expressly disclaim al l  impl ied warranties (including, without
l imitat ion,  any impl ied warranties of accuracy,  completeness,  t imel iness,  sequence, currentness,  merchantabi l i ty ,
qual i ty or f i tness for a part icular purpose) with respect to any of this information.

Without l imit ing any of the foregoing, in no event shal l  any of the EDHECinfra Part ies have any l iabi l i ty for any direct ,
indirect ,  special ,  punit ive,  consequential  or any other damages (including lost prof i ts),  even i f  not i f ied of the
possibi l i ty of such damages.

Al l  EDHECinfra Indices and data are the exclusive property of EDHECinfra. Information containing any histor ical
information,  data or analysis should not be taken as an indication or guarantee of any future performance,
analysis ,  forecast or predict ion. Past performance does not guarantee future results .  In many cases,  hypothetical ,
back-tested results were achieved by means of the retroactive appl ication of a simulat ion model and, as such, the
corresponding results have inherent l imitat ions.
The Index returns shown do not represent the results of actual trading of investable assets/securit ies.  EDHECinfra
maintains the Index and calculates the Index levels and performance shown or discussed but does not manage
actual assets.  Index returns do not ref lect payment of any sales charges or fees an investor may pay to purchase
the securit ies underly ing the Index or investment funds that are intended to track the performance of the Index. The
imposit ion of these fees and charges would cause actual and back-tested performance of the securit ies/fund to
be lower than the Index performance shown. Back-tested performance may not ref lect the impact that any material
market or economic factors might have had on the advisor 's management of actual cl ient assets.

The information may be used to create works such as charts and reports.  L imited extracts of information and/or
data derived from the information may be distr ibuted or redistr ibuted provided this is done infrequently in a non-
systematic manner.  The information may be used within the framework of investment activ it ies provided that i t  is
not done in connection with the market ing or promotion of any f inancial instrument or investment product that
makes any expl icit  reference to the trademarks l icensed to EDHECinfra (EDHECinfra,  Scient i f ic Infra and any other
trademarks l icensed to EDHEC Group) and that is based on, or seeks to match, the performance of the whole,  or
any part ,  of a EDHECinfra index. Such use requires that the Subscriber f i rst enters into a separate l icense agreement
with EDHECinfra. The Information may not be used to ver i fy or correct other data or information from other sources.

Disclaimer
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Model robustness: Residuals
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Figure 18: Histogram of model residuals

Figure 19: Residuals serial correlation plot
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Residuals show that systematic part of transaction
prices is explained by the model of expected returns. 

Table 8: Return serial correlation tests

Returns computed with model valuations exhibit no
smoothness and reflect fair market returns.

The valuations results in asset-level pr ice
and total returns that exhibit  no serial
correlat ion or smoothness and capture the
variance of fair  market pr ices.

Austral ia ,  Austr ia ,  Brazi l ,  Canada, Chi le ,
Germany, Spain,  F inland, France, United
Kingdom, Hungary,  I reland, I taly ,  Malaysia,
Netherlands, Norway, New Zealand,
Phi l ippines,  Poland, Portugal ,  Russia,
Singapore,  Slovakia,  Sweden, USA

List of 25 countries included in the
assessment of the global principal
market of infrastructure investors

Model robustness: Returns

List of Countries 

The differences between the predicted r isk
premia and the observed data are the
residuals of the model .  F igures 18 and 19
show that model residuals are l ike 'white
noise'  i .e .  they represent the idiosyncratic ,
gaussian, uncorrelated 'noise '  around true
market pr ices. The model explains the
systematic dr ivers of the price of r isk in
infrastructure markets wel l  s ince it  only
leaves this 'noise '  unexplained: the
idiosyncratic part of each transaction price.

Appendix
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