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Foreword

This infrastructure investing guide emerges from the

A simple calculation based on these estimates gives

role that Af2i wants to play for its members in provi-

an idea of the magnitude of the private investment

ding reference material and advice on financial

required. Assuming that half of the sum is covered by

management. The topic of infrastructure took on par-

private capital and that three quarters of that amount

ticular importance during the financial crisis, whose

is contributed in the form of debt, one quarter of the

harsh impact on institutional investors changed their

financing will have to come from equity, or more than

behavior toward the very prudent.

USD 5 trillion for OECD countries alone. That is five
times more than the current value of investment capi-

Against this backdrop, infrastructure investments

tal funds and three times that of hedge fund assets

afford special benefits versus other asset classes. We

(as of end-2008). Even given the OECD’s necessarily

believe responsible investors should pay particular

inexact provisional figures, the size of the stakes for

attention to infrastructure opportunities in their long-

investors is clearly large.

term investments.
Moreover, the private sector’s pivotal part in infrastrucInfrastructure investments in their modern guise

ture development is not in doubt. As a priority, public

appeared fifteen years ago in the holdings of Aus-

budgets are allocated to health care costs,2 and for

tralian, British and Canadian investors and from 2006

the past two years they have also been channelled to-

onward spread worldwide. Their importance has

ward the social and economic consequences of the

continued to grow, and the volume of funds invested

financial crisis. Thus, public authorities, sorely tested

in infrastructure assets has multiplied, buoyed by a

by the current crisis, will not be able to finance every

booming debt market. This trend should continue, in

endeavour themselves and will have to raise funds at

keeping with the infrastructure investment programs

least in part from the private sector to finance socially

set up by European and other governments when

justifiable and economically worthwhile projects.

they drafted their recovery plans. Nevertheless, the
financial crisis has slowed infrastructure development
somewhat because of the reduced availability of
bank financing.
However, the need for investment in infrastructure
in coming years remains considerable. In a recent
report1 the OECD estimated the total sum required
worldwide at USD 50-70 trillion over the next 20 years,
including USD 40 trillion for the OECD countries. This
would cover both renewing existing infrastructure
and building new facilities. It works out to about USD
2 trillion a year on average in the OECD. Although public budgets will help finance part of this enormous
expenditure, an increasing share will have to come
from private investors.

1 Infrastructure to 2030 – OECD Publications
2 These health care costs accounted for 6.7% of the OECD countries GDP in 2007, and are expected to reach 10% of GDP in 2030.
Source : OECD.
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offers characteristics worthy of attracting long-term in-
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vestors. However, investors sometimes do not have all

sented by Serkan Bahçeci, Director of Infrastructure

the elements to form a fair opinion of this new asset

Research.

class. Although they must be ready to play their part
in infrastructure development, they will do so all the
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better if they observe certain principles laid out in this
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This guide
aims
to give
institutional
investors
the information
needed to
better understand
infrastructure
assets

10

Introduction
In its 2010 survey of its members, Af2i found that a

The first chapter presents infrastructure categories,

majority (57%) consider infrastructure an asset class in

methods of financing infrastructure, and its major diffe-

its own right (up from 52% in the 2009 poll). But when

rences with other assets.

the 2010 responses are weighted according to assets
under management, the proportion that see infras-

The second chapter addresses the main methods

tructure as a bona fide asset class reaches 77%. This

available to investors for accessing infrastructure

disparity suggests that the infrastructure asset class

(through funds or through listed shares) and the chief

is still not recognized by certain investors, particularly

characteristics of each method.

smaller-scale ones. Moreover, the majority of investors
would appear to be in a position to benefit from an

Lastly, the third chapter covers asset allocation and

educational initiative intended to help them position

the positioning of infrastructure assets in an institutio-

themselves in relation to this asset class.

nal portfolio. Af2i will give its recommendations.

This guide constitutes part of that initiative. It sets out

The appendix will enable the reader to find out more

to give institutional investors the information they need

detail about a particular infrastructure category and

to better appreciate what infrastructure assets are. In

to understand how project finance is arranged.

particular, it distinguishes them from other real assets
and from private equity, along with setting forth their
benefits, along with their risks. Lastly, it explains how to
integrate infrastructure investments within a portfolio.
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1- The infrastructure asset class /
1-	Definition of the asset class /
	Assets serving the community

1- Definition of the asset class


Assets serving the community
Infrastructure is the keystone of the modern economy.
Economic infrastructure assets permit transportation
and circulation of goods and essential commodities,
such as water and energy, as well as people and information ; social infrastructure assets provide structures,
like hospitals, for services society needs.

Economic infrastructure
Social
infrastructure

Transports

Energy

Utilities

Communication
assets

Bridges

Extraction
(petroleum/gas)

Electricity
distribution

Satellites

Hospitals

Tunnels

Power plants

Gas distribution

Television transmitters

Prisons

Toll roads

Oil and gas pipelines

Water distribution

Fibre cable
or other networks

Schools, universities

Railways/public
transport

Renewable energy
(wind power, solar
cells, etc.)

Water treatment

Mobile telephone
virtual operators

Administrative
buildings (gendarmes’
headquarters, police
stations, etc.)

Seaports, airports

Waste treatment

As this asset class is vast and reaches into every as-

Many non-arterial roads and social infrastructure as-

pect of daily life, this study will consider only assets

sets fall into the latter category : patients, for instance,

whose financing and operation involve private par-

are not required to pay for the use of a hospital’s infras-

ties. Therefore, assets financed, owned and operated

tructure but only for the care they receive.

solely by public authorities are entirely excluded.
In the case of regulated infrastructure assets, public
Infrastructure assets can be classified according to

authorities set the fees that the facilities’ operators can

various dimensions that are not mutually exclusive :

charge and periodically revise the amounts. As regulated assets are almost always monopolies, to pre-

• End-user pays versus taxpayer pays
• Regulated pricing versus unregulated pricing

vent monopoly-pricing they are subject to regulation
by local or national regulatory entities. These usually
require periodic reviews of the economic conditions

Some infrastructure assets, such as utility distribution

under which the operators conduct business.

networks and toll roads, are fully or partially financed
by charges on end-users. When the service is free for
end-users, government authorities, i.e. taxpayers, pick
up the tab.

Guide to infrastructure investing - 13

1- The infrastructure asset class /
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	Assets serving the community
 Major needs throughout the world

Some infrastructure assets, especially on the transportation side, operate through long-term contracts


Major needs throughout the world

between the government and an operator. The terms

The requirements for modernizing, expanding and

of these so-called concession agreements are nego-

developing new infrastructure throughout the world

tiated for a generally long, pre-determined period,

are sizable - and they have been escalating for many

and they normally set limits on price increases over

years. The combination of aging systems and defer-

the life of the concession. Lastly, certain infrastructure

red maintenance is the primary driver in high-income

assets, such as refineries and certain airports, may

economies with their slow-growing, mature popula-

operate without any sort of government contract. Ins-

tions. By contrast, developing economies need brand

tead, their receipts are subject to market forces and

new infrastructure to make their fast-growing popu-

depend ultimately on their competitive advantage.

lations more productive. Contending with climate
change is also a major impetus behind infrastructure
modifications around the globe.
This immense demand for infrastructure assets has
been well-documented in recent reports by numerous institutions. Although the exact forecasts of
investment needs vary, a consensus exists that in
aggregate they are enormous, and that depleted
public finances, especially in the West, will spur more
involvement in infrastructure financing than ever before by private investors. In a widely cited 2008 study,
the OECD provided conservative estimates of global
infrastructure investment requirements that ranged
from USD 50 to 70 trillion. Of this, some USD 30 to 50
trillion was expected to be in OECD countries1. The exhibit below forecasts the distribution of infrastructure
needs across activity sectors through 2030.

> Estimate of average annual infrastructure expenditure throughout the world in certain sectors during
the period 2000-30. Expansion and renewal, in billions of USD and in percentage of global GDP.

Type
of infrastructure

Road
Rail

2000-10
(USD
Billion)

Approximate
percentage
of global GDP

2010-20
(USD
Billion)

Approximate
percentage
of global GDP

2020-30
(USD
Billion)

Approximate
percentage
of global GDP

220

0.38

245

0.32

292

0.29

49

0.09

54

0.07

58

0.06

Telecoms 1

654

1.14

646

0.85

171

0.17

Electricity 2

127

0.22

180

0.24

241

0.24

Water 1,3

576

1.01

772

1.01

1 037

1.03

1 Estimates for years 2005, 2015 and 2025
2 Transmission and distribution only
3 Only includes the OECD countries, Russia, China, India and Brazil
Source : “Infrastructure to 2030”, OECD, 2008.

1 Source: “Infrastructure to 2030”, OECD, 2008.
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 Europe : A major role for the private sector ;
new projects in renewable energy

The energy initiative in turn goes hand in hand with
the EU’s goal of reducing greenhouse gas emissions
by 20% by 2020, in extending the Kyoto Protocol. Thus,

In Europe the private sector has often partnered

according to European Commission estimates, the

with government in financing and developing broad

total investment to reach these conjoined objectives

swaths of infrastructure, such as transport and tele-

would amount to EUR 330 billion by 2020.

communications. The United Kingdom was a pioneer
in this undertaking through its Private Finance Initiatives scheme. Continental Europe has also mobilized

 United States : an ambitious but necessary
recovery plan

the private sector successfully in a number of sectors.
For instance, the French highway network was deve-

American infrastructure remains largely owned and

loped by private companies, and nearly all French

controlled, at least in the transport sector, by public

highways were privatized in 2005.

authorities. That contrasts with the situation in continen-

European efforts to increase the private sector’s

pending on the country, the private sector has become

involvement in infrastructure have expanded in the

thoroughly involved through concessions, vast privatiza-

past few years :

tion and public-private partnership programs.

tal Europe, the United Kingdom and Australia. There, de-

The 2009 U.S. recovery plan provides about USD 150
• A number of European airports have been the object

billion over 10 years for infrastructure investment (mo-

of total or partial privatizations. For example, in 2006

dernizing schools and hospitals, increasing the capa-

the French government reduced its holding in Aéro-

city of energy generation, the electricity network, water

ports de Paris, the operator of the Roissy-Charles de

distribution and wastewater treatment facilities, etc.).

Gaulle and Orly airports, to 67.2%.
Many governments (German, Greek, Irish and Spanish) are considering public-private partnerships
in transportation. Rail freight in the European Union
should grow by 64% in 2007-2020, estimates the International Union of Railways. Productivity gains ought
to allow a third of this increased demand to be absorbed, but the remainder will inevitably involve
the construction of new capacity. Spain’s Infrastructure and Transport Strategic Plan, which should encompass EUR 250 billion in infrastructure investments
by 2020, relies on the private sector to finance 20%.
The country’s economic difficulties, however, have forced many 2010-11 projects be deferred.
The European Union’s ambition to become one of the
world’s most dynamic regions in renewable energy
creates other infrastructure opportunities. In March
2007, the 27 EU member states agreed on a bold objective : Fully one-fifth of Europe’s energy mix should
come from renewable sources by 2020. The contribution varies by country, depending on its development,
and negotiations on goals are proceeding with each
country. For France the objective is to supply 23% of its
energy from renewable resources by 2020.
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	Segmentation of infrastructure assets

The plan meets the considerable needs1 of the
country. President Barack Obama’s 2012 draft budget, presented in February 2011, proposes the invest-


Segmentation of infrastructure assets
 By stage of maturity

ment of USD 556 billion over six years for transport
infrastructure (including USD 122 billion in 2012)2.

The maturity of an infrastructure asset, the phase in
its lifespan, has a strong impact on its characteristics.

Nonetheless, privatizations and public-private par-

From an investor’s point of view, expected risk, total re-

tnerships have only recently gained momentum

turn and yield depend critically on timing. Two major

in the U.S.; the country is significantly behind other

phases : Greenfield and Brownfield.

OECD members. For instance, all American airports
are owned and managed by local authorities.

Greenfield

Highway (“motorway” in Europe) concessions remain
few in number. One reason is that U.S. infrastructure

This phase encompasses the initial stages of infras-

tends to be underwritten by municipalities3, whose

tructure, from the design to the securing of public

bonds offer the attraction of tax-exempt interest.

authorizations (for land, environmental authorization,
construction, operation, etc.) to the construction of

Yet the severe budget constraints confronting local

the project itself and its start-up. By their nature, in-

governments today suggests that the financing of in-

frastructure assets tend to involve major construction

frastructure investments will increasingly fall to public-

work, in which risk can be quite high. Environmental

private partnerships.

obstacles can further delay a project or call its very
basis into question.

 	Emerging markets : new infrastructure needs
Brownfield
Asia’s rapid economic development requires a major
expansion of its infrastructure. According to India’s Na-

Assets already constructed and having a history of

tional Highways Authority, the country’s motor network

operation provide good visibility into revenue, usage

– the second largest in the world, with 3.34 million km

rates and operating costs. The duration of operation

of roads – ought to see traffic swell 20% per year over

necessary to qualify a project as so-called Brownfield

coming years. The government estimates private invest-

depends on the type of asset and its characteristics.

ment in roads and bridges at nearly INR 1,068 billion

For instance, although only recently completed, a

(over USD 20 billion), or about 34% of all Indian infras-

power transmission line that has passed safety tests

tructure investments. China included USD 87.8 billion of

and can count on revenue established by contract

infrastructure investments in its water sector in its 11th

may be classified as a Brownfield asset.

five-year plan (2006-2010). The consultant CG/LA published in 2011 a list of the 100 largest infrastructure projects now in progress ; they include USD 170 billion worth
in the BRIC countries (Brazil, Russia, India and China).

1 In 2009 the American Society of Civil Engineers (ASCE) published a report on U.S. infrastructure, assigning the grade D to the whole system
(on a scale ranging from A for the best to F for the worst). According to the ASCE, the country would need more than USD 2.2 trillion of
investment in five years to improve its infrastructure, the general standard not having progressed since 2005 (the date of the previous report).
2 Source : Infrastructure Investor.
3 Tax-exempt municipal revenue bonds : Issued by local government authorities, these securities are backed by future cash flows generated
by the infrastructure assets being financed ; thus, they have no impact on the accounts of the issuing municipality. The tax exemption makes
for quite low interest rates, thereby supplying inexpensive financing for construction and maintenance of local infrastructure (albeit at the
expense of federal and state tax revenues). President Obama’s recovery plan authorized municipalities to issue BABs (Build America Bonds)
that are taxed at the federal level but which, in recompense, offer issuers a credit equal to 35% of the interest payments. Authorized until
end-2010, BABs which were not renewed, ended up representing over USD 181 billion, according to data published by the U.S. Treasury
in January 2011.
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On the other hand, a toll highway with 5 years of his-

 Geographical segmentation

tory but whose connecting road network is not yet
completed and whose demand has still not stabi-

Asset types differ in frequency by region. For instance,

lized may still be considered Greenfield. Renewal or

Asia has a high proportion of Greenfield projects, as

expansion projects meant to replace existing assets

emerging economies require more new construction

are considered Brownfield, because they do not pre-

than do most mature OECD countries.

sent the kind of risks stemming from the demand for,
and utilization of, brand-new infrastructure. (The risks
associated with infrastructure projects are fully described in part 1-2, pages 26 to 31).

> The following exhibit presents the main characteristics of these two regions :

OCDE

EMERGING ASIA

Nature of market

• Ownership transfers
• Needs largely related to the
maintenance, improvement
and expansion of assets return :
- Refinancing
- Operational efficiency

• Infrastructure assets are yet
to be built
• F ragmented ownership of assets
offering consolidation opportunities
and multiple exit opportunities

Related risks

• Developed legal systems
and regulated environments
• Moderate returns on mature,
non-cyclical infrastructure

•D
 eveloping legal and
regulatory environments
•H
 igh perceived risk,
requiring higher returns

Operation characteristics

• Large scale projects generally
undertaken via competitive
tendering

•P
 artnerships with local entities
having appropriate industrial
and regulatory expertise
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2-	Specific characteristics

Investments in infrastructure outside the OECD are

Infrastructure assets share a collective use, that is, they

generally considered more risky, for two principal rea-

all offer a large number of users essential community

sons :

services. As they provide these services over very long
periods, they are able to generate recurring revenues.

• A legal, regulatory and political environment that

In some cases, these are secured by contracts with

poses a higher risk of uncertainty in dealing with the

public or partly state-controlled authorities. Although

authorities than in OECD countries.

often demanding a steep initial capital investment,
infrastructure assets may require only modest ope-

•
Greater difficulty in forecasting demand than in
OECD countries, because of surging economic and

rating costs, at least in comparison with the original
expenditure.

population growth in emerging economies, especially in Asia. For example, cash flows from a water

From an investor’s point of view, infrastructure assets

project serving an average-size French town do not

embody some particularly interesting characteris-

exhibit huge fluctuations ; the municipal popula-

tics :

tion, the size of the typical home and the habits of
consumers are all fairly stable and thus easy to esti-

• Strong barriers to entry.

mate. By contrast, that same infrastructure serving

• Resiliency to variations in the economic cycle.

an Indian or a Chinese city would face far more

• Stable, recurring cash flow with the potential

uncertainty, particularly with regard to population
stability and therefore revenue levels.

for at least partial inflation indexation.
• And relatively low correlation with other asset
classes.

Nevertheless, certain factors may moderate the perception of heightened risk in emerging countries. In
Asia, many infrastructure investment opportunities

 Strong barriers to entry

involve Greenfield programs whose average size is
smaller than those of their OECD counterparts. This in

These can be :

turn gives the Asian ventures access to more widely
distributed investment portfolios and thereby helps to

• of an economic and financial nature

limit their specific risk.

• or of a legal or regulatory nature,
particularly for environmental reasons
Infrastructure assets are most often monopolies, because they require such a formidable initial investment that it would not be economically feasible to
build a competing facility. This natural monopoly is
obvious in the case of water, natural gas and electricity-distribution utilities. Yet the situation is not so dissimilar in transportation infrastructure, such as roads,
bridges, airports and seaports ; although alternatives
exist, they may not be nearly as convenient.
Authorities impose regulations on operators of such
indispensable infrastructure to prevent them from
exerting their monopoly power to charge users’ excessive prices. That is why “public service” assets are
almost always regulated, except in the case of certain telecommunications networks for which tenable
alternative technologies exist.
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Government authorities customarily set up independent regulatory bodies to ensure that a network
earns enough return on investment to conduct maintenance and make provision for reliable service, while

	Resiliency to variations
in the economic cycle
 Economic infrastructure

at the same time regulating its tariffs.
As public utilities of various sorts supply vital services
Natural monopolies in transportation are also subject

to the community, their usage remains relatively stable

to tariff-regulation mechanisms. These may either be

during economic slowdowns. It is always necessary to

set up in the concession contract or determined on

have food, clothing, shelter and medicine. The exhibit

an ongoing basis by a regulator, depending on the

below illustrates how resistant key infrastructure assets

jurisdiction.

tend to be to economic crises, compared with certain private sectors that display very high volatility in

Barriers to entry can also be erected through legis-

their consumption patterns. These findings apply to

lation, creating a “legal monopoly.” Lastly, obtaining

many types of infrastructure assets, because of the

environmental approvals can increase investment

“essential” nature of the services they offer.

costs and act as a barrier.

> Volatility in the consumption of non-discretionary standard goods and in the usage
of infrastructure assets. From January 2000 to December 2010
Annual volatility based on monthly data
7%
6%
Non-discretionary
consumption - USD

5%

Highly correlated
with weather

Infrastructure usage
- units

4%
3%
2%
1%
0

Groceries

Clothing

Drugs

Electricity
(US and
EU-15)

Water
(US)

Miles
driven
(US and
UK)

Enplane- Natural gas
ments
(US and
(US and
EU-15)
EU-15)

Study by J.P. Morgan Asset Management.
Sources : Bloomberg, Economy.com, U.S. Energy Information Administration, U.S. Bureau of Transportation Statistics, Eurostat, J.P. Morgan.
Groceries, clothing and drugs : non-discretionary consumption by American households. Electricity, water and natural gas : usage of residential
and commercial sectors only. Passenger Enplanements : the number of passengers boarding a flight.
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The preceding exhibit shows that over a 10-year

Natural gas consumption, of course, correlates highly

period, including both growth and recessionary pe-

with weather, explaining its comparative volatility. The

riods, consumers showed almost no change in their

lowest volatility of all in the exhibit is for water : below

demand for water or electricity, as they certainly did

1% over the 10-year period.

in their less-stable consumption of some standard
goods. Even in road transportation -where taking lei-

The exhibit below captures the resilience that va-

sure trips and shipping certain goods and raw mate-

rious infrastructure sectors in the United States and

rials tend to be more cyclical- annual volatility was

Europe (specifically, the United Kingdom, Spain and

comparable to that of non-discretionary spending

Germany) demonstrated during a time of economic

(discretionary spending on luxury goods was around

hardship between 2007 and 2010.

10-15% during the same period).

> Infrastructure usage in the United States and in Europe : resilience in the face of recession
(data covering the 2007-2010 period)

20%
US: 2009 vs 2007-08 average
15%

US: 2010 over 2009
EU 15: 2009 vs 2007-08 average

10%

EU 15: 2010 over 2009
5%
0%
-5%
-10%
-15%
-20%
Natural gas
(cubic feet)

Electricity
(watt hours)

Miles driven
on roads

Emplanements
at airports

Seaport
container traffic

Study by J.P. Morgan Asset Management
Sources : U.S. Energy Information Administration, U.S. Bureau of Transportation Statistics, Eurostat, Bloomberg, UK Statistics Authority,
Statistisches Bundesamt Deutschland, Espana Instituto Nacional de Estadistica, estimates by J.P. Morgan.
* Electricity, natural gas and water usage is based on residential and commercial sectors only.
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The global recession that followed the outbreak of the

Indeed, the latter two have undergone a double-digit

financial crisis in 2007 has had varying impacts on

drop and rebound in activity following a good period

different forms of infrastructure. As expected, usage of

before the recession. Transportation assets are more

electricity and natural gas, which serve households

economically sensitive than regulated utilities.

and businesses, has been relatively little affected.

• The recovery in 2010 mirrors the decline in 2009.

On the other hand, transmission networks that serve

Regulated utilities in the US and Europe remain re-

industrial customers suffered from the falloff in manu-

latively stable, under the influence of weather and

facturing across the globe.

demographic trends.

Chief conclusions :

To look further into these first short-term findings, we
analyze three segments in more detail : electricity,

• Electricity usage displays very strong resilience in

natural gas and road transportation.

varying economic environments in the two markets
 Electricity and natural gas

observed.
• The fluctuations observed for natural gas depend
primarily on weather conditions.

The exhibit below shows how the development of U.S.

• Transportation has been more affected than other

electricity consumption since 1974 has progressed in

forms of infrastructure. Toll road traffic has seen its

a regular fashion regardless of the economic environ-

strongest decline in the United States and the United

ment. The price elasticity of electricity demand is esti-

Kingdom. Nevertheless, the reduction is modest by

mated at just -0.05, that is, a 20% increase in the price

comparison with the airport and seaport sectors.

causes only a 1% reduction in consumption.

> Electricity consumption in the United States from 1974 to 2011.

Residential consumption
Commercial consumption
Averageretail price (right axis)
Recession

1 500 000

0.18

1 350 000

0.16
0.14

1 200 000

0.12

1 050 000

0.1
GWh

900 000
0.08
750 000

0.06

600 000

0.04

450 000
300 000

0.02

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Sources : EIA, J.P. Morgan Asset Management. Data at end December 2011.
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Likewise, the demand for natural gas has very little

In fact, the correlation between the HDD index and

relation to price. As the following exhibit indicates,

U.S. monthly consumption of natural gas in the resi-

consumption depends above all on climate condi-

dential sector is a very high 0.86. It is 0.52 with the

tions (measured here by the HDD index).

commercial sector.

1

Residential consumption

Commercial consumption

Heating Degree Days
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Wellhead price (right axis)
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> Consumption of natural gas in the United States from 1974 to 2011.

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Sources : EIA, National Climatic Data Center, J.P. Morgan Asset Management. Data at end December 2011.

 Road transportation in the United States

In the more recent data (on the right), an exceptionally high gasoline price in 2008 combined with

Unlike the two examples above, road transportation is

the beginnings of a recession led to the longest and

more dependent on the state of the economy. As the

deepest decline of Vehicle Miles Traveled (VMT) in the

exhibits on next page indicate, the number of vehi-

United States since monthly record-keeping started in

cle miles travelled in the United States remained on

1970. The decline continued without a break for 17

a net upward trend up to 2007. The few brief declines

months, from November 2007 to March 2009, with a

came about because of a major increase in gaso-

4.05% peak-to-trough fall in annual (rolling 12 month)

line prices and/or an economic slowdown.

VMT. The previous record for a peak-to-trough decline
was 3.11% between May 1979 and June 1980.

1 The HDD (for Heating Degree Days) index is calculated as the difference between 65°F (18°C)
and the average outside temperature for that day. National HDD is the average of regional HDDs, weighted by population.
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> Annual VMT and real gasoline prices in the U.S.
Jan' 78 to Dec'84 and Jan'04 to Dec'10

Real gasoline price (right axis)	VMT - moving 12 months	Recession
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Sources : Federal Highway Administration, Energy Information Administration, J.P. Morgan Asset Management.

We believe the recent decline in VMT is a short-term

Third, it is important to highlight that although the re-

event triggered by the surge in gasoline prices and

cent drop in driving demand may be record-breaking

the recession, and we expect the trend in driving in

by comparison with historical data, it is quite small

the U.S. to be positive going forward. First, consumers’

relative to the declines of other means of transporta-

preference for housing type is stronger than that for

tion, such as airports, and also in relation to the falloff

vehicle type, so they will trade-in their low-MPG SUVs

in demand for consumer goods and services in the

before they must move to smaller dwellings closer

downturn.

to city centers. To change human behavior takes at
least a generation. Second, following decades of
underinvestment, U.S. public transportation is still not
readily available to the American masses. Any new
push to fund such services, moreover, will take a significant amount of time to complete, and the daunting
cost of projects would impose an additional financial
burden on already strained governments.
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 Social infrastructure

The variable costs, in particular those for raw materials like natural gas, needed to provide service are

This sort of infrastructure generates revenues that

borne by the end-user.

are more closely linked to inflation than to economic

• In concession agreements and private partnership

growth. In fact, usage has little direct effect on reve-

contracts1 that are in force primarily in the public

nues, as they often take the form of a fee paid by a

transportation and social infrastructure sectors, the

public authority to, say, a hospital, based on certain

maximum fee increase that the private partner can

performance and availability criteria. From an inves-

demand is spelled out.

tor’s point of view, then, the main characteristic of

• For an infrastructure asset once belonging to the

social infrastructure is that their maintenance charge

public but transferred to private ownership, rates are

and service cost are paid not by the end-user but by

often indexed for inflation and intended to compen-

the local authority. In particular, the category covers fa-

sate for maintenance costs.

cilities where use does not result in the user’s receiving

• In the U.S., contracted electricity-generation infras-

an invoice : those of an administrative, educational

tructure generally has “power purchase agree-

(university), medical (hospitals, clinics and emergency

ments” that last more than 20 years or longer and

units), judicial (courts, prisons) or military nature.

may include indexing for inflation.

The demand risk for this type of infrastructure is thus

To check the potential for inflation indexing in such

minimal, and the charges are relatively stable since

arrangements, J.P. Morgan Asset Management car-

they are paid by the state. That is, assuming the asset

ried out a study based on the cash flows (earnings

continues to be managed according to its contract

before interest, taxes, depreciation and amortization,

or predefined service-quality conditions (availability,

or EBITDA) of a sample of 237 infrastructure assets of

technical specifications, etc.). Hence, investments in

different varieties. The survey covered mature assets in

social infrastructures are considered to be among the

the United States and in 15 European Union member

least risky (unless they happen to involve a construc-

countries2.

tion risk).
Cash flows were tracked between 1986 and 2010, the
The U.S. and European countries, notably Germany

longest period that could be measured using data

and Spain, should see an increasing number of so-

available. For entities lacking formal EBITDA statistics

cial infrastructure projects financed by so-called Pu-

(toll highways, bridges and airports run by the state

blic-Private Partnerships (PPP), once regulations per-

and local administrations), a substitute cash flow indi-

mit. The model has been developing for fifteen years

cator was developed, based on the operating reve-

in Australia, Canada and the United Kingdom.

nue and expenses given in annual reports. The study
selected mature assets to avoid having to make forecasts on future value or on significant improvements.


Potential protection against inflation

Excluded were entities that carried out major capi-

Revenues from different sorts of infrastructure assets

ceased their activity ; or carried out many merger

are subject to distinct rules :

and acquisition operations.

tal investment spending ; were created after 1986 ;

• Regulated assets -electricity, natural gas, water and
waste management—can count on periodic rea-

The infrastructure assets in the sample cover six sub-

djustments or revisions to revenue figures, based

sectors3 :

mainly on the cost of maintaining the infrastruc-

• Electricity companies, whose distribution/transmission

ture itself and on making planned investments.

is regulated and whose production is contractual.

1 see chapter I - 3
2 The 15 countries concerned are : Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands,
Portugal, Spain, Sweden and United Kingdom.
3 Total sample size is 237 ; 141 in the U.S. (electricity : 40 ; natural gas : 15 ; water and sewerage : 6 ; toll roads : 34 ; airports : 39 ; seaports : 7),
and 96 in Europe (electricity : 20 ; natural gas : 8 ; water and sewerage : 11 ; toll roads : 12 ; airports : 25 ; seaports : 20).

24

1- The infrastructure asset class /
2-	Specific characteristics /
 Potential protection against inflation

• Natural gas companies, whose distribution is regula-

The following exhibits show regular growth in most

ted, along with storage companies and gas pipelines.

infrastructure sectors’ cash flows, and at a higher

• Water distribution and wastewater processing com-

rate than inflation, whatever the global economic
environment happened to be. The results also, howe-

panies (regulated assets only).

ver, underscore the greater sensitivity of airports and

• Toll highways run by either state and local adminis-

seaports to economic context, more blatantly in the

trations or private entities.
• Airports, from medium to large in size.

United States than in Europe. Europe’s lower volatility

• Seaports, including the 30 main ones by cargo vo-

can be explained by the diversifying effect of the widely varying macro-economic characteristics of the

lume (in tonnage).

15 European Union countries considered.

> Indices of annual cash flows for US and EU-15 infrastructures against CPI, 1986-2009.
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> Indices of annual cash flows for US and EU-15 infrastructures against CPI, 1986-2009.
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 Infrastructure mapping

To make sense of these two critical characteristics
(the economic context and the assured cash flow)

In addition to ascertaining different infrastructure

the exhibit below plots the pair together, the former

assets’ sensitivity to the economic cycle, we sought

along the X axis and the latter along the Y. Thus, the

to determine the level of their cash flow that is gua-

least risky types of infrastructure assets (those having

ranteed by contract. This so-called contractualization

high cash flow from contractualization coupled with

also showed wide disparity across asset types.

low sensitivity to economic conditions) appear in the
upper lefthand quadrant.

HIGH

Social
infrastructure
Pipelines
Contractualization of cash flows

Public railways
France wind
energy
Networks
“Brownfield”
highways

Ports
Airports

“Greenfield”
highways
Telecomms
Power
Merchant Plant

LOW
LOW

Sensitivity to economic context

HIGH

Source : Michel Lyonnet du Moutier.


Risks associated
with infrastructure projects

The infrastructure process is often long and complex,
requiring the coordination of many participants with
often conflicting interests. For example, projects may

An analysis of risks and how they are distributed

come up against changes in the political landscape,

among participants is essential to know when finan-

perhaps from elections, that call them into question

cing an infrastructure project. The main risks can be

or at the least redefine their limits. During the pre-

grouped according to a product’s stage : during

ground breaking phase, the project runs the risk of

the development, design and construction phase

not obtaining permits in a timely manner, or at all.

(Greenfield) or during operation (Brownfield).

Perhaps even archaeological discoveries will hold up
the works. All this delay can have a major impact on

 Risks specific to Greenfield projects

a project’s cost and viability.

Here the risks concern all the many works involved in

France’s Millau viaduct and wind turbines project il-

on-site implementation : transport infrastructure, solid

lustrates the potential complications. The preparation

waste incinerators, cable-laying, etc.

was extremely lengthy. The bridge crosses a narrow
gorge that is subject to violent winds. To persuade the
local population to accept such a project entailed
lengthy administrative procedures.
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The preliminary studies lasted nearly 14 years. Not un-

Construction

til November 1999 was the vital declaration of public
utility for the viaduct finally issued.

Construction risk generally materializes in the guise
of a higher-than-forecast cost. The likely causes :

This initial phase is also critical for the wind turbines.
In general, the timescale for obtaining all the regulatory authorizations, including the construction permit

• Incorrect estimation of the work during the bidding
process.

(after a public inquiry and an impact study, if neces-

• Modification of the project during execution,

sary) are on the order of several years. The impact

whether to repair a design error or to accommo-

study represents an especially important part of the

date a request by the grantor or, less often, a revi-

file because of the nuisance (noise pollution, birds’

sion by the operator.

migration).

• Logistics problems (manpower, materials, equip-

Environmental aspects of a project are fundamental.

• Delay in construction : Prolonging the whole opera-

Lenders are sensitive to obtaining authorizations and

tion increases financing costs, but it may also cause

pay out funds only when they have all been granted.

a delay in the opening of the infrastructure and so

Design and technological risks

rare exceptions, the fixed duration of the conces-

ment, etc.) on very complex projects.

lead to reduced revenue. The reason is that, with
sion includes the construction period.
The design risk may be relatively limited for classic
types of projects out in the open air, but it can be

Macroeconomic, legal and political aspects

much higher for tunnels and bridges, offshore wind
farms or oil platforms and sophisticated plants. De-

Macroeconomic hazards include price changes,

sign studies must anticipate possible changes ema-

interest rate increases and exchange-rate exposure

nating from regulations or law.

outside the Euro zone :

Technology risk also comes into play if “unproven

• Price-change risk is linked to a possible difference

technologies” are used. Highways are less exposed in

between actually observed inflation in construc-

this respect than, say, energy projects.

tion materials and labor costs and the contractual
price-variation formula provided for a project.

For the Millau viaduct, the design and construction

• Interest expenses may increase during construction,

risks were significant. The bridge piers were extremely

if interest rates are unhedged. Lenders may require

tall (the largest is higher than the Eiffel Tower). Moreo-

this risk to be covered by swaps that exchange the

ver, the very sophisticated technology of stays in the

variable rate for a fixed rate, or by caps on rates.

bridge axis, not to mention the chore of coordinating
a work of such magnitude, represented a major technological challenge.
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Risks resulting from a project’s legal and judicial envi-

- Example of Portuguese highways

ronment can also be significant. To analyze them re-

In 1996 Lisbon launched an ambitious highways ini-

quires reference to at least five different kinds of laws :

tiative that was managed by the private sector and

public ; company and banking ; tax ; accounting ; and

relied on two toll technologies :

environmental. Moreover, this is without counting the
rules and regulations specific to the infrastructure sector at hand.

• Wherever the system’s potential traffic numbers were
sure to cover its financing costs, the toll was collected directly from drivers.

Such risks may materialize either in the design/
construction phase or during operation. (Two additio-

• But where highways were located in regions that

nal major risks are encountered during operation, one

were to be developed economically, the state used

revolving around revenue and the other operating

“shadow toll” (or so-called virtual toll) technology.

expenses : see below.)

The state would pay the private-sector managers
the tolls, in effect, based on that highway’s traffic ra-

Political risks should also be taken into account in

ther than availability ; for drivers using the highway,

certain countries, in the operation as well as the deve-

the toll was nonexistent. A study of traffic and re-

lopment phases. Threats may take the form of project

ceipts is used to determine the revenues for both

nationalization or challenges to contracts due to evol-

the direct tolls and the virtual tolls.

ving regulatory and legal environments.
But whether the tolls are paid for by users or by public
 Risks during the operation phase

authorities, unless payments are pre-agreed, traffic
risk still exists. A study by Standard & Poors1 reveals

The revenue of an infrastructure depends not only on

that in a sample of 87 toll or virtual-toll projects, the

traffic numbers and the rate charged (highway tolls,

amounts received turned out to be 24% below the

etc.) but also on the “performance” of the asset itself.

forecasts. Even if the study does not call into question

We consider this circumstance first by studying a Por-

the quality of preliminary traffic studies in general, it

tuguese highway whose toll is based on the volume

does demonstrate that lenders and investors must be

of vehicles that use the structure yet is paid by the

very attentive to this risk.

state.The second illustration is of wind turbines, whose
revenue similarly depends on performance in terms

Performance risks

of electricity output, that is, whether the site is sufficiently windswept.

Revenue is not always based on traffic. It may depend
on the performance of the infrastructure itself, parti-

Traffic risk

cularly with wind turbines. There, revenue equals the
energy-product generated (output) times the sale

A licensee may or may not assume all or part of a

price of that energy. The output is projected using an

project’s traffic risk, depending on whether it collects

in-depth study of the site’s wind characteristics before

tolls directly from users or receives a set sum from the

starting up the operation2. That does not, however,

granting authority. In the latter instance, of course, the

prevent revenue risk in the operation phase.

asset is then free for users. The consequences for the
licensee will obviously be different depending on how
the traffic numbers are assessed ; in the latter case,
there is no price flexibility in the payment.

1 Standard & Poors, Traffic Forecasting Risk : Study Update 2004, October 2004, 5p.
2 It should be noted that electricity production is nil, both when there is no wind and also when there is too much wind.
On blustery days, blades are positioned so as not to turn to avoid damage to the wind turbines or gear boxes.
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Energy purchases vary from country to country, but

Financing is usually granted progressively to cover

one or more of the following methods may be en-

construction costs. The first refinancing generally

countered :

takes place after operations start up and a “ramp-up”
period. If the initial forecasts of demand or usage are

• A purchasing commitment for the entire energy production by a public body or regulated utility.1
• A guaranteed purchase price2 per megawatt pro-

not achieved, the terms of the refinancing may be
less attractive rather than improved, thus reducing
the return for the project’s shareholders.

duced.
• “Green certificates,”3 wherein the wind-energy pro-

 Operation and maintenance risks

ducer sells the output at the market price while also
selling green certificates to producers or consumers

Operational risks are relatively limited for infrastruc-

of non-removable energy. The certificates represent

ture. That is one of the advantages of this asset class.

additional revenue for a project.

Nonetheless, technical risks do exist and they vary
depending on the sub-sectors involved. Social infras-

Some countries also offer wind projects tax advantages

tructure is generally low risk (Case 1 of the graph on

(accelerated amortization, tax credits, etc.). To sum up,

the next page).

a project company undertakes very different risks from
country to country depending on the regulations.

• The main technical risk in networks (water, gas, electricity, distribution) lies in leaks (case 2).

Performance risk also exists in social infrastructure :

• Maintenance risk with wind turbines is still proble-

revenue is directly linked to service quality, since the

matic (case 3) ; the most powerful machines have

grantor can apply penalties when the standards de-

not been in service that long. As yet, insufficient time

part too far from the specifications.

has passed to permit assessing the maintenance
costs reliably.

 Risks associated with financial leverage

• Other types of projects are subject to a large-scale
servicing and/or large-scale maintenance risk :

In Greenfield investments, specialized project finance

waste-treatment plants, bridge and tunnel transport

teams from the lenders and the shareholders ma-

projects (civil engineering works), railway networks,

nage debt and financing matters. Leverage is mainly
supplied by commercial banks, though in certain
cases through bond issues subscribed to by long-

seaports, etc. (cases 4, 5 and 6).
• Obsolescence risk is inherent in airports and telecommunications projects (cases 7 and 8).

term investors (pension funds, insurance companies,
etc.). As Greenfield projects are riskier than Brownfield

Nevertheless, operational risk in infrastructure should

assets, they generally bear a higher interest rate and

be regarded as low to moderate.

have less leverage.
Moreover, to avoid exchange-rate risk, financing is
mainly raised from banks or institutions that have an
organization domiciled in the country of a project.
In those emerging countries where available financing is limited and where it is not possible to issue in
local currency, lenders take the additional exchange
risk into account and in the financing terms.

1 For example, in France, Germany, Spain, Italy, Morocco, United Kingdom.
2 For example, in France, Germany, Spain, Morocco.
3 For example, in Italy, United Kingdom.
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> Operations risks by major types of infrastructure
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Source : Michel Lyonnet du Moutier.
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 Project finance

As an alternative or an additional option, banks may
have recourse to bonds for project fund-raising. (Be-

Infrastructure assets fall within the framework of pro-

fore the financial crisis, project finance bonds gene-

ject finance, which is set apart from traditional corpo-

rally had a higher rating than they do today, thanks lar-

rate finance. A special purpose company is created

gely to the guarantee granted by monoline insurers.)

whose lifespan is limited to that of the project. This
cooperation

The characteristics of the world’s project finance mar-

among the various stakeholders that participate in

ket are shown in appendix 1, with a breakdown by

the construction and management of the operation

activity sector and geography.

quite

specific

approach

facilitates

(developer, construction company, operator, etc.).
 Legal models
The principle underpinning this method is : share the
risks and allocate them to the entities best able to

The world has two predominant legal models : Anglo-

manage them. The two chief risks here concern com-

Saxon, based on common law, and Romano-Germa-

pleting the project on budget and on time, and va-

nic, based on Roman law and civil codes. In the first,

luing the economic assets that result from operating

“What is not authorized is forbidden.” This implies that

the project.

legal relationships between business partners must
be spelled out in long, detailed and highly specific

Financial leverage is often much greater in project

contracts. In the second system, “What is not forbid-

financing than in traditional financing . Moreover, len-

den is authorized.” At least in theory, this leads to

ders accept that they have only limited recourse to

more concise contracts, but with implicit reference to

the sponsors – in this case, the shareholders of the

longstanding codes to fill in the blanks.2

1

concession company – in case of default. Thus, they
accept being reimbursed by cash flows from the prothe shareholders' equity).

	The Anglo-Saxon Project
Finance Initiative model

That is why the lenders request in-depth due dili-

The Anglo-Saxon model delegates much of the

gence so that they can thoroughly monitor and bet-

state’s prerogatives to regulatory agencies that ope-

ter manage the risks inherent in a project. For that

rate relatively independently. At the heart of this sys-

reason, too, the “arranging” banks monitor projects in

tem in its modern incarnation is the Project Finance

detail, starting with the invitation to tender. With the

Initiative (PFI) launched in 1992 under UK Prime Minis-

submission of the bid, the arrangers underwrite the

ter Margaret Thatcher. The initials PFI remain in usage

financing of the project. Then, when the contract is

but have gradually been supplanted in the popular

duly won, they syndicate the loans to other lenders to

lexicon by PPP : Public-Private Partnership.3

ject and do not seek assets of shareholders (beyond

reduce their own exposure.

1 For a discussion of all the issues surrounding project finance, see Lyonnet du Moutier (Michel), Financement de projet et partenariats
public-privé, Editions EMS, 2006, 317 p. 2nd edition to appear end 2012.
2 The Public Private Partnership or P3 concept used in Great Britain, Canada and Australia covers many arrangements. Its meaning is therefore
much broader than the French term partenariat public-privé which in general only covers contrats de partenariat [partnership contracts]
pursuant to the decree of 17 June 2004.
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From its inception, PFI was foremost a method of
increasing the financing capacity of public authori-

 Development of the “French model”

ties, along with enhancing the quality of public ser-

Until recently, only two major forms of contracts were

vices while also reducing public expenditures. PFI has

to be found between public corporations and private

since become well identified with the operations and

contractors : public contracts (“marchés publics”)

contracts that originated from the program. The PFI-

and public service contracts (PSCs or “délégation de

style contract used most often is the DBFO (Design,

service public”).

Build, Finance and Operate), which is equivalent to
BOT (Build, Operate, Transfer).

Public contract and public service contract

PFI’s core principle remains “Value for Money.” It mea-

In a public contract, the State and a company enter

sures financial savings from constructing, operating

into a customer/supplier relationship. The private par-

and maintaining a project over its full “life cycle” in

ty runs only the classic risk of any supplier. However,

a private-public partnership framework rather than

in a public service contract, the authority entrusts to

through the classic public blueprint. A “Public Sector

him, and under his control, a management and ope-

Comparator” (PSC) allows the cost of the operation

ration assignment for a public service. Therefore, the

to be assessed as if it were being carried out solely

contractor bears in whole or in part the risks associa-

by the public sector. That in turn permits valuing the

ted with the public’s using the service.

payments in a PFI context.
The public service contract exists in two main forms :
The state or territorial authority most often makes

• In the first, the concession company bears the ini-

the payments for services. For instance, as we saw

tial investment and is responsible for maintenance

before, the particular formula employed for Portugal’s

and operation during the term of the concession.

highways takes the guise of a shadow, or virtual, toll :

During this period, he must be able to remunerate

the authority counts the passing vehicles and applies

and reimburse the funds invested in the operation.

a contractually agreed toll rate to ascertain the pay-

• In the second form, the authority shoulders the initial

ment to the licensee1. This type of arrangement can

investment, while the concession company retains

now be found in several countries : Portugal, Ireland,

the operation and maintenance risk.

Spain, etc.
In both PSC forms, remuneration comes through direction payment by users (toll, price per cubic meter
of water utilized, etc.).
The appearance of PFI in Great Britain and its extension to many other countries has led to the creation
of new contractual mechanisms, including the “partnership contract” (“contrat de partenariat”).
Advent of the partnership contract
Established in France by the decree of 17 June 2004,
the partnership contract was improved upon, particularly with respect to its tax provisions, by the law of
27 July 2008. The modifications have favored its adoption over competing forms.

1 Other data may be taken into account to determine revenue, such as a reduction in accidents or the duration of lane closures during
road works.
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other asset classes
Since then, Paris has passed two more laws in 2009

Infrastructure may be thought of as an asset class in

(their application circular was dated 24 July 2009),

its own right, rather than a sub-class derived from pri-

that authorize the use of the partnership contract in

vate equity or real estate. Though it does share some

France’s recovery plan and in fact allow access to

characteristics with them, it differs fundamentally in

a state guarantee. Thus, they definitively specify the

specific attributes : In all cases, infrastructure involves

partnership approach. In a partnership contract, the

assets with a long lifespan that are able to create

private partner constructs, finances, operates, and

recurring, stable returns and possess the potential for

maintains the infrastructure - a hospital, say- but does

inflation indexation.

not perform the public service involved. The authority
compensates the private partner by paying rent. To

The following exhibit differentiates between infras-

lower the cost of operations, the authority can irrevo-

tructure and the two other asset classes with which

cably accept up to 80% of the resulting receivables.

it is usually compared : real estate assets and capital

Partnership contracts are especially applicable to

cing ; operating costs ; the impact of external factors,

social infrastructure assets, such as health facilities,

like inflation, on cash flows ; the indicative target re-

universities and the state’s “sovereign” services, from

turns ; and, lastly, valuation methods.

investment. The information includes types of finan-

courts to police stations to prisons. However, the form
also finds ready application in France in rail projects
(high-speed lines costing several billion Euros) ; in defense (France’s new Defence Ministry headquarters) ;
and in river works (upper Seine improvements).
A partnership contract presents a lower risk for a
private-sector entity than does a public service
contract. It can only be for real assets (pure residential building), indexed to “performance” (prisons or
hospitals). Lastly, the contract can involve a shared
commercial risk (an example being stadiums with
additional commercial revenue).
In all the contractual arrangements discussed, managing the inevitable conflicts of interest among the diverse parties is essential. Indeed, this need has spurred
a search for the optimum sharing of risks among stakeholders. These aspects are developed in appendix 2.
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 An asset class in its own right

Financing

Infrastructures

Real estate

Private equity

Generally “investment

Based on the loan to value

“High yield” category

grade” category. Long-

ratio. Possibility of insurance

initially. Financing often

term financing. Possibility

against an increase in

short-term, with

of insurance against an

interest rates.

a refinancing risk.

Limited

Essential for

increase in interest rates.
Operating expenditure

Limited

increasing value
Revenue

Recurring, potential of

Linked to inflation but with

indexation for inflation.

delay due to lease renewal

Subject to market risks.

periods.
Indicative target return

Between 6% for the most

Between 6% for “core”

Between 20% for LBO and

mature assets and 20%

assets and 15 % or more for

over 25% for private equity.

and over for the riskier

“opportunistic” assets. Cash

Mainly in the form of capital

assets. Cash distribution

distribution is a significant

gains.

is a significant component

component of total return.

of total return.
Valuation

Based on the discounting

Based on discounting and

Based on profits and

of cash flows over a long

residual value at end of

equivalent stock market or

period. “Exits” not considered

period.

transactional investments

for public infrastructure.

at the scheduled exit or
sale in 3 to 5 years.

Example

Highway

Office building

LBO

• Debt

• Recurrence of cash flows

	
The visibility of infrastructure’s cash flows over a

	Brownfield projects generate revenue immediately,

long period permits a significant use of debt. No-

and the majority of total return comes from reve-

netheless, the debt profile must be adapted to the

nue. The remainder results from re-valuation of the

particular situation. For instance, for so-called regu-

asset over time, whether because its activity gets

lated assets, debt must be aligned to the regula-

prolonged or its operating conditions and produc-

tory period. Debt may reach its longest duration in

tivity improve. In a Greenfield project, of course, the

cases like highways and airport concessions. (It is

revenue flow must await the commencement of

not advised to take interest rate risk.) Leverage ra-

commercial operation.

tios for infrastructure can vary from 60% on projects
exposed to high usage-risk to 90% on low-risk-profile
PPP projects.
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• Valuation of assets (in operation)

Cash flow visibility is also much greater than for real
estate, whose leases typically run for shorter periods.

	
Assessment of value depends mainly on projected
cash flows and on the discount rate chosen, not

• Size of infrastructure projects often greater

on stock market parameters like the price/earnings
ratio or on exit multiples, as is the case with private
equity. This is assuming that we are referring to un-

 
Differences from private equity

listed assets and funds when we discuss infrastructure ; quotation would introduce correlation with

• Less exposure to economic cycles

the public equity markets.
	
As infrastructure assets tend to be rather essential to
How infrastructure is positioned in relation to other

living in society, their usage is much less dependent

unlisted asset classes can be summarized as follows :

on the economic climate. Certainly, demand from
companies can drop in a recession or economic
crisis (fewer trucks on a toll road, for example). But

 Differences from real estate

that of individuals tends to be much more stable :
one always needs water to drink or wash, along

• Less exposure to economic cycles

with electricity, and transportation to get to work.
Of course, some infrastructure assets are easier to

	
Corporate real estate (offices, logistics, retailing) are

forgo than others, so the impact of an economic

subject to economic cycles, despite the potential

downturn varies. On the other hand, the prosperity

shock-absorber effect of a multi-year lease. Cer-

of corporations in competitive industries is linked

tainly, some infrastructure assets are more econo-

directly and unavoidably to the financial and eco-

mically sensitive than others, particularly in trans-

nomic cycles.

portation and, within transportation, within certain
sectors (seaports, for example). Case-by-case ana-

• Longer investment horizon

lysis is necessary, but the general assertion that infrastructure is less susceptible to economic cycles
remains valid.

	
Private equity funds hold the capital of specific
companies for 4 or 5 years on average. By contrast,
infrastructure funds generally keep their investments

• Barrier to entry

for longer periods of time. Transfers or sales occur
closer to maturity (apart from exceptional cases).

	
Certain infrastructure assets erect a barrier to entry.
That is not the case with most real estate, which is

Perpetual funds have even fewer constraints on
such longer-term investing.

subject to much more local competition.
• Return profile less dependent on withdrawal
• More predictable cash flows, enabling

strategies

higher leverage
	
As cash flows constitute the main component of a
	
It is not rare for infrastructure to be 2/3 or 3/4 fi-

mature infrastructure asset’s internal rate of return,

nanced by debt. This can be explained by the qua-

sale or exit circumstances have less of an impact

lity—the level, the recurrence, the predictability—of

on the IRR.

the annual cash flows and the efficient distribution
of risks among stakeholders. Though sometimes
high, the risks are well controlled by lenders, which
rely on many experts in their analysis.
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This is altogether different from a private equity where
the IRR comes solely from the capital gain made at
sale or exit, and there is no interim cash distribution to


Risk/return profile
of infrastructure

investors (aside from exceptional cases, such as debt

The exhibit below illustrates the positioning of the pri-

refinancing).

mary types of infrastructure projects on a risk-return
matrix.

• Higher cash flows and smaller recurring
investments
	
With mature infrastructure assets, operating expenditure is low in comparison with the capital
costs of the investment. Moreover, it is known and
foreseeable. Corporate shareholders in competitive industries, on the other hand, are exposed to
more variability : operating expenditure is less foreseeable, and operating margins and free cash
flows may be reduced.

Expected
return

PRIVATE
EQUITY

20 %

Local complexity
Mature assets
in emerging
markets

15 %

10 %

Higher return
than sovereign
risk
Social assets :
Hospitals
Prisons
Schools

5%
BONDS
0

Operating, traffic
and volume risks
Greenfield OECD
assets :
Transport
(railways, roads)
Water
(desalination)

No operating
risk but traffic
and volume risk
Mature
OECD assets :
Roads, ports
Water, wate
treatment
Utilities

1

2

Local complexity.
Construction,
traffic and
volume risks
Greenfield assets
in emerging
markets

3

4

Other risks
(markets,
commodities, ...)
Opportunistic
assets

5
Risk

Source : CAAM-CI.
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It is important to remember, however, the great hetero-

• The most risky of all infrastructure assets, though, are

geneity of infrastructure. Depending on the sector, the

those that operate in a purely competitive context,

country, the contractual framework and the maturity

in other words, without a monopoly market position

of the asset, the level of risk and expected return can

and without a long-term contract with a public or

be quite different.

comparable counterparty. They rank in fact close to
private equity. An example would be a power plant

• Some infrastructure assets are closer to bonds, in that

in an emerging country that sells all its production

they involve a very secure recurring revenue stream

and purchases its fuel on the spot market. Both the

over a set period (the term of the contract).Their very

future volume and the price of its sales and the cost

low risk is matched by a correspondingly modest

of its fuel would be unknown.

return. This format is characteristic of social infrastructure assets, such as administrative, public or health
care buildings leased by a public authority.

	Indicative target returns for the different types
of infrastructure

• Mature transportation infrastructure assets in OECD
countries carry a risk of diminished traffic volume

Below we provide an exhibit indicating the returns

and therefore revenue. However, their location mi-

generally expected from mature infrastructure sec-

nimizes risks of a regulatory or political nature. This

tors, both before and after leverage. In addition, we

category includes highways, rail networks, seaports

show the risk level generally associated with each. In

and airports.

proposing an order of magnitude of risk and return

• Greenfield assets exhibit higher risk but also greater

for major infrastructure categories, we caution that

expected revenue. Being based overwhelmingly in

each individual asset must be studied with regard to

emerging countries raises their risk quotient, parti-

its particular characteristics.

cularly the regulatory and political hazards. Local
parameters are in fact major factors in assessing
Greenfield risk.

Type of asset
Risk
Average
Average IRR
Capital
		
annual return1
after leverage2
appreciation
				potential
PFI	

Low-Medium

4–5 %

6–9 3 %	Very limited

Toll motorways (operational)

Low

7–9 %

8–12 %

Limited

Regulated assets

Low-Medium

6–10 %

10–15 %

Limited

Energy production (contracted)

Medium

4– 7 %

10–12 %

Limited

Railway

Medium

8–12 %

14–18 %

Yes

Airports/Seaports

Medium

4–7 %

15–18 %

Yes

Toll highways (Greenfield)

Medium – High

3–5 %

12–20 %

Yes

Communications networks

Medium – High

4–7 %

15–20 %

Yes

Energy production (merchant)

High

4–12 %

15–25 %

Yes

1 (Year 1 to 5). Distribution to equity investors by percentage of investment.
2 With debt ratio assumptions of 50% to 85% and investment periods of at least 5 to 7 years.
3 Private Finance Initiative. Greenfield PFI projects can reach 10-12%, after leverage, with a higher risk. Source : J.P. Morgan Asset Management.

As noted, what dictates the risk-return level of an infrastructure asset, aside from its own characteristics, is
the contract or regulatory and legal framework that
governs it :
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Situation for the same asset

Gross return level

Mature asset under PPP with fee based on availability

from 6 to 10%

Regulated asset in monopoly situation under concession regime

from 7 to 11%

Asset under concession regime with traffic risk

from 10 to 14%

Asset to be built in monopoly situation

from 11 to 16%

Unregulated asset without tariff constraints but with traffic risk

over 12%

Source : ING Bank ; gross return level is after leverage.

A project’s risk and therefore return level are not fro-

 Recommendations of Af2i

zen in time but evolve as it proceeds through various
stages of construction and commissioning. The gene-

Infrastructure as an asset class offers advantages

rally accepted risk premium for an infrastructure as-

attractive to long-term investors and is a valuable ele-

set in fact varies with time. During development and

ment in a diversified portfolio :

construction the premium is high, then it falls significantly as the project begins operation and proceeds
through “ramp up” to “stabilization.”

• Demand for infrastructure is little affected by economic cycles, strongly differentiating it from traditional
asset classes.

To sum up, the advantages specific to this asset
class from an investor's point of view are as follows :

• Throughout infrastructure assets’ operation, they
generate recurring cash flows, and these are often
indexed for inflation.

• Long-term, consistent with the nature of the asset.
• Collective use, reflecting socially responsible investment.

• Infrastructure assets are usually valued through discounting projected future cash flows, meaning that
they are little affected by stock markets.

• Stable and recurring revenue.
• Degree of resistance to economic cycles, depen-

To be sure, these investments should be considered

ding on the nature of the asset.

from a long-term perspective. In fact, they offer little

• Relative inelasticity of demand.

liquidity : infrastructure funds typically tie up capital

• Revenue at least partly indexed for inflation.

for a minimum of 10 years.

• Diversification of portfolio.
• Long lifespan, in line with the duration of investors’
liabilities.
• Low correlation with other asset classes.

Furthermore, as we have shown, many differences
exist among various types of infrastructure assets.
Investors need to define what level of risk they are
seeking in order to direct their selection toward the
relevant infrastructure funds. They will have to choose
between Brownfield and Greenfield assets, between
different geographies and, if necessary, between different sub-sectors.
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1- How to invest

Investors have several ways to include infrastructure


Direct unlisted infrastructure funds

in a portfolio, either through listed or unlisted instru-

This is the option most commonly pursued by inves-

ments :

tors wanting to build exposure to infrastructure. These
funds are managed by dedicated teams within

• Directly in an infrastructure project or an existing as-

management companies on behalf of long-term

set, alone or as a co-investor with other institutional

investors : insurance companies, provident institu-

investors, industrial or financial partners or invest-

tions, mutuals, pension funds or family offices, funds

ment funds.

of funds, even financial institutions on their own be-

• Or in a portfolio of unlisted assets through investment funds.

half or that of their clients. More than 450 direct funds
exist, having increased rapidly in the past few years,

• Or through unlisted infrastructure funds of funds.

and they are overseen by about 270 management

• Or by means of listed infrastructure funds.

companies1.

• Or through purchase of listed infrastructure sector
equities, directly or by means of pooled investment

The first funds originated in Australia in the early nine-

funds.

ties with the introduction of Australian pension-guarantee scheme and tax incentives that favored infras-


Direct investments in infrastructure
projects or assets

tructure investments. The United Kingdom followed
a few years later, then Canada. European investors
appeared at the start of this century. Those in the
United States and Asia arrived more recently.

This route is at once the least commonplace and
the most complex. It requires major work on the part

The importance that the U.S. attaches to public finan-

of the investor to seek out the infrastructure projects

cing of infrastructure is underscored by the longstan-

or assets ; analyse their risks and potential returns ;

ding ability of local authorities to finance projects by

negotiate their acquisition, participate in their finan-

issuing municipal tax-exempt bonds on particularly

cing and, if necessary, in their construction ; and then

advantageous terms. This also helps to explain the

share in their management, often in a company with

late arrival of U.S. private investors to some forms of

financial and industrial partners. This option is unders-

infrastructure investment.

tandably reserved in principle for very large-scale
investors able to recruit a dedicated team. Given
the size of the assets, single investments are often
significant (several tens, even hundreds of millions
of dollars). This assumes a portfolio allocation broad
enough to contain each asset’s share within acceptable bounds of diversification. Some Anglo-Saxon
pension funds have adopted this strategy.
A very similar option, though one more frequently
used, is for an investor to co-invest along with a direct
fund in which it has already invested. This is also a
way for the investor to gain expertise in this sector without having to field as large an internal team.

1 Source : Preqin, 2010.
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> Structure of a direct unlisted infrastructure fund :

INVESTOR

Potential
co-investment

INFRASTRUCTURE
FUND

Project 1
Company

Project 2
Company

Project 3
Company

Asset 1

Asset 2

Asset 3

Project 4
Company

Asset 1n

Asset portfolio
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Unlisted infrastructure
funds of funds

Funds of funds also offer immediate diversification of

Though relatively recent and still few in number, these

the portfolio. In return, funds of funds charge additio-

offer several advantages, particularly to investors not

nal expenses, on the order of 0.5% to 1%, in the form of

equipped to assess management teams and select

annual management fees and performance fees. In

funds themselves. Funds of funds also have special

this, they are following the example of the direct funds

appeal for investors unable to access certain infras-

in which they invest, but at percentages reduced by

tructure funds directly because of the size of mini-

half, generally on the order of 5% to 10%.

infrastructure exposure as well as provide added value through monitoring and reporting on positions in

mum initial investment requirements.

Advantages

Disadvantages

Direct investment

• Direct access to assets

• Lack of diversification

in infrastructure

• Direct control over assets

• High minimum investment capacity
•D
 ifficulty of access to investment
projects
• Dedicated team essential

Direct infrastructure funds

• High level of control over assets
• Choice of specific strategy
(Greenfield, Brownfield,
geographical region, etc.)

Infrastructure funds of funds

•N
 eed to have internal resources
available (fund selection and
administrative management)
• High minimum investment

• Maximum diversification

• Level of additional expenses

• Low minimum investment

• L imited control over

• Consolidated reporting
• No specialized team required

underlying assets
•R
 isk of multiple holdings
of the same asset

 Investments in listed shares

Whether shares or listed funds, both approaches are
by definition closely associated with capital markets.

Buying shares of companies specializing in infrastruc-

Indeed, their value depends less on the characteristics

ture permits exposure to the sector through the stock

of their underlying instruments and more on the acti-

market. However, it is not necessarily pure exposure,

vity of the stock markets, which are by nature volatile.

as some of these companies are diversified beyond
infrastructure.

Some “infrastructure” equity sectors, like utilities, better
resisted the onslaught of the financial crisis in 2008

It is also possible to buy shares in listed infrastructure

than did the stock markets as a whole. Nevertheless,

funds, which are a recent innovation and still rare. They

their performance is still a long way from reflecting the

are present in particular in Australia and the United

basic value of their underlying public service-sector

Kingdom, although they are beginning to be found in

assets. In principle, their value should be closer to the

continental Europe, albeit in smaller numbers.

discounted present value of the cash flows generated
by those assets.
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 The bond approach : debt funds
In response to the financial crisis and the difficulty of
obtaining bank loans for infrastructure projects (or get-


Comparison between listed
and unlisted investments
 Advantages and disadvantages

ting credit enhancers to guarantee them), former bankers who were specialists in the infrastructure sector

Whatever the investment approach chosen, listed or

have launched bond funds (usually mezzanine debt)

unlisted securities, the characteristics of the under-

dedicated to financing infrastructure. These managers

lying infrastructure assets remain the same, of course.

focus on their experience at achieving performance

However, the two methods do have fundamental dif-

through asset selection and market the revenue sta-

ferences. Key characteristics, such as liquidity, correla-

bility of infrastructure investments. Their funds’ risk level,

tion, volatility and the control exerted over the asset,

but also rate of return, is lower than that of the infras-

are linked to whether the vehicle is listed or unlisted.

tructure equity funds discussed previously (see page
00). In fact, infrastructure debt funds are more compa-

The choice of investing in listed versus unlisted infras-

rable to conventional bond funds.

tructure has many consequences :
• On correlation with diversification away from stock
markets.
• On the level of control wielded by the investment
strategy.
• On liquidity.
• On the volatility of the valuation.
• On the risk/return relationship.

Listed

Pros

Cons

• High liquidity

• High

correlation with stock markets

• Easy access to markets globally

(see appendix 3)

• No initial investment size requirement

• High volatility

• Faster tactical portfolio reallocations

•E
 xposure to business activities other than
pure-play infrastructure ;
•D
 ominance of energy and engineering
construction related sectors in the listed space ;
• No control over asset management activities ;

Unlisted

• Low correlation with other asset classes
and with the stock markets

•N
 ot suitable for short-term or tactical
investments ;

• Low volatility

• Higher initial investment size requirements ;

• Low dependence on economic cycle

•H
 igher due diligence and asset management

• Direct choice of investment strategy

costs

(core to value added)
• Direct control over the asset
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 Different investment strategies

As each infrastructure asset is unique, a direct investor has to have expertise in many areas, from tech-

Investing in unlisted infrastructure assets permits a

nical to regulatory and political. Due diligence and

precise strategy. For example, an investor might favor

ensuing asset management activities can be com-

a portfolio of mature assets with a history of ongoing

plex and expensive. On the other hand, the direct

cash flows. Or, contrarily, pick a portfolio composed

investor does reap a significant degree of informa-

entirely of assets in the development phase and thus

tion and exerts considerable control over the asset.

posing risks both in construction and in forecasting

By contrast, investors in listed shares must make with

demand, yet also offering a higher expected return.

company reports and analysts’ notes.

Constructing similarly concentrated portfolios with
listed companies, on the other hand, would be not

Funds occupy an intermediate position. They require

only more difficult but also would require frequent

fewer internal resources than does a direct invest-

reallocations. In fact, most listed companies present

ment yet still offer a measure of control, though indi-

exposure to a set of infrastructure assets at different

rect, over an asset.

stages. What is more, they may change strategy often,
impacting the direction of an investor’s portfolio.

As a result of infrastructure assets’ unique nature and
the size of the required stake, direct investments are

 An illiquidity premium for unlisted assets

illiquid. In certain cases, regulatory approval may be
required for the transfer of the asset to new sharehol-

Investing directly in infrastructure assets requires

ders, adding to illiquidity. To withdraw from a direct

substantial sums, because of the development and

infrastructure investment can entail a relatively long

construction costs entailed. These serve as a barrier

timescale.

to entry, as previously noted. Furthermore, most investors prefer to diversify their allocation, and therefore

For the investor who opted for a fund, on the other

acquire only a portion of an infrastructure asset’s

hand, withdrawal is provided for, either by the very na-

capital. This explains why direct shareholders in infras-

ture of the vehicle in the case of a closed end fund or

tructure assets tend to consortiums. By contrast, listed

by specific clauses in the contract of an open fund. In

infrastructure does not require a large initial invest-

any event, a long-term direct investor in an infrastruc-

ment and therefore is easily accessible.

ture asset as well as an investor in an infrastructure
fund enjoys an illiquidity premium compared with an

• Liquidity management :
	
Unlike a direct infrastructure asset, an unlisted infrastructure fund is much more accessible. However, unlisted funds’ liquidity compared with that of
a listed share is much reduced (half-yearly or quarterly withdrawals for an open fund, and almost nonexistent before the expiration date for a closed end
fund).
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2-	Valuation of
infrastructure assets
Valuation methods vary according to the type of as-

However, it has disadvantages in as much as it re-

set and the stage of development. Assets that have

quires detailed forecasts of long-term cash flows, an

reached maturity, however, are mainly valued on the

estimate of the infinite time value and an adjusted

basis of projected future cash flows. On the other

discount rate for the appropriate risk. By its nature, this

hand, assets exposed to development risks (permits,

data implies a large measure of judgement, and the

construction, demand, etc.) are valued on the basis

discounted value calculation is often very sensitive to

of development phases and the risk characteristics of

modest variations in assumptions.

different projects.

 Cost of recent investment
When selecting the most appropriate method, each
asset must be considered individually. However, if se-

The cost of any recently acquired investment can be

veral assets within the same sector have comparable

a good indicator of its fair value. Thus, the transac-

risk profiles, it is preferable - even essential - to value

tion price of a recent investment in an infrastructure

them all using similar methodology. Certain methods

asset by shareholder partners or investors can serve

generally used as a “reasonableness check” rely on

as a benchmark. However, the relevance of this figure

market data, such as market multiples of publicly

inevitably ebbs with time, as it reflects the conditions

traded companies, and transaction multiples of re-

prevailing at the precise date of the transaction. In a

cently sold comparable companies. Lastly, it is appro-

dynamic environment, changes in market conditions,

priate to apply the same methods from one period

variations in underlying demand, the simple passage

to another - except when a change would result in a

of time and other factors gradually take precedence.

materially better estimate of fair value.

Furthermore, if a reference price is based on a purchase by a third party, it is important to take into ac-

The techniques below are part of the most common-

count the context of that transaction.

ly used valuation methods :
• Discounted cash flows

The following factors may indicate that the price of a

• Cost of recent investment

transaction does not fully signify fair value at the time :

•
Multiples of publicly traded comparable companies, or transaction multiples of recently sold comparable companies.
• Sector benchmarks

• Different rights are attached to the new and to existing investments.
• A new investor’s arrival causes excessive dilution.
• The investment is done by a new participant for stra-

 Discounted cash flows

tegic purposes.
• The investment can be likened to a rescue plan, or

This widely used method consists of ascertaining
the value of an asset by discounting the value of its
expected future cash flows. (For a closed-end fund,

involves a distressed or forced sale.
• The amount of the new investment is relatively immaterial.

whose withdrawal calendar is set in advance, an
“infinite time value” applies.) Being flexible, the discounting approach can be applied to all cash flows,
taking into account refinancing or any other change
in the underlying development plan.
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 Multiples
 Sector benchmarks

Of course, in a stable environment in which a mature
infrastructure asset faces little change in the market

 Sector benchmarks

or the regulatory framework, transaction-derived va-

Some infrastructure sub-sectors have additional va-

luations retain their relevance longer.

luation criteria. For example, turnover per customer
is utilized by electricity and natural gas companies,

 Multiples

price/kw hour for power generation assets, total
passenger charges by airport companies, and ave-

This method consists of applying a multiple to the

rage-toll rates-per-kilometer by toll road operators.

actual or estimated results of an infrastructure asset.

Sector references like these too often assume that

It can be applied, for instance, to investments in ma-

the profitability of infrastructure assets varies little.

ture assets that generate an identifiable and stable

However, they can be useful in limited cases, provi-

flow of regular results. Generally, a multiple of pre-tax

ded costs and other intrinsic differences are taken

earnings or EBITDA can be derived from an assump-

into account. For regulated companies providing

tion about “stabilized” results generated from revenue.

services to communities, this involves taking stock of

If the results of an infrastructure asset can be stabi-

decisions of regulators Sector benchmarks serve as

lized, predicting EBITDA and earnings with a lower

a tertiary valuation technique, and another form of

margin of error becomes easier. Market multiples

check on the reasonableness of valuations obtained

and transaction multiples are usually used in parallel

using other methods.

with discounted cash flow methodology, as a “reasonableness” or “sense” check.
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3- The unlisted funds market

Unlisted infrastructure funds really made their appea-

With the advent of the financial crisis the following

rance in 2003 in response to the growing appetite of

year, the momentum slowed sharply. In 2008, USD

institutional investors. The sums raised by the funds,

24.7 billion was collected, and in 2009, just USD 10.7

though modest up to then, increased significantly

billion. However, a perceptible recovery was observed

starting in 2005/2006, when the amount increased

in 2010, when USD 16.1 billion was raised in the first

2.5-fold to USD 22.5 billion. The upward trend conti-

three quarters2.

nued in 2007, reaching USD 34.8 billion1.

> Capital raised by infrastructure funds on a global scale
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Source : Probitas Partners, Infrastructure Institutional Investor Trends Survey for 2011. 2010 data to end September.

The past few years has seen the emergence of new

Today it is not unusual to see a new unlisted infras-

funds and, especially, new teams. They combine

tructure fund reach more than a billion dollars. There

diverse skills acquired in private equity, structured fi-

are now 450 infrastructure funds managed by 270

nance and project finance, and mergers and acqui-

companies3.

sitions, but also within operators and licensees.

1 Source Private Equity Intelligence (PEI Media) 2008.
2 Source Probitas Partners.
3 Source Preqin, 2010.
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Types of unlisted
infrastructure funds
Direct funds come in a rich variety. First of all, there

• With perpetual funds, however, the assets in principle do not have to be sold : they can remain in
the portfolio for as long as the managers consider
it justified.

are generalist funds and also funds specialized by :
The main difference between these types of funds
• Their assets’ maturity (Greenfield or Brownfield)

lies in the structure of their capital

• Their geographical or economic region (OECD,
emerging countries).
• Their activity sector (utilities, transportation, airports,
etc.).

Limited-lifespan funds’ capital is fixed at the outset,
while that of perpetual funds is variable. The latter issue and buy back shares in response to the subscription or redemption requests of investors. The fund’s

Funds specializing in PPP are also found, especially in
the United Kingdom, Australia and Canada.

total assets change along with these incoming and
outgoing flows.The net asset value of the fund is generally determined every quarter, based on the value of

The Preqin Infrastructure Review gives the segment

the assets held in the portfolio at the time (including

breakdown of unlisted funds as follows :

undistributed liquid assets). As infrastructure assets

• More than half have a Greenfield strategy.

are relatively illiquid, acquiring or transferring an as-

• Three-quarters have a Brownfield strategy (it follows,

set can take a fund longer than the period provided

therefore, that some have a mixed strategy).
• Three-quarters are positioned in the OECD.

for investor entries and withdrawals. Hence, waiting
lines (or queues) for contributing to or withdrawing
from an Evergreen infrastructure fund are common.


Closed-end and evergreen funds

If redemption requests exceed new commitments, a
fund may also have to sell off some assets.

Two major categories of infrastructure funds are differentiated by their maturities : closed-end and open

Another difference concerns the structure and cal-

end perpetual funds. (This is putting aside the funds

culation of fees

of funds previously mentioned). As perpetual funds
have no due date for repaying capital, they are cal-

• Closed-end funds receive management fees based

led “evergreen”. At the very most, there are ten or so

on commitments along with performance fees, fol-

of them in the world.

lowing the example of private equity funds.
• Perpetual funds receive management fees based

The limited lifespan of closed-end funds is in general

on the economic value of their assets but may not

between 10 and 15 years, although it can sometimes

receive performance commissions.

be more. The funds’ duration should be compared
with the lifespan of infrastructure assets themselves,
which can often be between 20 and 50 years, and
longer.
From a withdrawal point of view, the consequences
of these distinct time formats are not the same :
• By definition, closed-end funds plan to return all of
investors’ capital at the expiry of the fund.
In order to do so, they are obligated to dispose of the
funds’ assets prior to maturity of the fund. The withdrawal or exit process may also be facilitated on the
stock market.
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	Types of managers

Evergreen funds

Closed-end funds

Lifespan

Unlimited

10-15 years

Philosophy

Mature assets (Brownfield)

More opportunistic : may consider

in developed markets

Greenfield, in developing markets

Target return-risk

Relatively modest

Higher

Source of return

Cash-flow oriented

Capital-gains oriented

Transfer of assets

Long-term holdings, transfer of assets

Transfer of assets prior to maturity of fund

based on timeliness determined by

(whatever the economic environment)

management
Liquidity for investor

Yes, subject to conditions (soft lock)

Very limited, possible transfer of shares to

at net asset value

a third party in the secondary market at
a discounted price

Types of expenses

Generally 1%-2% of management fees

Generally ≤ 2% of management fees (on

(by way of illustration)

(on capital invested), and may include

capital committed) + ≤ 20 % of performance

a performance fee

fee commission. Other acquisition and
refinancing fees.

 Types of managers

 Independent firms

Direct infrastructure funds are typically overseen by

Although some independent firms pursue a diversi-

various types of management companies, either in-

fied strategy, many pursue a focused or niche stra-

dependent or affiliated with an investment bank or

tegy, such as :

an asset management group. Management compa-

• A region (India, Asia, Eastern Europe, other emer-

nies may also be associated with industrial partners.

ging countries),
• Or a sub-sector (energy, transport, renewable ener-

 Structures sponsored by major financial institutions

gy, communications, environment, etc.)
• Or a type of project (Greenfield or Brownfield).

The larger managers are often affiliated with powerful
financial institutions.
• The infrastructure teams within a financial group’s
investment bank often have acquisition-financing
experience and can benefit from their sponsor’s
organizational capacity and financial expertise in
this sector. In return, they have to demonstrate their
independence and that there is no conflict of interest, or at least that they have the means to resolve
any conflicts that do arise.
• Other infrastructure teams are attached to a financial group’s asset management arm rather than its
investment bank to minimize the risk of conflict of
interest.
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4-	Selection of
infrastructure funds

Valuation of infrastructure funds

An investor is all the more limited in understanding

Infrastructure fund managers are obligated to carry

tructure funds are. Yet to initiate exposure under even

out periodic assessments of their investment holdings

the best of conditions requires the investor to settle on

on investors’ behalf. The object is to estimate the hy-

which methods and means to apply in conducting

pothetical price at which market participants would

an assessment.

an asset class when it is comparatively new, as infras-

agree to pay to purchase the fund’s assets. This determination of their fair value is extremely important,

Several factors seem important to stress in fund se-

because it sets the price at which investors can enter

lection, and we have listed them below. The objec-

or withdraw from the fund at a given time.

tive is to help investors ask the right questions when
evaluating a fund or a management team. Although

The net asset value (NAV) of an infrastructure fund

consultants can do this work in part, those that are

corresponds to the total value of its assets less its lia-

knowledgeable with respect to infrustructure are

bilities. The calculation of NAV is in theory a simple

limited in number. An investor must be prepared to

process, apart from foreign exchange and taxation

devote his own time to scrutinizing funds to control

considerations that can get rather complicated.

key parameters.

On a technical level, what a fund manager or an

For a start, the investor will have to decide what they

independent assessor does to arrive at an “enterprise

expect in terms of performance and risk. What are the

value” for a fund is to employ suitable methods (des-

return objectives ? Expected revenue profile ? The risks

cribed above) to put a value to its assets and its lia-

one is ready to assume ? And the timelines over which

bilities (including prospective assets, industrial invest-

one has to attain the full effect of this allocation ?

ment programs, etc.). Deducted from the enterprise
value is an amount relating to those financial instru-

Based on the answers to these questions, an investor

ments whose seniority ranking is greater than that

will want to either :

of the fund instrument with the highest ranking in a

• favor a recurring annual return ;

liquidation scenario. Lastly, the attributable enterprise

• or dispense with interim cash distributions and count

value is distributed appropriately among the fund’s

on a good capital gain when the asset is resold.

investors and the financial instruments concerned.
In the first case, one should select funds with strong
Brownfield exposure and a long lifespan (or, alternatively, perpetual funds) ; in the second case, one
should seek out more Greenfield-oriented funds with
a shorter lifespan.
It is only once the broad strategy is determined that
an investor must address, either on their own or with
the help of consultants, the selection of specific funds
and managers.
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Recommendations of Af2i

 Alignment of interests

The criteria for choosing unlisted infrastructure funds

To assure such coordination, a management team

are akin to those for picking unlisted investment funds.

attached to a financial group ought to be able to demonstrate that it acts independently, without conflicts

 The management team

of interest between the team and the financial group
(or at least that the team can resolve conflicts if they

The management team’s experience is fundamental

crop up). Whether in transactions or in financial ope-

to the success of the investment. This is especially true

rations related to portfolio assets, the greatest trans-

during a Greenfield fund’s construction phases. De-

parency is necessary.

pending on the nature and complexity of a project,
construction can last from one to several years, and

 Management expenses

the associated risks have to be handled with care.
The management team must know how to defend

Infrastructure funds are quite similar to private equity

the interests of the fund, while ensuring that the ap-

funds in this regard. Management costs are charged

propriate contract structure has been agreed, and

each year (though perhaps at quarterly or half-yearly

that the risks are shared appropriately among all the

intervals) to cover operating expenses. Also levied are

project’s stakeholders (contractors and subcontrac-

“performance” fees ; these rely on the “carried inte-

tors and a public authority, as set forth in chapter 1

rest” mechanism, which reserves for the management

and developed in appendix 2). Likewise, the mana-

teams roughly 20% of profits (10% in the case of the

gement of Brownfield assets requires specialized

funds of funds) when a fund’s internal rate of return

expertise, chiefly to manage the assets and perform

exceeds a hurdle rate, often about 8% per annum. The

as per the operating contracts (concession, services,

long-term nature of infrastructure assets is reflected in

maintenance, etc.).

the sharing of profits between investors and fund managers. In other words, the expense structure has to be

Furthermore, the management team has to monitor

consistent with the nature of the underlying asset.

and manage investments over a long period of time
(generally at least 10 years), so it is also critical for the

 Withdrawal or exit options

investor to be certain that the team’s interests align
with their own.

Investors need to pay close attention to the withdrawal or exit features proposed by managers of
infrastructure funds.
A number of options are in principle possible :
• Liquidation of the fund and the return of cash to
investors at period-end (with the underlying assets
sold or listed on a stock exchange.
• Floating or listing of the fund at period-end (assuming this was provided for at the outset in the fund
contract).
• Conditional withdrawal, via redemption requests, in
the case of perpetual funds.

Guide to infrastructure investing - 51

3

Positioning in a portfolio
1

Integrating the infrastructure in an allocation

53

		Correlations between asset classes

53

		Correlations between the different types of infrastructure

55

2

Recommendations of Af2i

56

		Allocation in infrastructure

56

		The legal and fiscal frameworks

56

		

57

52

Portfolio construction

3- Positioning in a portfolio /
1-	Integrating infrastructure in an allocation /
	Correlations between asset classes

1-	Integrating infrastructure
in an allocation
What is the optimum exposure to infrastructure ? That
depends on an investor’s constraints and expecta-


Correlations between asset classes

tions regarding volatility of returns, liquidity and matu-

J.P. Morgan Asset Management studied changes in

rity. In June and July of 2007, that is, during the first

the cash flows of unlisted American and European

phase of the financial crisis, J.P. Morgan Asset Mana-

infrastructure assets belonging to six different sub-

gement conducted a Pan-European survey of 280

sectors during 1986-2010 (see chapter 1 (part 2).3 As

institutional investors to ascertain their perception of

it turns out, these cash flows demonstrated relatively

alternative assets, particularly infrastructure. (This was

low volatility over time. Moreover, the study found a

four years after the first such survey). The 2007 res-

very low correlation between the cash flows of infras-

pondents were counting on an average strategic al-

tructure assets and similar indicators for other asset

location of 4% to infrastructure over the ensuing three

classes (EBITDA for equity and net operating income

years. This still relatively new asset class had already

for real estate). Clearly, that should have a certain

collected 15 billion Euros of investment, based on the

bearing in terms of portfolio allocation.

survey’s sample size. Meanwhile, private equity had
an average allocation in respondents’ portfolios of
4.1% and real estate 9.7%. It appears that, infrastructure was being invited to find a place in portfolios
somewhere between private equity and real estate.
As infrastructure, the asset class, is a fairly recent
phenomenon, not enough data exists to perform a
portfolio allocation analysis by means of statisticaloptimization techniques2. One solution lies in using
the historical cash flow data available and modelling
infrastructure’s performance and its correlation with
other asset classes.

> Correlation coefficients of the cash flows of infrastructure assets, the aggregate EBITDA
of S&P 500 and the NOI of real estate in the United States

Unlisted infrastructure

Unlisted
S&P 500 EBITDA
infrastructure 		

Real Estate

1,00

0,33

Listed equity shares 		

- 0,12
1,00

Unlisted real estate 			

0,21
1,00

The cash flows for listed equity are represented by the aggregated EBITDA of the companies listed on the NYSE. The real estate cash flows
are represented by profits net of operating expenses aggregated by the NCREIF (National Council of Real Estate Investment Fiduciaries).
Source : J.P. Morgan Asset Management.

1 The sample’s 280 institutional investors are distributed in 7 countries/regions : Germany/Austria, Belgium/Netherlands, France,
Italy, the Nordic countries, United Kingdom and Switzerland.
2 To study thoroughly the subject of portfolio allocation techniques, see the research article by J.P. Morgan Asset Management
“Non normality of Market Returns - A Framework for Asset Allocation Decision-making” - May 2009.
3 “Infrastructure investing - A portfolio diversifyer with stable cash yields,”, J.P. Morgan Asset Management, 2008.
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As the correlation coefficients in the exhibit above

hypothetical portfolio’s annual returns under various

plainly indicate, adding unlisted infrastructure to a

scenarios. Gradual introduction of unlisted infrastruc-

portfolio can only help to improve the risk-return rela-

ture to the original portfolio (reducing the weighting

tionship.

of shares and bonds and, marginally, real estate) can
improve its Sharpe ratio up to an infrastructure alloca-

To illustrate infrastructure’s diversification potential,

tion of about 20%. As the exhibit below illustrates, al-

let us take the example of a portfolio composed

though the improvement in the expected return is re-

55% of equity, 35% of bonds and 10% of real estate.

latively low (about 2 basis points for each additional

On the basis of the annual growth rate of cash flows

5% of infrastructure allocation), the portfolio’s volatility

for an infrastructure portfolio consisting of mature

is reduced by much more significant proportions.

assets weighted equally over six segments,1 as well
> Expected return and volatility of various portfolios

as on market conditions, it is possible to estimate the

Porfolio1

Porfolio 2

Porfolio 3

Porfolio 4

Porfolio 5

Equities

55 %

52 %

50 %

47 %

44 %

Bonds

35 %

33 %

32 %

30 %

28 %

Real Estate

10 %

10 %

9%

9%

8%

0%

5%

10 %

15 %

20 %

Infrastructure

> Expected return and volatility of various portfolios

> Adding infrastructure improves portfolio's
reward to risk
0,54

Expected
return
8,9 %

0,52

Portfolio 5
Portfolio 4

8,85 %

Sharpe
Ratio

0,50
Portfolio 3
Portfolio 2

0,48
Portfolio 1

8,8 %

0,46
0,44

8,75 %
0,42
0,40

8,7 %
9%

9,4 %

9,8 %

10,2 %

10,6 %
Volatility

1

2

3

4

5
Portfolio

Assumptions to calculate expected return and volatility of illustrative portfolios are based on J.P. Morgan Asset Management 2009 Capital Market
Assumptions on US Large Cap equities, US Long Duration bonds and US Direct Real Estate. Infrastructure returns are modeled based on historical cash flows and capital market conditions for leveraged assets. These results are based on correlation ratios, expected return and volatility
assumptions for each asset class. Assumptions based on historical data are not indicative of future results, in extreme market events such as the
2007-2008 financial crisis in particular.

1 Electricity, water/waste treatment, gas, highways, airports, seaports.
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Correlations between
different types of infrastructure

Thus, an infrastructure portfolio made up of assets
from all six sub-sectors is highly diversified, with a cash
flow exhibiting low volatility.

The exhibit below reveals that the growth rates of
cash flows from infrastructure sub-sectors are only
slightly inter-related.
> Correlation coefficients of the growth rates of American infrastructure EBITDA – from 1986 to 2010

Toll roads
Airports
Seaports
Electric
				
companies
Toll roads

1,00

0,48

Airports 		

Gas
companies

Water and
sewer utilities
(0,14)

0,48

(0,02)

(0,11)

1,00

0,47

(0,10)

(0,10)

0,16

Seaports 			

1,00

0,25

0,09

0,16

Electric companies 				

1,00

0,19

0,21

Gas companies 					

1,00

0,31

Water and sewer utilities 						

1,00

Sources : J.P. Morgan, FactSet, FAA, Federal Highway Administration, Maritime Administration and company Internet sites.

The correlation coefficient between two public ser-

In fact, demographic, economic and employment

vices, electricity and natural gas distribution, that are

trends, along with the particular preferences of users,

often regulated in a similar fashion, is actually quite

not to mention climate conditions (very important

low. The explanation stems from the basic nature of

for natural gas demand, for example), may differ

infrastructure and related demand. Even though their

materially from one region to another. Consequently,

price-setting systems may be the same, every infras-

an infrastructure asset portfolio covering a range of

tructure asset serves a distinct local economy with its

services in different regions can expect to generate

own demand pattern. The strongest correlations are

widely differing cash flows.

found in the transportation sector (toll roads, airports
and seaports), and there the levels of correlation vary
from one region to another.
> Correlation coefficients of the growth rates of European infrastructure EBITDA
(in local currency) – from 1986 to 2010
Toll roads Airports
Seaports
				
Toll roads

Electric
companies

Gas
companies

Water and
sewer utilities

0,49

0,37

0,32

0,15

1,00

0,31

Airports 		

1,00

0,08

(0,34)

0,13

0,26

Seaports			

1,00

0,29

(0,03)

(0,33)

Electric companies 				

1,00

0,25

0,03

Gas companies 					

1,00

0,42

Water and sewer utilities 						

1,00

Sources : J.P. Morgan, FactSet, Eurostat and company internet sites.
This data is taken from figures in local currencies, excluding the volatility caused by currency rates.
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2-Recommendations of Af2i


Allocation in infrastructure


The legal and fiscal frameworks

Including infrastructure funds in an allocation offers

As insurers, mutual funds, pension funds and other

advantages to an institutional investor :

types of institutional investors are all subject to distinct rules and regulations, each needs to study

• Diversification, because the underlying investments

infrastructure funds’ legal ramifications from their

have relatively low correlation with the economic

vantage point with the greatest care. Moreover, they

cycle and are partly indexed for inflation.

need to validate the tax treatment of infrastructure’s

• Cash distribution, the result of infrastructure assets’

revenue flows.

operating contracts, which are partially paid out to
investors on a periodic basis.

(The European Solvency Directive imposes new
constraints that could limit the infrastructure alloca-

On the other hand, these investments do require a

tion of certain investors.)

long investment horizon - at least 10 years.


Portfolio construction
Before investors set about selecting infrastructure
funds, they have to define the level of risk and return
they seek in order to be able to direct themselves toward relevant funds : Greenfield or Brownfield ; OECD
or emerging country ; transportation assets or regulated utilities, etc. In addition, considering the heterogeneity of infrastructure (and the differentiation even
between its sub-sectors), investors should design for
themselves a diversified allocation.
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Conclusion

This guide will have achieved its objective if it enables

We have covered, in some depth, the main characte-

an investment professional to gain a clearer unders-

ristics of infrastructure investments, in particular their

tanding of the recently emerged asset class known

diversity, their regular and stable cash flows (even

as infrastructure and the potential rewards, and risks,

through economic cycles), their routine indexing for

inherent in it.

inflation and their dissimilarity with other asset classes.

Emphasis has been placed on unlisted infrastructure

vantageously in an institutional investor’s long-term

funds. Today they are the best way to take advan-

allocation.

In our judgment : This asset class can be included ad-

tage of the characteristics of this asset class. (Certain
subjects concerning infrastructure, like the financing
of public-private partnerships, have not been developed as they are being studied by another working
group.)
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Appendix 1 : The project
finance market
Today more than 200 billion Euros are lent worldwide

As the exhibit below illustrates, the volume has clearly

each year for project finance. In 1994 the amount

been on a rising trend, despite a drop in 2001, 2002

barely reached 20 billion Euros.

and 2009.

> Project finance loan market (In billions of USD)
300
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0
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Source : Michel Lyonnet du Moutier. Exhibit created based on annual League Tables from Project Finance International magazine.

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2010

The 2008 credit crunch seems to have affected pro-

The syndication market, however, is recovering. This

ject finance less than other other types of loans. It

follows a period when project finance loans were of-

began to recover in 2009, and in fact in 2010 project

ten made through so-called club deals. Meanwhile,

finance loan volumes almost returned to 2007, pre-

unlisted debt funds devoted to infrastructure are

crisis levels.

being set up. However, the bond market remains
virtually non-existent in the project finance domain

Nevertheless, the 2008 financial crisis did have las-

(particularly since most credit enhancers exited the

ting consequences for project finance’s traditional

market).

financing practices. Credit conditions have tightened significantly : leverage has fallen, maturities have

Considering all this, only projects that offer the best

become shorter, banking margins have widened,

chances for success, at all stages of development

and loan covenants have become stricter. Banks

– construction and operation – can hope to obtain

are more prudent and impose stricter due diligence.

financing.

Moreover, as fewer banks now participate in project
finance, the circumstances favor lenders over borrowers, contrary to the situation before the crisis.
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> Distribution of loans by activity sectors, in 2010 (billions of USD).

5% 3% 5%

Infrastructure

6%

Petrochemicals
Industrial projects

25 %

Mines
Leisure and miscellaneous
Energy
34 %

Telecommunications
Petroleum and gas

12 %
6%

Source : Michel Lyonnet du Moutier. Exhibit created based on annual League Tables of Project Finance International magazine.

In 2010 most activity related to the following sectors : energy (34%), infrastructure (29%) and petroleum and
gas (12%).

> Development of the geographical distribution of loans (billions of USD).

100%

80%
Middle East and Africa
Europe

60%

The Americas
Australia

40%

Asia-Pacific
20%

0%

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Source : Michel Lyonnet du Moutier. Exhibit created based on annual League Tables of Project Finance International magazine.
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In geographical terms (see above illustration), the

Three types of project, each characterized by a dis-

activity in all sectors combined has focused mainly

tinct cash-flow profile, are the object of project finan-

on Europe and Asia-Pacific.

cing. Different legal as well as financial arrangements
must therefore be used for each of the categories
identified here.

> Cash-flow profiles of the three major project categories.

Depletion
Obsolescence
2

4

6

8

10

12

Years
Transport infrastructure
Natural resources
Industrial

These profiles are all very different :

• A project exploiting natural resources, such as an

• An industrial project – for example, a power sta-

oilfield or mine, is limited by commodity prices and

tion - requires major investment at the start-up of

by the risk that the reserves will become depleted

operation. The cash flows are potentially limited by

prematurely.

the possibility that the technology could become
quickly obsolete.

• By contrast, transportation infrastructure has as
an essential characteristic its permanence : After
all, some of Europe’s modern motorways follow old
Roman roads.
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Appendix 2 : P
 roject finance :
risk analysis
and distribution
Infrastructure constitutes an alternative investment

Today, the basic public-private partnership technique

class. Its profitability is based on cash flows genera-

used to finance the Eiffel Tower is known as a Build,

ted over the long-term. Most of this infrastructure is

Operate and Transfer (BOT) approach. In the building

financed initially through a technique called project

phase, the concession company erects the infras-

finance.

tructure and provides financing through equity capital. In the operating phase, the concession company

The Eiffel Tower1 is a good example.

runs the facility, and the operating revenues are used
to pay lenders (repay the full debt) along with equity

The Eiffel Tower, a marvel of finance

contributors. In the final, transfer phase, the concession company turns the facility over to the authority

Construction of the Eiffel Tower represented a tech-

that granted the concession when it expires, gene-

nological feat. However, not many people are aware

rally at no cost.

that it was also a feat of financing, one of the first
examples of modern project finance. The legal and

The key actors in a BOT are :

financial arrangements created for the tower were
quite similar to those used in project finance today.

• The “conceding” authority (i.e. a state or a regional
or a local body), which grants the concession for

To celebrate the centenary of the French Revolution,

the project.

the French Republic decided to hold a world's fair in

• The building contractor, which generally is required

1889 to showcase French engineering. Engineer Gus-

to deliver the project at a set price on a given due

tav Eiffel proposed building a 300-meter tower, which
would be the world's highest.

date, based on a turnkey-operation contract.
• The operator, which is a significant participant, particularly in projects where operation and mainte-

The project cost 6.5 million francs (approximately
€20 million today). The state provided 1.5 million
francs, and the balance was to be paid by the monument's operations during the fair and over the next
20 years. The majority of the financing was in fact

nance are critical.
• Lenders (including banks, financial institutions and
multilateral lenders).
• Capital investors (including equity investment funds
and insurers).

repaid through ticket sales. At the end of the first two
decades, the Eiffel Tower was to be turned over to the
City of Paris2.
Eiffel created a limited liability company, or société
anonyme, called the Société de la Tour Eiffel (STE),
and it issued two kinds of shares (including French
“ordinary” shares, which are similar to convertible
bonds). The shares began trading soon after the
tower opened. Repayment to the STE was made one
year after the monument opened to the public and
began collecting tickets. Eiffel, the shareholders and
the state profited substantially. This robust arrangement, including the concession contract at its core,
lasted for more than a century.

1 For more information, see Lyonnet du Moutier (Michel), “La Tour Eiffel : réalisation et financement,” Publications de la Sorbonne,
Paris, 2009, 221 p.
2 The tower was then to be destroyed. Fortunately, it was not. Today, it is considered to be one of the symbols of Europe.
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Roles and responsibilities of
an infrastructure project’s stakeholders
Aligning the stakeholders' interests

The contractual agreements involved in project finance are necessarily highly complex, to formalize

This analysis of the interaction among the various par-

the mandate. Therefore, to simplify matters here, we

ticipants in project finance is based on applying agen-

acknowledge five central partners : the conceding au-

cy theory, which analyzes the relationship between a

thority ; the concession company and its shareholders ;

principal (i.e., shareholder) and an agent (operator). 1

the building contractor : the lenders ; and the operator.

 Organization of project finance participants

Conceding authority

Shareholders

Lenders
Concession company

Building contractor

Operator

Source : Michel Lyonnet du Moutier.

That these five partners may share a “community of

Relationship between the project company

interest” in carrying out a project does not mean that

and the conceding authority

their interests are identical. The conceding authority
gives priority to political and economic considera-

The balance of power between a conceding autho-

tions, while its industrial partners are motivated by

rity and a concession company can vary conside-

short-term profit. Lenders are interested in long-term

rably. In certain kinds of public-private partnerships,

profitability, while seeking to avoid uncontrolled risks.

the concession operator has greater “specific know-

Unlike the building contractor and the operator,

ledge”2 than the conceding authority, giving it sway.

which may earn operating margins along with return

In other kinds, the conceding authority holds this

on equity, financial investors may be compensated

advantage. This information asymmetry affects the

only through a return on the funds they have invested

arrangement’s balance.

in the project.
Contradictions between the overall collective interest
and the particular interests of each group of participants may lead to “opportunistic” behavior. To avoid
that and to maintain balance among the partners,
cooperative relationships need to be established.

1 Lyonnet du Moutier (Michel), 'Financement sur projet : élaboration d’un modèle théorique pour tester la théorie positive de l’agence',
Finance-Contrôle-Stratégie, 2004, vol. 7, N° 3, pp. 147-168.
2 “General knowledge” can be transferred at low cost ; “specific knowledge,” often of a highly technical nature, is costly to transfer (cf. Fama
(Eugene F.), Jensen (Michael C.), “Agency Problems and Residual Claims” et 'Separation of Ownership and Control” Journal of Law and
Economics, Vol. June 26, 1983, pp. 301-349).
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The exhibit below compares the competition among

The latter would be the case, for example, in a BOT

stakeholders to their level of specific knowledge. A

dealing with basic needs or transportation infrastructure.

conceding authority may encounter situations in which
it holds less power and others in which it holds more.

> Relationships as a function of the participants’ level of specific knowledge and the competitive
nature of the market.

Public Client

Specific skill

Variety of clients
(Atomized local authorities
and traditional projects )

“Monopsonistic” Type
(Government/major territorial
authorities and specific project)

Motorway company BOT
Selected by the
Public client
“Dominant” Public client

BOT on basic needs public real
assets (water, electricity, etc.)
Not acquired by
the Public client

“Dominant” supplier

Source : Michel Lyonnet du Moutier.

• Basic needs : supplier-dominated

• Monopsonistic state : one buyer, many sellers

The standard case deals with concessions covering

The context is completely different when very large-

basic needs in public goods and services, such as

scale projects, such as the Millau viaduct, are in-

water distribution. These can require technical ability

volved. This situation is described as “monopsonistic”:

and therefore specific knowledge on the part of the

the public authority is the only client and faces mul-

operator. Facing suppliers that possess this acumen,

tiple competing suppliers.

public authorities – often small in scale – have no
alternative but to rely on external experts.
Furthermore, the scale of investment involved creates
strong barriers to entry. The convergence of these two
factors leads to a monopolistic or an oligopolistic
market structure.1

1 A monopoly is a situation in which the client faces a single supplier. When the number of suppliers is limited, the situation is referred
to as an oligopoly.
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When a public authority enjoys a monopsony, it

Risk control may also prompt the conceding autho-

is plainly in the position of power. Considering the

rity to make a unilateral modification of a contract or

scale, visibility and strategic issues involved in ultra-

impose unforeseeable constraints (say, for geological

large projects, together with the financial capacity of

conditions that an experienced developer could not

a large municipality or other public authority, it can

have anticipated).

turn to specialized consultants, thereby acquiring
specific knowledge at least equal to that of prospec-

In instances of risk in which the concession compa-

tive suppliers. Based on the information available to

ny is not liable, the conceding authority may grant

it, then, the authority may draw up contract terms to

it a right to “financial balance” through the terms of

prevent the concession company from dominating

the concession, according to the French legislation.

the conceding authority. This information asymmetry

For example, such compensation may involve an

clearly favors the authority.

increase in a toll. This tactic can establish a cooperative relationship between the conceding authority

Indeed, the authority might even be prompted to

and the concession company that prevents the latter

abuse its monopsonistic position.1 It is thus important

from resorting to opportunistic behaviors, such as ina-

that the conceding and the concessionary parties

dequate maintenance.

identify contractual mechanisms to create a balance
among the forces at play.

One major risk that the conceding authority delegates
under the concession contract is construction risk. The

• One way to balance the relationship :
The right to financial equilibrium of the contract

concession company, in turn, seeks to transfer it to a
specialist in such rarefied risk, the building contractor.2

In financial terms a concession can be described

Relationship between the project company

as a transfer by a public authority of the cash flow

and the building contractor

stream generated by the public service associated
with an infrastructure asset. As the conceding autho-

The concession company will try to transfer construc-

rity remains the “owner” of virtually the entire infras-

tion risk to the extent possible to the building

tructure project, it is primarily concerned that the

contractor(s), which possesses the specific knowledge

project continues to exist. It thus has no interest in mi-

to carry out a turnkey project within a set budget and

susing its position. Rather, its goal is to ensure that the

on deadline. To ensure that their interests are aligned,

infrastructure is operated properly and handed back

it may be desirable for building contractors to hold

to the public authority when the concession ends in

a significant interest in concession companies.3 The

the best possible condition.

contractors then become residual claimants, so have
less incentive to insist on their construction margins.

Thus, the conceding authority should not shift every
risk to the concession company, especially those that

Faced with these strong contractual mechanisms,

the latter cannot control. One such hazard is force

building contractors must have a clear framework

majeure, which includes natural disasters and gene-

that allows them to manage -without interference – a

ral strikes, as these are unforeseeable when a contract

project’s design-construction interface. Typically, this

is concluded and cannot be insured against.

control is divided between the public client and the
building/public works contractors.

1 For example, by improperly eliminating a candidate ; changing the selection process for competitors to lower prices ; negotiating exacting,
if not unconscionable, clauses ; and transferring risks that the concession company cannot control.
2 For a more in-depth treatment of the conceding authority/concession company relationship, see, Lyonnet du Moutier (Michel), “Financement
de projet et partenariat public privé : la relation entre concédant et concessionnaire dans les BOT d’infrastructure” Politiques et Management
Public, mars 2003, vol. 21, N° 1, pp. 1-25.
3 Certain studies show that this factor can moderate the building contractor's potential “appetite” (cf. Brealey (Richard A.), Coper (Ian A.),
Habib (Michel A.), Using Project Finance to Fund infrastructure Investments, Journal of Applied Corporate Finance, Vol. 9, n° 3, June 1996, pp.
25-38.).Appendices /
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Often the building contractor will have an important

Banks can solve this problem by becoming the

contract mechanism to protect its interests. It may ter-

concession company's shareholders, or better still, its

minate the contract altogether for wrongful action by

majority shareholders. However, they generally prefer

the concession company. This can occur in instances

not to do so to avoid a conflict of interest with their

of a failure to make progress payments or, more gene-

role as project lenders,

rally, when the concession company is in persistent
default, or in the event of force majeure of sufficient

So, to consolidate their rights, lenders establish a se-

length. This contract proviso provides a means for

ries of contractual rules2 :

the contractor to exert considerable pressure on the
concession company.

First, they will carry out due diligence to ensure that all
aspects of the project meet quality standards. To that

Lenders, particularly banks, are also critical to control-

end, the arrangers assign experts to assess the reve-

ling uncertainty, because they assume the revenue risk.

nues, costs and quality of the design/build offer, the
validity of the insurance, the reliability of the financial

Relationship among the project company,

model, the tax treatment and the treatment of local

its shareholders and lenders

accounting aspects, and other considerations.

One of the principles of project finance is to isolate

Second, they establish security and guarantees to

the transaction in an ad hoc legal structure that is

protect their interests. This system is based on the

not guaranteed by the sponsors. The relationship

continuation of operations rather than on the dis-

among those parties and managers of the company

posal of assets, which would not necessarily involve

is unique, as it is closely linked to the participation of

significant market value.

a third partner – the lender.
There are two forms of action :
The existence of a concession company enables

• Preventive, by which the lenders try to keep the pro-

lenders to undertake a detailed project risk analysis

ject company from defaulting by ensuring that it is

through direct collection of information.1 The conse-

structured adequately and by establishing appro-

quence of solid project finance risk assessment, in

priate controls over the company's operations ; and

turn, is high leverage : typically, 80-85% of the total in-

• Curative, when a defect is noted. At the time, the

vestment for an infrastructure BOT with demand risk.

lenders may implement – or threaten to implement

This proportion can reach 95% in certain pulbic-private

– various security mechanisms, particularly contrac-

partnership contracts. However, lenders do not benefit

tual step-in mechanisms.

from either the pooling of cash flows, as in traditional
business funding, or sponsors' guarantees. Debt service can be met only from the project's cash flow.

•P
 reventive action : To prevent default by ensuring
an appropriate financial and legal structure. Prevention of defaults results from appropriate financial

Therefore, lenders must protect their interests to avoid

structuring and a sound contractual arrangement.

opportunistic behavior on the part of the concession
company and its shareholders. This is particularly true
if the building contractor holds a major share of the
capital. The actions of lenders must also take their
own role as “quasi-owners” of the concession company into account.

1 The due diligence to be conducted by the lenders and the experts they appoint is expensive, but the cost is still reasonable given the scale
of the projects financed.
2 These very rigid rules may put the project company into default. In cases where lenders conclude that the impact on their interests is limited,
they often rely on amendments to temporarily waive certain rights.
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> Preventive action : avoid default.

A - Cash flow structure
1- Financial structure
B - Reserve accounts

C - Security ratios

2 - Legal structure
D - Cash flow waterfall

E - Controls matrix

Source : Michel Lyonnet du Moutier.

Financial structure of project cash flow

Other reserve accounts may be established in anticipation of heavy maintenance or upkeep.

The purpose of the project's financial structure is to limit the risk of default by providing safety margins. Len-

Legal structure of project cash flow

ders' greatest risks are concentrated in the early years
of operation. Outstanding loans are at their highest

Maintaining debt-service coverage ratios ensures

point during this period, as the project has just been

that the concession company will be able to meet its

completed. Meanwhile, revenues are only beginning

financial obligations. The greater the project risk and

to flow and have yet to reach a steady state. Many

the higher the debt-to-equity ratio, the more deman-

techniques can be used to structure cash flow to re-

ding bankers are on this protection.

duce problems at this critical moment.1
The cash flow waterfall guarantees lenders priority
Creating reserve accounts is another way to structure

access to the project's cash flow. The principle is to

the financing. The most classic is the “debt service

establish the order of priority for allocating revenues

reserve account.” Lenders call for cash flow corres-

directly in the contract.

ponding to that required to service debt for several
months to be set aside in a specific cash account or
at the time of the first drawdown on the credit facility. This reserve account makes it possible to respond
promptly in the event of default. It gives lenders time
to meet and discuss the most appropriate solutions.

1 For example, extending the term of the debt ; a capital repayment grace period ; a credit facility drawdown authorization when operations
begin to finance debt service ; debt service “sculpted” in accordance with project cash flow ; and an adequate proportion of equity
anticipated.
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As a general rule, operating and maintenance

Subordinated debt (or junior debt) is serviced next.

charges get settled first, because they determine the

Shareholders have the lowest priority.

cash flow generated. Senior lenders receive revenues
next with a view to servicing their loans (seniority rule).
> Payment waterfall

Cash flows €

Operating costs
Interest on senior debt
Senior debt amortization
Subordinated debt service
Equity

However, establishing a payment waterfall in the

• Treatment action : exercise of security rights in the

contract does not prevent a project company from

event of the concession company's default. In this

making decisions that are contrary to the lenders'

case, lenders, acting jointly to exercise their security

interests. Consequently, in order to be heard, banks

rights, request a security interest and step-in rights.

may ask that a “controls matrix” be established, by
which lenders can influence management's deci-

Security rights

sions and play a role similar to that of traditional company directors.

Independent of the mortgages on the project's assets (including supplies and equipment), security
rights may take the form of pledges – shares or project accounts – and third-party guarantees.
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> Curative action : exercise of security rights in the event of default

F - Pledges of accounts
3 - Security rights
G - Third-party guarantees

H - Transfer of the concession
4 - Step-in rights
I - Share purchase option

Source : Michel Lyonnet du Moutier.

Lenders may also request external guarantees du-

If the lenders do request that the concession contract

ring construction. In addition to the builders' joint

and all the project contracts be transferred to a third

and several commitments1, requested systematically,

entity they control, they must negotiate a direct agree-

the contract can provide for considerable lump-sum

ment with the conceding authority from the outset.

damages if the building company fails to meet its
obligations. To cover those damages, lenders may

Lenders also must ensure that the construction and

request a guarantee from the building contractor’s

operating contracts can be transferred to this new

parent company, if it has a greater financial base

entity. Prior acceptance of this transfer is subject to

and/or significant bank performance bond. Lenders

direct agreements between the lenders and, respec-

may also request a surety bond issued by an insu-

tively, the construction company and the operator.

rance company.
The lenders may also replace the project company's
Step-in rights

shareholders by purchasing company shares, an
option they have a right to exercise in the event of

If the problems are more severe, lenders have a more

default.

radical method at their disposal : step-in rights. The
principle is that in the event of default2, banks may
ask to replace the project company's shareholders.
This step-in may involve transferring the concession to
an entity controlled by the lenders or by direct recall
of the project company's shares.

1 If a construction company defaults, others must complete the project work.
2 Particularly if the debt service coverage ratio is below a contractually negotiated amount.
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> Transfer of the concession to an entity controlled by the lenders

Conceding authority

Conceding authority

Concession contract

Concession contract

Shareholders

Shareholders

Shares

Company controlled
by the lenders

Project company

Construction contract

Loan agreement

Operating agreement

Construction contract

Loan agreement

Operating agreement

Construction companies

Lenders

Operator

Constructor

Lenders

Operator

Conceding authority

Conceding authority

Concession contract

Concession contract

Shareholders

Shareholders
Company controlled
by the lenders

Shares

Project company

Construction contract

Loan agreement

Operating agreement

Construction contract

Constructor

Lenders

Operator

Constructor

Loan
agreement

Actions

Lenders

Operating agreement

Operator

To summarize, the project shareholders grant security

From the outset of the project, the sponsors are pre-

and guarantees to the lenders, which in turn grant

pared to waive their role as shareholders to the len-

the shareholders a certain amount of control over

ders if the concession company defaults. The lenders

project management.

may be thought of as performing responsibilities similar to those of company directors.
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Appendix 3 : Correlations of listed
infrastructure companies
Listed infrastructure companies correlate highly with

The exhibits below present the estimated perfor-

stock markets. This is true as well of share portfolios

mance, volatility and beta of global indices of listed

invested in infrastructure sectors, including public ser-

infrastructure companies, compared with traditional

vices, energy and transportation. Diversification does

indices. Infrastructure indices show a market beta of

not appear to reduce market correlation.

close to 1, and exhibit greater volatility than leading
stock indices.

> Performance and volatility : listed infrastructure companies behave similarly to that of global shares

Index
2011
3 months 6 months 1 year
3 years
					(CAGR)

5 years
(CAGR)

Volatility
(5 years)

MSCI World

4,3 %

4,3 %

13,2 %

11,2 %

-2,4 %

0,0 %		

33,7 %

BarCap Global Aggregate

1,2 %

1,2 %

-0,1 %

7,1 %

3,9 %

6,9 %

7,4 %

MSCI World Infrastructure

4,6 %

4,6 %

8,1 %

14,5 %

-0,7 %

6,1 %

26,0 %

Dow Jones Brookfield Global Infrastructure 6,5 %

6,5 %

10,3 %

15,4 %

0,5 %

5,6 %

32,6 %

Macquarie Global infrastructure

2,7 %

5,0 %

5,1 %

-6,9 %

1,9 %

28,1 %

2,7 %

Source : Bloomberg. Data at 31 March 2011.
CAGR = Compound Annual Growth Rate.

200

MSCI World Infrastructure
Dow Jones Brookfield Global Infrastructure
Macquarie Global Infrastructure

150

MSCI World (Benchmark index)

100

50

mars 06

sept 06

mars 07

sept 07

mars 08

sept 08

mars 09

sept 09

mars 10

sept 10

mars 11

Source : Bloomberg. Data at 31 March 2011.
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> Estimated beta of the infrastructure indices compared to market indices

Infrastructure indices

Beta

Benchmark market index

S&P Global Infrastructure Index

0,92

S&P Global 1 200

MSCI World Infrastructure Index

1,04

MSCI World

Dow Jones Global Infrastructure Index

1,05

MSCI World

Macquarie Global Infrastructure Index

0,99

FTSE All World

Source : Bloomberg. Betas estimated from monthly data compiled over a five-year period. Data at 31 March 2011.

Moreover, listed infrastructure securities are highly correlated among themselves, whether by region or sector.
That contrasts conspicuously with shares of unlisted infrastructure companies, which display relatively weak
correlation among sub-segments (see exhibits in part 3-1, page 55).
> Coefficients of correlation of the listed infrastructure indices (regional and by sector)
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1.00 0.95 0.98 0.89 0.74 0.94 0.72 0.87 0.82 0.95 0.95 0.96 0.91 0.84 0.90

MSCI World Infrastructure		

1.00 0.98 0.94 0.63 0.98 0.71 0.78 0.80 0.97 0.87 0.97 0.86 0.74 0.87

DJ Brookfield Global Infrastructure 			

1.00 0.91 0.72 0.96 0.69 0.83 0.85 0.99 0.91 0.99 0.86 0.78 0.86

MSCI USA Infrastructure Index				

1.00 0.64 0.88 0.64 0.74 0.76 0.90 0.81 0.92 0.79 0.65 0.80

UBS UK Infrastructure Index 					

1.00 0.63 0.55 0.75 0.72 0.67 0.75 0.69 0.55 0.73 0.54

MSCI Europe Infrastructure Index						

1.00 0.68 0.80 0.83 0.95 0.87 0.94 0.87 0.76 0.88

S&P Asia Infrastructure Index							

1.00 0.61 0.54 0.69 0.69 0.71 0.54 0.70 0.53

JPM Latin America Infrastructure 							

1.00 0.78 0.78 0.89 0.79 0.73 0.80 0.73

S&P Global Clean Energy Index									1.00 0.81 0.78 0.82 0.73 0.72 0.73
MSCI World Utilities Sector USD										1.00 0.86 0.87 0.83 0.72 0.83
S&P Global Water Index											1.00 0.87 0.86 0.87 0.83
Macquarie Global Electricity Index											

1.00 0.83 0.74 0.83

MSCI World Transportation Index													1.00 0.75 0.99
DJ Brookfield Ports Infrastructure														1.00 0.75
DJ Brookfield Toll Roads Infrastructure 															1.00

Source : Bloomberg. At 31 March 2011.
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Association Française
des Investisseurs Institutionnels
The Association Française des Investisseurs Institutionnels (Af2i) was established in September 2002 with a
goal of bringing together all economic players involved
in institutional asset management, regardless of their
category (pension, personal protection insurance,
supplemental healthcare, insurance, associations and
foundations, corporates and special institutions).

The Af2i represents and stands up for the interests of
its members, but also aims to be a centre for proposals and debate, information and assistance. It has 73
members, with almost 1,300 billion Euros in assets under
management.

J.P. Morgan Asset Management
J.P. Morgan Asset Management is part of JPMorgan
Chase & Co. and is a global asset management leader providing world-class investment solutions to clients.
With $1.33 trillion in assets under management (as at
December 31, 2011) and offices in 41 locations around
the world, J.P. Morgan Asset Management offers global
coverage with a strong local market presence, and leadership positions in most asset classes.

Association Française
des Investisseurs Institutionnels
8 rue du Mail
75002 Paris
Tél. +33 1 42 96 25 36
af2i@af2i.org
www.af2i.org

We stand apart through our exceptional breadth and
depth of investment expertise. By offering strategies that
we believe cover every key asset class and investment
region, we aim to engineer tailored solutions to match
every institutional client’s requirements to generate alpha, manage risk, diversify returns or meet future liabilities.

J.P. Morgan Asset Management
www.jpmam.eu/institutional
www.jpmorganassetmanagement.co.uk/institutional

