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returns
excess returns 51–2
infrastructure investments 7–8, 12–13, 15–16,

20, 21–53, 147, 152, 166, 190–1, 195–6
IRR 29–35, 43–5, 48, 49–51
listed infrastructure investments 26–36
manager risk 45, 46–8, 53
pension funds 22–8
rate of return regulation systems 20
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risk-return profiles of investments 7–8, 12–13,
15–16, 20, 21–2, 26–53, 197–8

statistics 22–35
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43–53
risk

due diligence processes 45–53, 67–8, 81–140,
144–5, 159–62, 194

financing instruments 197
general risks 167–78, 188
greenfield/brownfield projects 16–17, 34–5,

190–1, 195–6
hedging 173–6, 192–4, 203, 214–15, 217–20,

224, 231
portfolio diversification 20, 21–2, 35–9, 41,

43–53, 151–2, 201–2
project-specific risks 167, 169, 178–84, 188,

225–6
sector-specific infrastructure characteristic

10–11, 184–9
sector-specific risks 184–9
types 17, 35, 45–53, 74, 162–89, 217–20,

225–6, 229–31
risk allocations, concepts 141–96, 219–20
risk analysis, concepts 141–96, 221–31
risk analysis/evaluation step of risk management,

concepts 165–7, 180, 221–31
risk assessments

debt finance 197–8, 204–7
equity finance 197–202
financing instruments 197
mezzanine finance 197–8, 202
project-analysis phase of project finance 160,

162–5, 178–9, 221–31
sensitivity analysis 166–7, 180, 220, 221,

229–31
risk distribution step of risk management,

concepts 165–7, 175–6, 178–84, 188,
193–4, 209–10

risk follow-up step of risk management, concepts
165–7

risk identification step of risk management,
concepts 165–7

risk management
concepts 160, 165–89
definition 165
project finance 141–96
steps 165–7

risk matrix, concepts 184, 188
risk premiums 153, 225–6
risk-analysis-and-allocation phase of project

finance 159–60, 165–89
risk-free interest rates 225–6
risk-profile project-specific characteristics,

concepts 10–11, 16–17, 141–96
risk-return profiles of investments

concepts 7–8, 12–13, 15–16, 20, 21–2, 26–53,
141–96, 197–8

fund investments 43–53
listed infrastructure investments 26–36, 46
PPPs/PFIs 34–5, 142–96
sectors 28–9, 30–1, 33–5, 39
statistics 26–35, 198
unlisted infrastructure investments 26–35,

43–53
river basin approach 124–5
road infrastructure

see also transport . . .
characteristics 10–13, 81–95
competitive-conditions characteristic 92–3
concepts 4–6, 8–9, 10–13, 14, 17, 18, 20, 29,

34–5, 66–7, 71–9, 81–95, 168–72, 177–9,
185, 194

organisation area 87–8
PPPs 76–9, 89–92, 93–5
private sector involvement 93–5
privatisations 93–5
project finance 145
regulations infrastructure characteristic 92–3
risk-return profiles of investments 34–5, 185
sector-specific risks 185
sources of revenue/financing 18, 81, 85–6,

88–92, 94–5
statistics 4–6, 34–5

Rotterdam port 113–15, 118–19
RREEF 26–7
RRF 95
rules, concepts 9–20
Russia 5–6, 129–30
RWE 122–3, 154

sale and leaseback arrangements
see also financing . . .
concepts 74–5, 192–3, 197–8, 217

SANEF 58, 61–2
SANRAL 92
SARS 102
satellites 83, 86–7, 89–92
SBB 23–8, 100
SBC see Small Business Center
science areas 1–20
sea ports 112–19

see also ports
secondary markets, exit strategies 201–2
secondary projects see brownfield investments
secondary roads

see also road . . .
concepts 87–95

sector-specific risks, concepts 184–9
sectors

see also individual sectors
characteristics 9–13, 80, 81–140
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concepts 4–6, 9–13, 14, 18–19, 29–35, 43–53,

55–80, 81–140, 184–9
cross-sector issues 11, 12–20, 82–7, 97
overview 4–6, 9–13, 55, 81–2
political/regulatory risk 52, 84
privatisation suitability criteria 14, 158–61
risk-return profiles of investments 28–9, 30–1,

33–5, 39
statistics 4–6, 29–35
types 5–6, 33–5, 43–5, 80, 81–140
unlisted fund investments 43–5, 51–2

securitisations 192
security infrastructure, concepts 10–13, 14, 19
senior citizens 10–13
senior debt

see also debt . . .
concepts 204

sensitivity analysis
concepts 166–7, 180, 220, 221, 229–31
uses 221, 229

service companies
see also infrastructure companies
concepts 12–13, 149–58

service providers, project finance stakeholders
149–58

service ranges, value added 14–16
Servus Abfall GmbH&CO KG 139–40
sewage disposal see water supply and sewage

disposal
Shanghai port 113–15
shareholders, material privatisations 56–7,

59–64, 67, 68–9, 78–9
Sharpe ratio, statistics 27–9
Shinkansen 96
short-term finance, concepts 198, 207
Singapore port 113–15, 119
Sita 13, 139
site project-specific characteristics

see also brownfield . . . ; greenfield . . .
concepts 10–11, 16–17

Sky Team 103
Slovakia 100
Small Business Center (SBC) 209–10
SNCF 95, 100
social aspects, infrastructure characteristics

7–20, 22–3, 66, 71–9, 82, 211–13
social infrastructure

see also infrastructure
concepts 1–20, 22–3, 66, 71–9, 82, 211–13
contractual organisational models 71, 72–9

source and application of funds 226–8
see also cash flows

sources of funding
see also debt . . . ; equity . . . ; financing

instruments

concepts 189–90, 191–4, 197–220, 221–6,
229–31

sources of revenue/financing
see also budgets; business models;

financing . . . ; value added
air/aviation infrastructure 85–6, 104–11
business models 56, 69–70, 145–6
concepts 9, 10, 12–13, 17, 18–19, 56, 64–70,

81–140
creditworthiness issues 19, 80, 142–4, 180,

211–17
earmarking 18, 88–92
education infrastructure 18–19, 145
ports 116–19
PPPs 19, 64–9, 89–92, 94–5
rail infrastructure 85–6, 96–9
road infrastructure 18, 81, 85–6, 88–92, 94–5
transport infrastructure 18, 81, 85–6, 88–92,

94–5, 96–9, 104–11, 112, 116–19
types 17–19, 85–6
user-financed projects 17, 18–19, 56, 69–79,

85–6, 88–92, 101–2, 124, 125–7, 135–7,
150, 170–1

waste management infrastructure 135–8,
139–40

water supply and sewage disposal 125–7, 187
water transport infrastructure 112, 116–19

South Africa 92–3
South Asia, private participation statistics 5–6
sovereign funds 21–39, 52, 197

see also government . . .
space infrastructure, concepts 10–13, 83
Spain 14, 66, 92, 96, 100, 105–10, 123, 135–6,

138
SPCs see special purpose companies
special purpose companies (SPCs), concepts

63–4, 141–3, 146, 170, 215–17
sponsors

see also equity finance; financial investors
concepts 142–96, 197–220, 229–31
definition 142, 151–2
liability limitations 141–2, 146, 147–8, 165
types 151–2

sport/leisure infrastructure, concepts 10–13,
18–19

stakeholders
project finance 148–58, 197–220
project-specific characteristics 10–11, 148–58
types 148–58, 197–8

Standard & Poors 38, 142, 211–12
Stansted airport 108, 110
Star Alliance 103, 107–8
State Super 24–8
strategic investors, concepts 11–13, 15, 20,

151–8, 201–2
strategic sponsors, concepts 151–8
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strategy drift risk, concepts 47, 48
stress tests see sensitivity analysis
structural issues, project finance 141–96, 197
sub-prime crisis see global financial market crisis

from 2007
sub-sectors

characteristics 9–13, 80, 81–140
concepts 9–13, 51–2, 55–80, 81–140, 184–9
overview 4–6, 9–13, 55, 81–2
sector-specific risks 184–9

subordinated (junior) debt
concepts 204
see also debt . . .

subsidies 86, 207–15
Suez 13, 139
Suez Canal 111, 141
sun energy 10
supplier loans, concepts 207
suppliers/offtakers, project finance 150–96
supply and disposal areas 1–20
sustainability concepts 175
swap rates, definition 219
swaps

concepts 173, 203, 217–18, 219–20
definition 218–19

swaptions, definition 219
Sweden 14, 23–8, 100, 101, 138, 139–40
Swiss Life 23–8
Swiss Post 23–8
Swiss Re 23–8
Switzerland 23–8, 88–9, 100, 218
syndicated loans 158, 169, 181–2, 195–6, 203,

204–5, 211
syndication risk, concepts 169, 181–2, 211
systematic risk, concepts 144–5, 225–6

T see transfer services
Taiwan 101
TAMP 117–18
Tank & Rast GmbH 91–2
tax assessments, project-analysis phase of

project finance 162–5
taxes 1, 2, 3, 6, 18, 45, 48, 52–3, 59, 85–6,

134–6, 162–5, 168, 188, 217,
222–6, 228

TBI plc 109
Techem 13
technical assessments, project-analysis phase of

project finance 160, 162–5, 179–80
technical risk, concepts 169, 170, 179–80, 185,

188
telecommunications infrastructure

see also communications . . .
concepts 5, 7–13, 14, 16, 20, 34–5, 61–2,

81–2, 83, 123, 211–13
privatisations 14

risk-return profiles 34–5
statistics 5, 34–5

Telefonica 13
telematics, concepts 83, 85, 86–7, 89–92, 99,

103–4, 107, 112, 117
Telstra 25–8
tender, project and risk analysis, phases of PPP

project with project finance 159–61
tenders, global financial market crisis from 2007

1
TENs see Trans-European Networks
terms

due diligence processes 48–51
privatisations 57–62
unlisted fund investments 43–4, 48–50

terrorism 102–3
tertiary roads

see also road . . .
concepts 87–95

TGV 96
Thames Water plc 56, 122–3
Thatcher, Margaret 110, 122–3
Tianjin port 113–15
time-limited liability, project finance concepts

148
timescales

bonds 206–7
equity finance 199
project finance 147, 160–96, 199–220,

225–31
TMC 92
TNCs see trans-national corporations
Tokyo airport 105–10
toll roads 13, 17, 18, 20, 29, 34–5, 36–9, 66–7,

71–9, 85–6, 88–95, 142, 150, 168–72, 185,
195–6

concepts 88–95, 168–72, 185, 195–6
risk-return profiles of investments 29, 34–5
statistics 29, 34–5, 36–9

tool ports 115–19
see also ports

trade payables, net working capital 223–6
trade receivables, net working capital 222–6
trade sales, exit strategies 201
trade unions 149
traditional lending

see also banks
project finance 141–5, 203–4

traditional project finance 144–5, 149–58, 160–1
traffic areas 1–20, 82–119

see also transport infrastructure
Trans-European Networks (TENs) 2, 117,

211–13
see also cross-border infrastructure facilities

trans-national corporations (TNCs) 129
transaction-specific considerations 53
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transfer (T) services, contractual organisational
models 59–62, 68–9, 71–9

transfer-of-functions characteristic, privatisations
56–80

transferable risks, project finance concepts 147,
188–9

transparency critique
organisational models 14
unlisted infrastructure investments 28–9, 51–2

transport infrastructure 1–20, 29, 31–5, 52, 58,
61, 66–7, 76–9, 81–119, 120–4, 168–70,
185–6, 211–13

see also air . . . ; ports; rail . . . ; road . . . ;
space . . . ; water . . .

characteristics 81–119
cross-sector issues 82–7, 97
demand structure in

industrialised/emerging/developing
countries 83–4

environmental considerations 83–4
organisation area 85, 87–8, 95–7, 102–4,

107–8, 111–16
project initiation/realisation 84–5
risk-return profiles of investments 29, 34–5,

185–6
sector-specific risks 185–6
sources of revenue/financing 18, 81, 85–6,

88–92, 94–5, 96–9, 104–11, 112, 116–19
statistics 4–6, 29, 34–5, 100, 102–3, 104–6,

112–15, 120–4
structure 83–7
telematics 83, 85, 86–7, 89–92, 99, 103–4,

107, 112, 117
treatment functions, waste management

infrastructure 129–40
TSI 94–5
Turkey 110, 161, 172, 175, 177, 179, 183, 193–4

UBS 26–9
UK 1, 3–4, 23–8, 30–5, 44–5, 51–2, 56–7, 58,

61, 65, 87, 93, 94–7, 100–2, 105–11, 122–3,
134–5, 137–40, 152, 201–2, 206–7, 214–15,
218

air/aviation infrastructure 52, 58, 61, 105–11
BAA 52, 58, 61, 105–11
bonds 206–7
Channel Tunnel 101–2
ECAs 214–15
exit strategies 201–2
Highways Agency 87
Liffe 218
pension funds 23–8, 152, 206–7
PFIs 1, 34–5, 51–2, 65
PPPs 144–5, 201–2, 206–7
privatisations 51–2, 56–7, 58, 61, 65, 95–6
project finance 144–5, 152, 206–7, 214–15

public support for/against privatisations 51–2
rail infrastructure 95–7, 100, 101–2
Railtrack 95–6
risk-return profiles of investments 30–5
road infrastructure 03, 87, 94–5
statistics 3–4, 23–8, 30–5, 122
Thames Water plc 56, 122–3
unlisted infrastructure investments 28
waste management infrastructure 134–5,

137–40
water supply and sewage disposal 56, 122–3

underlying assets, derivatives 217–20
underwriters, syndicated loans 204–6
Unisuper 24–8
University Superannuation Scheme (USS) 23–8
unlisted infrastructure investments

see also fund . . . ; infrastructure . . .
concepts 20, 22–39, 41–53
correlations 36–9
critique 28–9, 41–53
due diligence processes 45–53
evaluation processes 45–53
fees 42–3, 49–51, 53
monitoring/reporting processes 45
opportunities 41–53
portfolio diversification 43–53
range 41–2, 43–5
risk-return profiles of investments 26–35,

43–53
statistics 27–39
transparency critique 28–9, 43–4, 51–2
types 28–9, 41–5

USA
air/aviation infrastructure 105–10
CME/CBOT 218
EXIM Bank 208, 214–15
OPIC 207, 209–10
pension funds 23–8, 152
privatisations 28
project finance 141–2, 152, 207, 209–10,

214–15
rail infrastructure 100
risk-return profiles of investments 27–35
statistics 3–4, 23–35, 209–10
unlisted fund investments 43–5
waste management infrastructure 132–3, 140
water supply and sewage disposal 122, 128

usage-based payments, business model
remuneration 69–70, 102, 128–9

user profile sector-specific infrastructure
characteristic, concepts 10–11

user-financed projects
see also business models; fees
concepts 17, 18–19, 56, 61–2, 69–79, 85–6,

88–92, 94–5, 101–2, 110, 124, 125–7, 129,
135–7, 150, 170–1
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USS see University Superannuation Scheme
utilisation risk, concepts 170, 185–9
utilities

see also electricity . . . ; water . . .
concepts 5–6, 8–11, 13, 15–16, 29, 34–5, 36–9
statistics 5–6, 29, 34–5, 36–9

valuations
fund investments 50–1
infrastructure investments 50–1, 183–4

value added
see also financing . . . ; sources of revenue . . .
concepts 9–12, 14–16, 17, 18–19, 40–1, 65,

81–140
types 9, 14–16

value chains, concepts 9–12, 14–16, 18–19,
40–1, 78–9, 90–2, 97–9, 116–19, 125–7,
135–7

VAT 85–6
venture capital (VC), statistics 27, 31–5
Veolia 13
Veolien 139
VER 23–8
vertical diversification/integration, concepts 16
vertical integration models, rail infrastructure

97–102
vertical partnerships

see also contractual . . . ; partnership . . .
concepts 56, 63–9, 71–9

vertical separation models, rail infrastructure
97–102

vignettes 88–92
Vodafone 13
volatilities, infrastructure investments 26–35,

36–9, 40–1
volume development issues, sources of

revenue/financing 19
volume factors, project finance 144–5, 170,

185–94
volume regulation systems, concepts 20
volume-based payments, budget-financed

remuneration 69, 77–9, 89–92, 102, 128–9,
185–9

waiver of defence declarations, concepts 143–4
Warnow Tunnel, Rostock (Germany) project

161, 172, 175, 177–8, 179, 183, 194
warranty claims 144–5, 183, 205
Washington State Pension Plan 23
waste management infrastructure

characteristics 9–13, 81, 129–35
competitive-conditions characteristic 137–8
concepts 9–13, 14, 15, 18, 52, 66–7, 81,

129–40
‘cradle to cradle’ concept 131–2
Germany 129, 130–5, 139

hierarchy 130–1
landfill sites 130–40
liberalised markets 137–8
organisation area 129–35
packaging 132–40
power sector 139
PPPs 138–40
private sector involvement 134–5, 137–40
privatisations 138–40
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recycle/reuse/reduce/avoidance waste

management paradigm 130–40
regulations infrastructure characteristic 130–2,

137–8
responsibility/function areas 130–2
sources of revenue/financing 135–8, 139–40
sources/types of waste 129–30, 132–3
statistics 129–30, 132–3, 134–5, 138–9
treatment functions 129–40
trends 129–30
UK 134–5, 137–40
USA 132–3, 140

waste water see water supply and sewage
disposal

water infrastructure 4–6, 7–13, 15–16, 18, 20,
52, 66–7, 81, 119–40, 168, 187, 212–13

see also waste . . .
characteristics 10–13, 81, 119–25
statistics 4–6, 120–3

water supply and sewage disposal
characteristics 9–13, 119–25
competitive-conditions characteristic 123,

126–7
concepts 9–13, 119–29, 168, 187, 212–13
cycle 120–1, 124, 125–6
developing countries 120
environmental considerations 122–3, 127
leakage rates 122, 187
organisation area 119–25, 127–9
political/watershed boundaries 124
PPPs 127–9
pricing mechanisms 125–7
private sector involvement 122–4, 127–9
privatisations 122–4, 127–9
regulations infrastructure characteristic 122–3,

126–7
sector-specific risks 187
sources of revenue/financing 125–7, 187
statistics 120–4
UK 56, 122–3
usage statistics 120
watershed issues 124–5
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see also inland waterways; ports
characteristics 10–13, 81–7, 111–16
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privatisations 115–16, 118–19
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115–16, 117–18
sector-specific risks 186
sources of revenue/financing 112,

116–19
statistics 111–15

watershed issues, water supply and sewage
disposal 124–5

waterways see inland waterways

wind energy 10–13
working capital, concepts 207, 222–6
workshops, risk identification step of risk

management 166–7
World Bank 2, 3, 23, 94, 113–15, 174–6, 197,

207, 215
worst-case scenarios, sensitivity analysis 221,

229–31
write-downs 33
write-offs 33

yield curves 200–1
yield-driven investors 17, 190–1

see also brownfield investments
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