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Investment	Routes	

Direct	Investment	 Indirect	Investment	

Average	AUM	 Average	Fund	Size	 Average	AUM	 Average	Fund	Size	

$66bn	 $700mn	 $36bn	 $355bn	

Source:	Preqin,	January	2015;		Pension	Danmark	A/S	and	Jädraås	Windfarm	documenta9on.	

Typically,	larger	investors	with	on	average	$66bn	under	management,	have	
dedicated	in-house	teams	which	invest	directly	into	into	infrastructure.				
	
Even	smaller	investors	are	able	invest	directly	but	then	using	a	co-mingled	co-
mingled	plaYorm.	For	example,	one	pension	fund,	with	EUR	18.5bn	in	AUM,	worked	
together	with	project	developers	which	provided	both	the	equity	finance	and	
infrastructure	exper9se,	and	commercial	banks	which	provided	loan	financing.	A	
special	purpose	vehicle	was	used	to	bring	together	all	the	par9es	in	the	project.	
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SPECIAL  COMMENT: DEFAULT AND RECOVERY RATES FOR PROJECT FINANCE BANK LOANS, 1983-2012 

EXHIBIT 3 
Simplified Project Structure 

 
 
 

We comment further in Appendix C (Overview of Project Finance Characteristics) on the typical 
features found in project finance transactions which mitigate default risk and loss given default. 

4. Data and Methodology 

4.1 Study Data Set 

The data presented in this Study is sourced from the Data Consortium which is managed by Moody’s 
Analytics. All analytics and statistics are compiled by Moody’s Analytics on behalf of Moody’s; all 
market and industry commentary has been prepared by Moody’s. For further information see the 
Notice re Data Consortium on page 67 of this report. 

The Study Data Set comprises 4,425 distinct projects originated between 1 January 1983 and 31 
December 2012.  

4.2 Default Analysis 

The calculation of default rates is dependent on the definition of default adopted. At the request of 
the Data Consortium, the Study analyses the historical behaviour of project finance bank loans using 
the Basel II definition of default. For reference, we have also included comparable results based on our 
definition of default. We reproduce the Basel II definition of default as well as our definition of 
default in Appendix B (Glossary).  

In broad terms, the Basel II definition of default not only captures the events which are included in 
our definition of default, but also captures a wider range of defaults, including circumstances in which 
the reporting bank considers that the obligor is unlikely to pay its credit obligations in full. For 
example, under the Basel II definition, defaulted credits would also include debt obligations where (1) 
the bank puts the credit obligation on non-accrued status; or (2) the bank makes a charge-off or 
account-specific provision resulting from a significant perceived decline in credit quality subsequent to 
the bank taking on the exposure. 
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Typical	company	structure	of	an	infrastructure	project.		Ins9tu9onal	investors	with	a	
nimbleness	of	providing	financing	solu9ons,	(in	terms	of	9ming	and	draw-down	of	
financing)	could	provide	alterna9ve	sources	of	financing.	

Special	Purpose	Vehicle:	Project	Company	Structure	
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The wide spectrum of expected risk and return

Infrastructure assets offer a wide spectrum of risk and expected 
return profiles. Key drivers of risk and return include the sector of 
the infrastructure project, the geographical location and the stage 
of development (or maturity) of the project.

The maturity of an infrastructure asset is one of the main 
determinants of its investment risk, total return and yield.

Newer, or greenfield assets, are those in the phase that spans 
the initial stages of infrastructure creation from the design and 
the securing of public authorisations to the construction of the 
project itself. By their nature, greenfield infrastructure assets 
tend to bring a relatively high level of risk. This can result from 
exposure to uncertain revenue profiles, political risks, initial 
construction work and other factors such as environmental 
obstacles, which can cause further delay or even lead to 
cancelation. There is also significant risk in the accuracy of usage 
predictions for to-be-built infrastructure assets. Brownfield assets, 
on the other hand, are already constructed and have a history of 
operation providing good visibility into revenue, usage rates and 
operating and maintenance costs.

Furthermore, experience has shown that usage of the services 
that infrastructure assets provide tends to grow over time. Due 
to population and real income increases, utilities gradually add 
new households to their networks and transportation assets 
experience robust long-term growth trends. As such, mature 
infrastructure assets can offer relatively stable income, growth 
and capital appreciation.

If stable operating incomes are underwritten in a prudent manner, 
brownfield infrastructure assets can produce high yields and risk-
adjusted returns. Exhibit 2, which focuses on mature infrastructure 
assets in the Organisation for Economic Co-operation and 
Development (“OECD”), demonstrates two points: 

1. On average, mature infrastructure cash flows have mostly 
continued to grow, even during recessionary periods, over  
the past 25 years; and

2. Average cash flows for mature infrastructure assets rose in 
real terms as such, the asset class offers a high and increasing 
free cash flow-to-equity. 

Exhibit 2: Growing and resilient OECD infrastructure cash 
flows 

 0

 50  

 100  

 150  

 200  

 250  

 300  

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 

Indices of annual cash flows for US and EU-15 infrastructure against average high income 
OECD CPI, 1986 – 2011  

Infrastructure
average 
CPI

Recession

EU-15 refers to the members of the European Union prior to the accession in May 2004: 
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Netherlands, Portugal, Spain, Sweden, United Kingdom. 

Source: J.P. Morgan Asset Management GRA Research as of September 30, 2012 
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Exhibit 1: Infrastructure risk-return characteristics by maturity and sector

Inves9ng	in	infrastructure	presents	with	many	possibili9es	of	achieving	
varying	levels	of	risk	and	return,	and	which	may	depend	on	your	
organisa9on’s	level	of	exper9se	in	the	underlying	asset	class.	

Source:	JPM	AM	&	Milliman,	“Infrastructure	Investment	for	insurance	companies	under	Solvency	II”	,	September	2011.	

Risk	Return	Characteris9cs	
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Source: Bloomberg, POINT, J.P. Morgan Asset Management; data as of December 13, 2012. 
The charts and/or graphs shown above and throughout the presentation are for illustration and discussion purposes only.

Investors can find higher potential returns across a broad range of credit strategies and real assets. 
EXHIBIT 6: 2013 PROJECTED ASSET CLASS YIELDS

Portfolio allocation strategies for insurers
For insurers, a critical component of their investment plans 
depends on whether their investments can achieve the 
required ROA for their desired ROC in a given economic  
scenario. With the targeted ROA, insurers can analyze  
the potential impact of weighting various asset-class  
strategies on achieving the return goal, as well as their  
economic-capital budgets. 

Insurers, in particular, have unique business models, objec-
tives and risk tolerances. As a result, our analysis takes into 
account the insurers’ capital adequacy needs, their targeted 
levels and volatility of earnings, their liquidity objectives and 
their tax considerations, as well as their desire for long-term 
capital appreciation. Given general insurers’ objectives and 
constraints, Exhibit 7 (next page) shows the efficient frontier 
portfolios as measured by insurers’ target total returns versus  
surplus volatility, assuming a liability with a three-year  
modified duration. 

In this analysis, which assumes insurers have new money to 
invest (i.e., from premiums, returns from investment portfolios 
and maturing securities), we determined the allocation of 

5 For general insurers, we proxied asset classes using benchmarks, adjusted for 
default losses and calculated the total return (including income and price 
movement) on those assets over the forecast horizon. We made the simplifying 
assumption of three-year duration for the general insurers’ liabilities.

6 Given the insurance company targets a AA financial strength rating, that 
equates to holding enough capital to absorb a 1/2000 year event, or roughly a 
99.95% confidence interval for a standard normal distribution. As the 6% 
return efficient frontier portfolio has roughly a 9% surplus volatility, multiplying 
that standard deviation by a z score of 3.27 equates to approximately 30% 
economic capital requirement to absorb the 1/2000 event for this portfolio.

those dollars.5 Assuming a general insurer will allocate some-
where between 25–30% of its available capital to financial 
market risk, it appears a company can achieve the target total 
return without exceeding its capital budget.6

The analysis and results are similar for life insurers. For life  
insurers, we modified our objective function to maximize 
default-adjusted yields relative to surplus volatility, using a  
targeted modified duration for the liabilities of seven years. 
Given our model outputs, we consulted with our portfolio 
management teams globally to analyze the fundamental,  
technical and valuation factors across asset strategies and  
to gauge their resiliency under our four market scenarios:  
sub-trend recovery, recession, above-trend recovery and  
crisis. Exhibit 8 (next page) details the portfolio preferences, 
primarily in credit and real asset strategies. 

Strategies for different environments  
In our view, insurance companies should choose a diversified 
portfolio of investment strategies that provides yield and income 
in a sub-trend recovery (our base case), but that is also resilient 
in different macroeconomic scenarios. 

Credit and equity strategies 
In a low-for-longer yield environment, select credit strategies— 
such as mezzanine debt (unsecured) and senior secured liquid 
loans—can provide attractive yields. In the case of mezzanine 
debt, a lack of commercial lending to companies is providing 

•  Illustra9ve	examples	of	returns	across	a	broad	range	of	credit	strategies	and	
asset	classes,	yield/default	loss,	and	Sharpe	Ra9o.		

•  For	example,	the	$	amount	outstanding	in	the	private	placement	market	is	
significantly	larger	than	that	of	the	publicly	traded	debt	market,	and	
infrastructure	projects	use	private	placement	debt.	

Source:	Bloomberg,	POINT,	JP	Morgan	AM,		December	2012	

Credit	Investments	
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Graph 2.1 – illustration of returns for certain investments 

 

Par gilt curve 

Equity release mortgage loan 

Student housing loan 

UK RMBS AAA 

EM Debt 

Aviation bond 

High yield bond 

Infrastructure loan 

Social housing loan 

Res. mortgage loan 

CRE loan 

CMBS AAA 

Private placement loan 

Ground Rent 

0%

1%

2%

3%

4%

5%

6%

0 5 10 15 20 25 30 35

R
et

ur
ns

 p
.a

. 

Indicative Modified Duration 

	
Graph	below	illustrates	fixed	income	returns.			
	

Illustra9ve	Fixed	Income	Returns	

Source:		Non-Tradi9onal		Investments,	Key	Considera9ons	for	Insurers,	IFoA	Working	Party	publica9on,	2015	



•  Direct	investment	in	the	equity	capital	structure	could	provide	higher	
expected	returns,	but	with	a	higher	standard	formula	SCR	(solvency	capital	
requirement)	under	Solvency	II.	

•  Anecdotally,	equity	investment	in	renewable	energy	projects	have	generated	
returns	of	above	10%	at	an	es9mated	discount	rate	of	5%.	

•  Indirect	investment	via	either	listed	or	unlisted	equity	funds	tend	to	have	a	
higher	correla9on	with	the	equity	markets.	

	

Equity	Returns	



Listed	Infrastructure	Funds	Equity	Returns		

46 Appendix One The choice of finance for capital investment
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Figure 25
Total shareholder return of 4 listed infrastructure funds

Total shareholder return (%)

Note
1 Return consists of combining the price appreciation with the dividend re-investment.

Source: Bloomberg
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Cost of equity

3 A  2012 National Audit Office (NAO) report on equity returns in privately financed 
projects noted that the expected return to investors when PFI contracts was signed 
was between 12% and 15%.66 

4 There is an active secondary market involving the sale and purchase of shares 
in Special Purpose Vehicles (SPVs), many of which are privately negotiated so the 
transaction terms may not be readily observable. Some PFI projects are owned 
by listed investment companies. We identified from HM Treasury’s PFI database 
4 listed companies which collectively have an interest in 68 SPVs. The total returns 
to shareholders including dividends in these 4 listed companies compared with the 
FTSE100 index in each of the past three years is shown below (Figure 25).

66 Comptroller and Auditor General, Equity investment in privately financed projects, Session 2010–2012, HC 1792, 
National Audit Office, February 2012.

46 Appendix One The choice of finance for capital investment

0

2

4

6

8

10

12

14

16

2011-12

8.0

11.5

6.8

7.9

1.6

2012-13

14.5

11.8

12.9
13.5

15.9

2013-14

10.3

6.8
7.7

4.2

7.0

Figure 25
Total shareholder return of 4 listed infrastructure funds

Total shareholder return (%)

Note
1 Return consists of combining the price appreciation with the dividend re-investment.

Source: Bloomberg

HICL Infrastructure Company

3i Infrastructure

John Laing Infrastructure

International Public Partnerships

FTSE 100 Index

Cost of equity

3 A  2012 National Audit Office (NAO) report on equity returns in privately financed 
projects noted that the expected return to investors when PFI contracts was signed 
was between 12% and 15%.66 

4 There is an active secondary market involving the sale and purchase of shares 
in Special Purpose Vehicles (SPVs), many of which are privately negotiated so the 
transaction terms may not be readily observable. Some PFI projects are owned 
by listed investment companies. We identified from HM Treasury’s PFI database 
4 listed companies which collectively have an interest in 68 SPVs. The total returns 
to shareholders including dividends in these 4 listed companies compared with the 
FTSE100 index in each of the past three years is shown below (Figure 25).

66 Comptroller and Auditor General, Equity investment in privately financed projects, Session 2010–2012, HC 1792, 
National Audit Office, February 2012.

Source:		Bloomberg,	HM	Treasury’s	PFI	Database,	which	contains	728	projects;		Na9onal	Audit	Office	report	“The	Choice	of	Finance	for	Capital	Investment”.	

-  Four	infrastructure	funds,	listed	on	the	London	Stock	Exchange,	collec9vely	have	an	interest	in	68	PFI	
SPVs,	as	per	HM	Treasury’s	PFI	Database.		

-  Total	shareholder	return	for	the	four	listed	infrastructure	funds	has	ranged	between	4.2%	to	15.9%	in	
the	period	2011	to	2014.		Return	consists	of	both	price	apprecia9on	and	dividend	re-investment.	

-  Compara9vely,	the	expected	return	to	investors	at	point	of	signature	of	PFI	contracts	were	between	
12%	-	15%.	
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Long-term core-plus infrastructure returns in 
perspective
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Since 1976:

� S&P 500 real return of 8.7%

� Annual volatility (standard deviation) of 
those returns was 14.7%  

�Range over distinct 5-year periods 
was 10.1% (1991-95)  to 18.8% (1986-
90)

� Lehman Aggregate real return of 4.2%

� Annual volatility of those returns was 5.8%  

�Range over distinct 5-year periods 
was 3.4% (1996-2000) to 8.5% (1981-
85)

Indices do not include fees or operating expenses and are not available for actual investment.  The S&P 500 is an unmanaged broad-based index used as a presentation 
of the U.S. stock market.  It includes 500 widely held common stocks.  The Lehman US Aggregate index covers the USD-denominated, investment-grade, fixed-rate, 
taxable bond market of SEC-registered securities. The index includes bonds from the Treasury, Government-Related, Corporate, MBS (agency fixed-rate and hybrid 
ARM passthroughs), ABS, and CMBS sectors.

Source: JPMorgan Asset Management

Low correlations among sub-sectors reduces the 
volatility of a broadly diversified infrastructure 
portfolio, 1986 – 2005

* Illustrative infrastructure portfolio created with equal weights for 6 sub-sectors.
** IRR is estimated using historical EBITDA CAGR, current equity multiples (assumed 75% 
gearing across all sub-sectors) and current cost of debt (7% pre-tax).
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Infrastructure is a valuable interest-rate hedge

Impact of changes in interest rates on valuation
Price index

Interest rate change

� We have compared changes in the value of infrastructure assets to the value of a long-term fixed-rate bond in response to 
changes in interest rates
� a 30-yr bond shows duration of approximately 15, i.e., a 1% change in yield will result in a 15% change in price

� Contrary to a fixed coupon bond, infrastructure assets with cash flows that adjust for inflation will have a duration 
approaching zero or even negative duration, allowing them to maintain (or increase in) value

� Factors other than interest rate changes influence the value of infrastructure investments

Source: JPMorgan Asset Management

Source:	JP	Morgan	AM;	The	Actuarial	Profession’s	“Investment	Strategy	for	Pension	Actuaries	Seminar”,	2008	

Infrastructure	an	interest-rate	hedge	
-  Changes	in	the	value	of	infrastructure	assets	to	the	value	of	a	long-term	fixed-rate	bond	in	response	to	

changes	in	interest	rates	have	been	compared	
-  A	30-yr	bond	shows	dura9on	of	approximately	15,	i.e.,	a	1%	change	in	yield	will	result	in	a	15%	

change	in	price		
-  Contrary	to	a	fixed	coupon	bond,	infrastructure	assets	with	cash	flows	that	adjust	for	infla9on	will	have	

a	dura9on		
-  Approaching	zero	or	even	nega9ve	dura9on,	allowing	them	to	maintain	(or	increase	in)	value		
-					Factors	other	than	interest	rate	changes	influence	the	value	of	infrastructure	investments		


