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A380 aircraft 103
ABP 23-8
ABSs see asset-backed securities
Abu Dhabi 23, 26
accruals, cash flow calculations 2234
ADAI 23, 26
ADB see Asian Development Bank
ADIC 23, 26
administration infrastructure, concepts 1, 10-13,
19
Africa 5-6, 125, 129-30, 133
ageing populations 3
agreements, project finance 156-8, 180-1, 198,
203-7,210-17, 224
air traffic control 10, 102-11
air/aviation infrastructure
characteristics 10-13, 81-7, 102—11
competitive-conditions charactcristic 1034,
107-8, 110-11
concepts 10-13, 15, 20, 22 54-5, 81-7, 97,
102-11, 185
growth trends 102-3
liberalised markets 1024
losses 102
non-aviation revenues 104-6
organisation area 102-4, 107-8
PPPs 10811
private sector involvement 102-3, 105-6,
108-11
privatisations 102-3, 105-6, 108-11
regulations infrastructure characteristic 1034,
107-8, 110-11
sector-specific risks 185
sources of revenue/financing 85-6, 104-11
statistics 102-3, 104—6
Airbus 102
airports infrastructure
concepts 10-13, 15, 29, 34-5, 36-9, 43-5, 52,
58,59, 61, 68, 81-7, 97, 102-11
statistics 104-6
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Alaska Permanent Fund Ccrperation 23
Alba 139
Albertis 52
ALM see asset li2tility management
American Airlines 107-8
ANAS 93
anti-trust 2z orities 19-20
AP3 23-5
APM Te;minals 118-19
R 58,612
Argentina 174
Arlanda Express, Sweden 101
ASF 58, 61-2
ASFINAG 58, 78-9, 88
Asia 1, 2, 5-6, 23-8, 30-5, 66-7, 102-3,
129-30, 152
see also Central . . . ; China; East. . . ; India;
South. ..
Asian Development Bank (ADB) 207-8
asset classes
concepts 21-53
correlations 21-2, 26-39, 40-1
risk-return profiles of investments 7-8, 1213,
15-16, 20, 21-2, 26-53
asset liability management (ALM) 26-39
asset-backed securities (ABSs)
see also financing . . .
concepts 192, 197-8, 215-17

definition 215
Athens Airport 59
Atlanta airport 105-10
ATOC 100
ATP 23-8
audits 152
Australia 1, 22-39, 40-1, 65, 122, 152, 201, 202,
206-7
bonds 2067

listed infrastructure investments 40-1
pension funds 22-8, 152, 206-7
PPPs 65-6, 201-2, 206-7
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Australia (Contd.)
public support for/against privatisations 51-2
risk-return profiles of investments 27-35
statistics 4, 22-38, 40-1, 122
unlisted infrastructure investments 28-9, 36-8

Austria 58, 77-9, 88-9, 122, 139-40

Autobahn TankRast GmbH 61

Autostrade 52, 62

availability-based payments, budget-financed

remuneration 69, 77-9, 102, 185-9
AVE 96

B see build services
BAA 52,58, 61, 105-11
BAFO see best and final offer
balance sheets 51-2, 67, 142, 146, 148, 2226
bankability aspects, financing phase of project
finance 189-94
banks 1, 3, 21-2, 46, 102, 141-3, 149-96,
197-8, 199, 203-7, 221-31
see also debt . ..
club deals 203, 205-6
credit assessments 38-9
global financial market crisis from 2007 1, 3,
21-2, 46, 102, 180-2, 199, 203-5
KfWw 207-9, 215
loans 158, 180-1, 198, 203-7,210-17, 221-31
project finance stakeholders 141-3, 149-96,
197-8
syndicated loans 158, 169, 181-2, 195-6. 203,
204-5, 211
traditional lending 141-5, 2034
barriers to entry/exit 8—11, 19-20, 25, 52, 66, 70,
78,95-102, 111-12, 123,.125+7, 138-9,
168-9
Basel Committee on Bani‘ing Finance 141
BDB(F)OO model 72
before-debt-service analysis, cash flows 221-31
Beijing airport 105-10
Belgium 100, 102
benchmarks
concepts 22-35, 45, 51, 1667
fund investments 45, 51
best and final offer (BAFO) 159-61
Biffa 139
biomass energy 10-13
Blair, Tony 122
Boeing 102
bonds 8, 17, 21-2, 27-39, 92, 147, 181-2, 192,
198, 200-1, 203, 206-7, 211
see also debt. . . ; fixed-income securities
concepts 27-39, 198, 203, 206-7, 211
critique 2067
default rates 38-9
placement methods 206
statistics 27-39, 198

timescales 206-7
types 206
yield curves 200-1
BOO model 68-9
see also contractual . . .
BOOT model 59, 71-9, 110
see also contractual . . .
Borealis 22-3
BOT models 61-2, 71-9, 94-5, 101-2, 110, 129
see also contractual . . .
brainstorming sessions, risk identification step of
risk management 166-7
Brazil 5-6, 129-30, 135-6
Brisa — Autoestradas de Portugal S.A. 58, 62
British Telecom (BT) 23
brownfield investments
see also site . . . ; yield-asiven investors
concepts 10, 16-17;.25, 43-5, 55-6, 64-9, 191
definition 16—-17
BT see British Telecom
budgets 1, 1819, 56, 69, 73-9, 85-6, 8§8-92,
101-2, 125-6, 178-9
see a'ss business models; remuneration
ciructures
bnild (B) services, contractual organisational
models 59-62, 68-9, 71-9
Lusan South port 113-15
business models
see also budgets; fees; sources of
revenue/financing
budget-financed remuneration 56, 69, 73-9,
85-6, 88-92, 101-2, 135-6, 185-9
concepts 9-20, 56, 69-70, 127-9, 145-6
sources of revenue/financing 56, 69-70, 145-6
types 56, 69-70, 127-9
user-financed projects 56, 69-79, 85-6, 88-92,
101-2, 124, 125-7, 135-7, 150, 170-1
business organisational models, concepts 11, 14,
55-6
business plans 142-3, 221, 229-31
buyouts, statistics 27, 31-5

CAA 108
CalPERS 23-8
CalSTERS 23
Canada 1, 4, 22-8, 65-6, 89, 127, 152,201-2
canals 83, 111-12, 120
see also inland waterways
Capital Asset Pricing Model (CAPM) 225-6
capital markets 84
CAPM see Capital Asset Pricing Model
caps, definition 219
cargo trains 95-102
see also rail infrastructure
cargo types, ports 115
Caribbean, private participation statistics 5-6
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cash flows 8-11, 17, 21-2, 28-35, 38-9, 40-1,
141-96, 217, 219-20, 221-31
bankability aspects 189-94
before-debt-service analysis 221-31
calculations 220, 221-31
complex models 224-5
concepts 147, 159-61, 1834, 189-94,
219-20, 221-31
cover ratios 189, 190-1, 195-6, 222-31
DSCR 226-31
financial covenants 226-31
greenfield investments 17, 34-5, 190-1, 195-6
ICR 226-9
inclusion items 221-5
LLCR 226-31
models 147, 159-61, 220, 222-31
net present value 1834, 189-94, 225-31
net working capital 222-6
PPP transactions 222-6
project finance 141-96, 219-20, 221-31
regular/stable-cash-flows infrastructure
characteristic 8-11, 21-2, 38-9, 40-1,
141-2, 146-7
sensitivity analysis 166-7, 180, 220, 221,
229-31
types 221-5
unlisted infrastructure investments 28-35
CBOT 218
Central Asia, private participation statistics 5-6
CEPRES 28-35
Channel Tunnel 101-2
characteristics of infrastructure 7-20. 2i--2,
55-80, 81-140
checklists, risk identification step Ot risk
management 165-7
Chicago airport 105-10
Chile 125, 184
China 2, 5-6, 66-7, 84, 105-10, 113-15, 129-30
air/aviation infrastructure 105-10
economic growth 66—7
ports 113-15
statistics 5—-6
transport demands 84
waste management infrastructure 129-30
water supply and sewage disposal 129
closed-end infrastructure-focused funds
see also fund. . .
concepts 6, 22-53
features 43-5
statistics 6, 22-39, 43-6
club deals, concepts 203, 205-6
CME 218
co-investments, concepts 53
coal infrastructure, concepts 10-13, 161
collars, definition 219
collateral aspects

bank loans 204-5
financing phase of project finance 189-90,
1934
Colonial First State 267
commercial banks, project finance concepts
149-58
communications infrastructure
see also telecommunications. . .
concepts 5, 7-13, 20
comparability issues, fund investments 51
Competition Commission 110
competitive-conditions characteristic
air/aviation infrastructure 103—4, 107-8,
110-11
concepts 9-12, 19-20, 66, 78, 81-140
ports 117-18
rail infrastructure 96-7.-99-.101
regulatory policies 10-29, 66, 78, 81-140
road infrastructure 525
waste managen:ent infrastructure 137-8
water supply-andsewage disposal 123,
126-7
water trangport infrastructure 117-18
concessi¢n-and construction companies 40-1,
€1-2,73-9, 82, 85, 934, 108-11, 118-19,
129, 13940, 149-58, 185-9
canstruction firms 15-16, 31-5, 401, 56, 73-9,
82, 118-19, 143-5, 149-58, 169, 170,
178-9
consulting phase of project finance 158-62
consumer measure of calculating discount
factors 226
contract award and financing, phases of PPP
project with project finance 159-61
contractual organisational models
see also BO...;DB...; public private
partnerships; vertical . . .
concepts 11, 13-14, 33, 34-5, 38-9, 55-6,
61-2, 63-9, 70-9, 94-5, 101-2, 127-9, 139,
141-96
horizontal partnerships 56, 60-1, 63-9, 71-9,
108-11, 115-19
letter designations 70-9
roads/highways contract models 76-9, 94-5
social infrastructure 71, 72-9
contractual risk, concepts 168, 169, 170, 177
corporate models
see also horizontal partnerships
concepts 63-4, 73,76
correlations
asset classes 21-2, 26-39, 40-1
infrastructure investments 21-2, 26-39, 40-1
inter-asset correlation matrix 36-9
listed infrastructure investments 36-9, 40-1
portfolio diversification 35-9
unlisted infrastructure investments 36-9
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cost-benefit analysis, concepts 84-5, 163-5,
185-9, 221-31
country-specific characteristics
concepts 9-11, 14, 55, 65-6, 81-140
overview 10
covariances, concepts 369
cover ratios, concepts 189, 190-1, 195-6,
222-31
CPP 23-8
‘cradle to cradle’ concept, waste management
infrastructure 131-2
credit crunch see global financial market crisis
from 2007
credit risk, concepts 144-5, 163-4, 175-6,
182-3,204-6
creditworthiness issues 142—4, 163—4, 180,
182-3,211-17
cross-border infrastructure facilities 2, 211-13
see also Trans-European Network
Ccross-sector issues
see also multi-utility companies
concepts 11, 12-20, 82-7, 97
transport infrastructure 82-7, 97
cultural issues 7-20
currency forwards, definition 219
currency futures, concepts 174, 217-19
currency options, concepts 174, 219-20
customer loans, concepts 207
Czech Republic 122

D see design services
Dallas/Ft Worth airport 105-10
DBFO model 77, 129
(D)B(F)OO model 72
(D)B(F)OOT model 71, 74
(D)B(F)OT model 71
DBFO(T) model 71, 73-4, 77
DBFOT model 77
DB(F)ROO model 72
DB(F)ROT model 71, 75
DBLOT model 71, 74-5
DBO model 128-9
DBOT model 129
debt finance 18-19, 41-53, 141-96, 197-200,
203-7, 217-20, 221-31
see also banks; bonds; development banks;
financing . . . ; mezzanine.. . .
cash flow calculations 221-31
collateral aspects 189-90, 1934
concepts 197-200, 203-7, 221-31
cover ratios 189, 190-1, 195-6, 222-31
definition 197-8, 203
financing structure aspects 189-90, 1914,
197-8, 199, 203-7, 227-31
interest rates 143-5, 147, 168, 169, 173, 188,
191-2, 195-6, 203-7, 217-20, 221-31

risk assessments 197-8, 2047
senior/subordinated debt contrasts 204
statistics 27-39, 198, 2034
types 198, 203-7
debt service cover ratio (DSCR), concepts
226-31
debt-to-equity ratios, concepts 192-3, 199-202,
226-31
default events 226-31
default rates, concepts 38-9, 52, 67, 142-3, 167,
209-11, 214-15, 226-31
DELFI 99
demand/supply statistics, infrastructure 1-6
demographic changes 2-3
Denmark 23-8, 118-19, 122, 139
depreciation/amortisation items, cash flow
calculations 222, 274,227-8
derivatives
see also forwards; fawures; options; swaps
concepts 172,174, 192, 197, 203, 217-20
definition. 27
design (D) services, contractual organisational
mode's 71-9
Deuicche Bahn (DB AG) 56, 58, 95, 100
Deutsche Bank 194
Deutsche Lufthansa 105, 107-8
Deutsche Telekom 601
developing countries
see also emerging . . .
transport demand structure 83—4
waste management infrastructure 129-30, 139
water supply and sewage disposal 120
development banks
see also debt. . . ; government. . .
project finance stakeholders 149-58, 197-8,
207-15
developmental projects see greenfield
investments
direct investments
concepts 3943, 53
definition 39, 41, 53
discounting, concepts 183—4, 189-94, 225-31
diseconomies of scale 123
dividends 192-3, 197-202
see also equity finance
domestic waste 10-13, 81
DSCR see debt service cover ratio
due diligence processes
benchmarks 45, 51
concepts 45-53, 67-8, 81-140, 144-5,
159-62, 194
fees 49-51
illiquidity risk 51
insurance groups 194
manager risk 45, 46-8, 53
market risk 45-6
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political/regulatory risk 51-2
strategy drift risk 47, 48
tax risk 45, 48, 52-3
term and disposability considerations 48-51
unlisted fund investments 45-53
duration characteristic, privatisations 57-80
Dusseldorf Airport 61, 68, 108-9

E39 project 77
earmarking, sources of revenue/financing 18,
88-92
East Asia, private participation statistics 5—6
Eastern Europe 1, 2, 102-3, 107-8, 129, 137,
175-6, 207-8
EBIT 222-8
EBITDA 181, 222-6
EBRD see European Bank for Reconstruction
and Development
ECAs see export credit agencies
economic assessments, project-analysis phase of
project finance 160, 162-5, 221-31
economic country-specific characteristic,
concepts 9-11
economic growth drivers 1-2
economies of scale 123
economies of scope 138
EDF 13
education infrastructure, concepts 1, 7-13, 14,
18-19, 70, 145, 186, 212-13
efficiency gains 3, 65-9, 86-7, 102-3, 124, 14C.
166-7, 178-9
EIB see European Investment Bank
electricity infrastructure
see also energy . ..
concepts 4-6, 10-13, 16, 97,161,179, 183,
1934
emerging economies 1, 2, 38-9, 43-5, 834, 120,
129-30, 139, 202
see also Asia; China; Eastern Europe; India;
Middle East
default rates 38-9
political/regulatory risk 175-6
transport demand structure 83—4
trends 2
unlisted fund investments 43-5
waste management infrastructure 129-30, 139
water supply and sewage disposal 120
energy infrastructure

see also coal . . . ; electricity ... ; gas...;
nuclear...;oil...; power...;
renewable. . . ; water. . .

concepts 3, 7-13, 14, 18-19, 20, 31-5, 43-7,
52,61-2,75-6,81-2,97, 161, 172, 174,
179, 183, 1934, 202, 210, 211-13

liberalised markets 202

privatisations 14

rail infrastructure 97
engineering offices 15-16, 82
Enron 154
entrepreneurial country-specific characteristic,
concepts 9-11
environmental considerations 83—4, 122-3, 127,
129-40, 168, 169, 174-6, 188
environmental risk, concepts 168, 169, 174-5,
188
E.ON 13
EPEC see European PPP Expertise Centre
equity finance 18-19, 41-53, 141-96, 197-202,
210-11, 221, 227-31
see also financing . . . ; mezzanine. . . ;
sponsors
cash flow calculations 221
concepts 197-202, 227-31
debt-to-equity ratios 1923, 199-202, 226-31
definition 197-8
exit strategies 200-2
financing straevere aspects 189-90, 1914,
197-292,.2277-31
net pres=ni value 190-1
risk assessments 197-202
staiist cs 27-39, 198, 199
timescales 199
iS4 86-7
EUREX 218
Euribor 173, 198, 203, 224
EUROCONTROL 107
Europe 3-6, 20, 23-35, 40, 43-5, 51-2, 65-7,
68, 89, 95-103, 11720, 124-5, 127,
129-30, 132-5, 13840, 175-6, 202, 207-8,
211-13
see also individual countries
competition policies 20
EIB 68, 175-6, 207-8, 211-13
government support schemes 68, 175-6,
207-8,211-13
Maastricht Treaty 67
pension funds 23-8
ports 117-19
PPPs 65-7, 202, 207-8, 211-13
private participation statistics 5—6
public support for/against privatisations 51-2
rail infrastructure 95-102
risk-return profiles of investments 27-35
statistics 3—6, 23-35, 40, 211-15
toll roads Directive 2004/52/EC 89
unlisted fund investments 43-5
waste management infrastructure 129-30,
132-5, 13840
water supply and sewage disposal 124-5, 127
European Bank for Reconstruction and
Development (EBRD) 175-6, 207-8,
212-13
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European Commission, government support
schemes 213-14

European Investment Bank (EIB) 68, 175-6,
207-8,211-13

European PPP Expertise Centre (EPEC) 68, 207,
213

Eurostat 67

evaluation processes, concepts 45-53, 55-80,
221-31

evergreen funds, returns 50

exchange rate derivatives 174, 192, 197, 217-20,
231

see also currency . . . ; derivatives

exchange rate risk, concepts 168, 169, 174, 188,
192, 209-10, 217-20, 230-1

EXIM Bank 208, 214-15

exit strategies, equity finance 200-2

export credit agencies (ECAs), concepts 176,
193-4, 197-8, 207-8, 214-15

exports 176, 193-4, 197-8, 207-8, 210-11,
214-15

F see finance services
‘F-model’, Germany 93, 150-1
facility managers 15-16, 56, 75-6, 149-58
FCC 139
feasibility studies, project finance 147, 158-65,
182-3, 221
fees 12-13, 18-19, 42-3, 49-51, 53, 56, 6975,
85-6, 89-92, 102, 104-11, 116-19, 1227,
128, 135-40, 1434
see also remuneration structures;
user-financed projects
performance issues 49-51. €9-70, 102, 128,
135-7, 1434
unlisted infrastructure iwesiments 42-3,
49-51,53
FFR 23-8
finance (F) services, contractual organisational
models 71-9
financial covenants, concepts 191, 226-31
financial industry
see also investors; private . . .
infrastructure characteristics 7-20
financial investors
see also equity . . . ; investors; return on capital
employed; sponsors
concepts 12-13, 15-16, 20, 21-53, 151-8,
160-96, 197-220
critique 51-2
definition 12-13, 15, 151-2
exit strategies 201-2
financial privatisations
see also formal privatisations
concepts 57-9, 63
financial sponsors

see also financial investors
concepts 151-8
financing instruments

see also asset-backed. . .;debt...;
derivatives; equity . . . ; government
support . . . ; mezzanine . . . ; project finance;
sale and leaseback . . . ; sources of funding

concepts 142-5, 1914, 196, 197-220,
221-6
definition 197
risk assessments 197
statistics 198-9
types 197-220
financing models
see also project finance; sources . . . ; value
added
concepts 56, 79-80, 21-140, 141-96, 197-220
financing organisaticuaimodels, concepts 11,
14, 55-6
financing phase-of vroject finance 159-60,
189-94
financing 1o, concepts 169, 170, 180-1
financir g iructure aspects, financing phase of
peoiect finance 189-90, 1914, 197-202,
227-31
“nzncing volume aspects, financing phase of
project finance 189-90, 1914
Finland 23-8, 77, 94-5, 100, 107-8, 138-9
first-mover advantages 45-6
Fitch 211
fixed-income securities 3, 8, 17, 27-39, 206-7
see also bonds
floors, definition 219
FoFs see fund of funds
‘force account’ 56
force majeure risk, concepts 167, 168, 169,
177-8, 188
forfeiting models, concepts 80, 143—4
formal privatisations
see also outsourcing; privatisations
concepts 56-9, 63, 127-9
forward rate agreements (FRAs), concepts
218-19
forwards, concepts 217-19
France 4, 23-8, 30-5, 58, 61-2, 66, 80, 87, 92,
94, 95-6, 99-100, 101-2, 105-10, 127,
128-9, 135-9, 1434
Frankfurt airport 105-10
Fraport AG 109-10
FRAs see forward rate agreements
free cash flows
see also cash flows
concepts 221-31
free flow system, road infrastructure 89-90
FTSE100, statistics 27
fuel duties 18, 89-92
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full material privatisations
see also material . . .
concepts 57, 59-64, 75, 78-9, 91-2, 101-2,
108-11, 118-19, 127-9
functional privatisations
see also outsourcing; privatisations
concepts 56-7,59, 60, 63, 71-9, 118-19, 127-9
PPPs 59, 63, 71-9, 118-19
fund of funds (FoFs) 42, 44-5, 53
fund investments
see also indirect. . .
assessment questions 43
benchmarks 45, 51
comparability issues 51
concepts 39-53, 151-2
critique 42-53
definition 39, 41-3
due diligence processes 45-53
evaluation processes 45-53
features 43-5
fees 42-3, 49-51, 53
illiquidity risk 51
manager risk 45, 46-8, 53
market risk 45-6
monitoring/reporting processes 45
‘optimal fund structure’ 49, 219-20
political/regulatory risk 51-2
processes 45-53
range 41-2, 43-5
risk-return profiles of investments 43—-53
sectors 43-5, 51
statistics 43-6
strategy drift risk 47, 48
tax risk 45, 48, 52-3
terms 434, 48-50
valuations 50-1
Further Reading 143, 233-40
futures, concepts 174, 217-19

Galileo 83, 86-7, 103
gas infrastructure, concepts 10-13, 16, 20,
210
Gatwick airport 108, 110
general budget appropriation, concepts 18-19,
85-6, 88-92, 101-2, 135-6
general contractors, project finance concepts
149-96
general risks, concepts 167-78, 188
geography, fund investments 43-53
Germany 34, 14, 23-8, 30-5, 56, 601, 634,
65-6, 68-9, 72-3, 77-8, 80, 84-5, 88-96,
100, 105-10, 111-15, 118-19, 128-35, 138,
161, 168-9, 172, 175, 177-8, 179, 183, 203,
207-9, 214-15, 218
air/aviation infrastructure 105-10
bank loans 203

Deutsche Bahn 56, 58, 95, 100
Deutsche Telekom 60-1
Dusseldorf Airport 61, 68
ECAs 214-15
‘F-model’ 93, 150-1
forfeiting models 80, 143—4
KfW 207-9, 215
ports 113-15, 118-19
PPPs 65-6, 80, 143-4, 154-5, 207-9
project finance 145, 146, 150-1, 154-5, 161,
172, 175, 177-8, 207-9, 214-15
rail infrastructure 95-6, 100
road infrastructure 84-5, 88-95, 161, 168-9,
172,175, 177-8, 179, 183, 194
statistics 3—4, 23-8, 30-5, 208-9
Tank & Rast GmbH 91-2
TSI 94-5
Warnow Tunnel, Roste<k project 161, 172,
175, 177-8, 179,122, 194
waste managenent infrastructure 129, 130-5,
139
water suppi; aud sewage disposal 128
water trangport infrastructure 111-12, 113-15,
11216
globa! financial market crisis from 2007 1, 3,
21-2, 46, 102, 180-2, 199, 203-5
2lobal infrastructure investors 22-39
zlobalisation trends 102-3
GNP see Gross National Product
government support schemes
see also development banks; export credit
agencies; financing . . .
concepts 197-8, 207-15
definition 197-8
ECAs 176, 193-4, 197-8, 207-8, 214-15
EIB 68, 175-6, 207-8, 211-13
EPEC 68, 207, 213
JBIC 207-8, 210-11, 215
KfW 207-9, 215
MIGA 207-8, 215
OPIC 207, 209-10
World Bank 2, 3, 23, 94, 113-15, 174-6, 197,
207,215
GPS 83, 86-7
Greece 59, 123
greenfield investments
see also growth-style investors; site . . .
concepts 2, 10, 16-17, 34-5, 43-5, 55-6,
64-9, 190-1, 194-6
definition 16
Gross National Product (GNP) 2, 3-8
growth-style investors 17, 44
see also greenfield investments
Guangzhou port 113-15
guarantees 53, 142-3, 144, 1601, 169-74,
179-80, 193-4, 197, 202, 211, 229
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Hamburg 119

health and social care areas 1-20

healthcare infrastructure, concepts 3, 7-11,
18-19, 212-13

hedging 173-6, 1924, 203, 214-15, 217-20,
224,231

Helsinki airport 107-8

HESTA 24-8

HHLA 119

high-speed trains 96-102

Highways Agency 87

HOCHTIEF 109, 145

Hong Kong port 113-15

horizontal diversification/integration, concepts
16

horizontal partnerships

see also corporate models; partnership. . .
concepts 56,60-1,63-9,71-9,108-11, 115-19

Hutchison Port Holdings (HPH) 118-19

hybrid asset class, infrastructure investments 39

hydropower plants 15, 17

IATA 102
IBM 100
IBRD see International Bank of Reconstruction
and Development
ICR see interest cover ratio
IDA see International Development Agency
IDB see Interamerican Development Bank
IFC see International Finance Corporatior
illiquidity risk, concepts 51, 167
immovable assets, value added 9, la—=10
implementation-and-monitoring phase of project
finance 159-61, 194-6

import loans, Japan 210-11
in-house solutions 157-§
income statements 142, 2226
income tax 18
index certificates 39—41
India 2, 5-6, 66-7, 84, 117-18, 129-30, 141
indirect investments

see also fund. . .

assessment questions 43

opportunities 39-53
industrial waste 10-13, 81
industrialised nations

see also individual countries

default rates 38-9

statistics 1-6, 38-9

transport demand structure 83—4

trends 1-6, 82-3
inflation 7, 8-11, 21-2, 28, 36-9, 225
inflation-protected government bonds 39
information, concepts 11-13, 42-3, 45, 211-13
INFRASPEED B.V. 102
Infrastructure 2030 (OECD) 3

infrastructure
characteristics 7-20, 21-2, 55-80, 81-140
concepts 1-20, 82
cross-sector issues 11, 12-20, 82-7, 97
definitions 7-8, 21
demand/supply statistics 1-6
investment demands 1-6, 82
material infrastructure 7-20
neglect decades 1-3
operating and maintenance costs statistics 3
overview 1-20
sectors/sub-sectors overview 4—6, 9-13, 55,
812
statistics 1-6, 22-39, 102-3, 198, 208-15
infrastructure companies
see also operating . . . ; project. . . ; service. ..
concepts 12-13
infrastructure investricuts
see also fund . .. jzvestors; listed. . . ;
unlisted . .«
cash flowg¢- 11, 17, 21-2, 28-35, 38-9, 40-1,
141-58.217, 219-20, 221-31
conciért 6-13, 15-16, 20, 21-53, 67-8,
156-7, 180, 220, 221, 229-31
corelations 21-2, 26-39, 40-1
cost-benefit analysis 84-5, 163-5, 185-9,
221-31
critique 51-2
default rates 38-9
definition 39
due diligence processes 45-53, 67-8, 8§1-140,
144-5, 159-62
global investors 22-39
hybrid asset class 39
methods 22-53
opportunities 22, 39-53, 55-80
political/regulatory risk 51-2, 84, 209-10,
214-15
portfolio diversification 20, 21-2, 35-9, 41,
43-53, 151-2,201-2
returns 7-8, 12-13, 15-16, 20, 21-53, 147,
152, 166, 190-1, 195-6
risk-return profiles of investments 7-8, 12-13,
15-16, 20, 21-2, 26-53, 141-96, 197-8
sensitivity analysis 166-7, 180, 220, 221,
229-31
statistics 22-39, 198
valuations 50-1, 183—4
volatilities 26-35, 36-9, 40-1
infrastructure-focused funds, statistics 6
initial public offerings (IPOs)
see also privatisations
concepts 13, 57-9, 68, 109, 119, 201-2
inland waterways
see also water . . .
concepts 10-13, 82-7, 111-19, 186
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innovation expectations 3, 65-9, 86-7, 102-3,
211-13
insolvency risk, concepts 144-5, 183—4
institutional country-specific characteristic,
concepts 9-11
institutional infrastructure, concepts 7, 911,
1512
institutional investors
see also insurance. . . ; pension. .. ;
sovereign. . .
concepts 6, 20, 21-39, 46, 149-58, 2067
statistics 6, 22-39
institutional PPPs, concepts 63-9, 127-9,
139-40
insurance groups 21-39, 46, 52, 149-58, 194,
206-7
insurance provisions, risk distribution step of
risk management 166-7, 176, 178-84,
193-4, 209-10
Interamerican Development Bank (IDB) 207-8
interest cover ratio (ICR), concepts 226-9
interest payments 18, 143-5, 147, 168, 169, 173,
188, 191-2, 195-6, 203-7, 224-31
interest rate derivatives
see also derivatives
concepts 173, 192, 197, 203, 217-20, 231
interest rate hedges 203, 217-20
interest rate risk, concepts 168, 169, 173, 188,
192, 194, 217-20, 230-1
interest rate swaps
concepts 173, 203, 217-18, 219-20
definition 218-19
interest rates
see also debt finance
concepts 143-5, 147, 168, 149,173, 188,
191-2, 195-6, 203-7, 217--20, 221-31
discounting 183—-4, 189-94,225-31
internal rate of return (IRR), statistics 29-35,
43-5, 48, 49-51
International Bank of Reconstruction and
Development (IBRD) 207
International Development Agency (IDA) 207-8
International Finance Corporation (IFC) 207
interrelated systems, infrastructure
characteristics 9-20
inventories, net working capital 223-6
investors
see also financial . . . ; infrastructure
investments; institutional . . . ; strategic. . .
concepts 613, 15-16, 20, 21-53, 142-96,
197-220
exit strategies 201-2
types 12-13, 15, 20, 151-8
IPOs see initial public offerings
Ireland 23-8, 100
IRR see internal rate of return

iskenderun (Turkey) project 161, 172, 175, 177,
179, 183, 1934
Italy 4, 52, 62, 66, 92, 93, 94, 100, 137-8, 140

J curves, greenfield investments 17, 201
Japan

air/aviation infrastructure 105-10

ports 113-15

rail infrastructure 96

waste management infrastructure 132-3
Japan Finance Corporation (JFC) 210-11
Japanese Bank for International Cooperation

(JBIC) 207-8, 210-11, 215

JFC see Japan Finance Corporation
joint ventures 59-63, 210-11
JP Morgan (JPM) 27, 36

key performance indicatcre 221

key-public-services iriirasiructure characteristic,
concepts 7-11

KfW 207-9, 215

KLM 102

Korea 113-1:, 132-3

L se< lezse services

I2nd transport see rail . . . ; road. . .
Lunafill sites, waste management infrastructure
130-40

landlord ports 115-19
see also ports
lateral diversification, concepts 16
Latin America 5-6, 96-7, 129-30, 133, 140
see also individual countries
lead arrangers, syndicated loans 204—-6
leakage rates, water supply and sewage disposal
122, 187
lease (L) services, contractual organisational
models 71-9
legal issues 1, 9-11, 19, 45, 48, 56-63, 84-5,
87-8, 128, 130-2, 145, 155-6, 162-5, 188
project-analysis phase of project finance
162-5
risk 167, 168, 175-6, 177, 188
legislative risk 167, 175-6, 177, 188
see also political . . .
letter designations, contractual organisational
models 70-9
leverage
debt-to-equity ratios 199, 226-31
value added 16, 17, 41, 65
leveraged buyouts 182
liability limitations characteristic of project
finance, concepts 141-2, 146, 147-8, 165
liability limited to a maximum amount (caps),
project finance concepts 148, 165
liberalised markets 102—4, 137-8, 202
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Libor 173, 198, 203, 224
life of loan cover ratio (LLCR), concepts 226-31
lifecycle approach 59, 65-9, 70-9, 194-6, 204
Liffe 218
limited liability see liability limitations. . .
limited recourse financing, project finance
concepts 148, 165
liquidity issues 2-3, 51, 65-6, 82, 167, 215-17,
222-31
see also cash flows
listed infrastructure investments
see also infrastructure investments
concepts 6, 22-41, 46
correlations 36-9, 40-1
critique 26-8, 3941, 46
opportunities 39—41
portfolio diversification 41
risk-return profiles of investments 26-36, 46
statistics 6, 22-41
types 26-8, 3941
Lithuania 100
LLCR see life of loan cover ratio
loans
see also debt. . .
concepts 158, 180-1, 198, 203-7, 210-17,
221-31
local public transport 10-13, 96-7
London Heathrow airport 105-10
London Underground 96-7
long-service-life infrastructure characteristic
concepts 8-11, 21-2
Los Angeles airport 105-10
low-elasticity-of-demand infrastrictuse
characteristic, concepts 7-11, 21-2

Maastricht Treaty 67
MAC events 181
Macqaurie 26-7, 109, 183, 194
Madrid airport 105-10
manager risk, concepts 45, 46-8, 53
mark-to-market requirements 41
market risk, concepts 17, 35, 45-6, 160-1,
167-72, 199, 214-15, 225-6
material infrastructure
see also infrastructure
concepts 7-20
material privatisations
see also full . .. ; partial . . . ; privatisations
concepts 56-7, 59-64, 67, 68-9, 71-80, 91-2,
101-2, 108-11, 118-19, 127-9
mature general infrastructure assets, definition 35
meetings, implementation-and-monitoring phase
of project finance 195-6
Mexico City 127
mezzanine finance
concepts 43-5, 192, 197-8, 202

definition 197-8, 202
Middle East 1, 5-6, 23-8, 102, 129, 133, 152
MIGA see Multilateral Investment Guarantee
Agency
Military Superannuation Pension Fund 25-8
monitoring/reporting processes
implementation-and-monitoring phase of
project finance 159-61, 194-6
unlisted fund investments 45
monopoly-situations-with-high-barriers-to-entry
infrastructure characteristic, concepts
8-11, 13, 19-20, 35, 52, 66, 70, 78,
95-102, 111-12, 123, 126-7, 138-9,
168-9
Monte Carlo simulations, risk
analysis/evaluation step of risk management
166-7
Moody’s 211-12
motor vehicle taxes 12, 89-92
movable assets;value added 9, 14-16
MSCI, statistice 27, 36, 40
MTTA 25-¢
multi-nliiy companies
see 2o cross-sector issues
corcepts 13, 15-16
Avltilateral Investment Guarantee Agency
(MIGA) 207-8, 215
Municipal Employee’s Retirement System of
Michigan 23

Nagoya port 113-15

National Pension Reserve Fund (NPRF) 23-8

net present value, concepts 183—4, 189-94,
225-31

net working capital, concepts 222—-6

Netherlands 23-8, 66, 100, 102, 11315, 128,
138

Network Rail 96

NGOs 175

Ningbo port 113-15

non-recourse financing, project finance concepts
148, 165

Norway 77

Novartis 23-8

NPRF see National Pension Reserve Fund

nuclear infrastructure, concepts 10-13

O see operate/own services

objectives/demand-situation project-specific
characteristis, concepts 10-11, 15-16,
148-58

OECD see Organization for Economic
Co-operation and Development

off-balance sheet liabilities 51-2, 67, 141-2,
146, 148

OFWAT 122-3
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oil industry 5-6, 10-13, 141, 210-11, 221,
227-31
OMERS/Borealis 22-8
One World 103
Onyx 139
open-end infrastructure-focused funds
see also fund. ..
concepts 39-53
operate/own (O) services, contractual
organisational models 59-62, 68-9, 71-9
operating companies
see also infrastructure companies
concepts 12-13, 18-19, 95-102, 149-96
definition 13
operating and maintenance costs, statistics 3
operational assessments, project-analysis phase
of project finance 162-5, 182-3
operational projects see brownfield investments
operational risk, concepts 17, 169, 170, 180,
182-3, 188
OPIC see Overseas Private Investment
Corporation
‘optimal fund structure’, fund investments 49,
219-20
optimal risk allocations, project finance 141-2,
146, 147, 164-5, 219-20
options
concepts 174, 217-18, 219-20, 231
definition 219
Oregon PERD 23
organisational models
see also business . . . ; contractual ... .,
financing . . . ; partnership . . . ; nrivatisations
concepts 10-13, 14, 55-80, 97-4102; 118-19,
127-9, 13940
ports 118-19
project implementation 10-13, 14, 55-80,
97-102, 118-19, 127-9, 143-96
transparency critique 14
organisations, concepts 9-20, 81-140
Organization for Economic Co-operation and
Development (OECD) 1, 3-6, 43-5, 52, 94,
120-2, 129, 2012
OTPP 22-8
outsourcing
see also privatisations
concepts 5663, 127-9, 138-9
Overseas Private Investment Corporation (OPIC)
207, 209-10
owner-tenant models, rail infrastructure 97-102
ownership project-specific characteristics,
concepts 10-11, 12-13, 56-80, 148-96

Pacific, private participation statistics 5-6
packaging, waste management infrastructure
132-40

Paris airport 105-10
partial material privatisations
see also material . . .
concepts 57, 60-4, 67, 68-9, 71-80, 91-2,
101-2, 108-11, 127-9
horizontal partnerships 64, 68-9, 71-9,
108-11
partnership organisational models
concepts 1, 2, 5-6, 11, 12-14, 19, 33, 34-5,
43-5,51-2, 55-6, 59, 62-79, 89-95,
142-96
horizontal partnerships 56, 60-1, 63-9, 71-9,
108-11, 115-19
types 56, 62-9
vertical partnerships 56, 63-9, 71-9
PE see private equity
pension funds 3, 21-39, 46, 151-2, 2067
performance issues

see also return.. . . [113%. . .
budget-financed renianeration 69, 77-9, 102,
143-4, 1852

fees 49-51,42-70, 102, 128, 135-7, 1434
IRR linls+9-51
key ne-formance indicators 221
PP2s H3-9, 102, 1434
Sau.ces of revenue/financing 19, 49-51,
69-70, 99, 102, 128, 135-7, 1434
wersonal infrastructure, definition 7
Peru 110
PFIs see private finance initiatives
PGGM 23-8
phases of project finance 158-96
physical aspects, infrastructure characteristics
7-20
PKA 23-8
placement methods, bonds 206
planners/consultants, project finance 150-96
planning, construction and completion risk,
concepts 169, 170, 178-9
Poland 77, 100
police facilities 14, 19
political country-specific characteristic, concepts
9-11, 84
political/regulatory risk
concepts 51-2, 84, 167, 168, 169, 171, 175-6,
188, 1934, 209-11, 214-15
emerging economies 175-6
polluter pays principle 132-3
portfolio diversification
concepts 20, 21-2, 35-9, 41, 43-53, 151-2,
201-2
correlations 35-9
listed infrastructure investments 41
unlisted infrastructure investments 43-53
ports
see also transport . . . ; water . . .
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ports (Contd.)
cargo types 115
characteristics 112-16
competitive-conditions characteristic 117-18

concepts 8-9, 10-13, 14, 43-5, 82-7, 111-19,

186
organisation area 112-16
organisational models 118-19
PPPs 118-19
private sector involvement 111, 115-19
privatisations 115-16, 118-19
project finance 145
regulations infrastructure characteristic
115-16, 117-18
sector-specific risks 186
sources of revenue/financing 116-19
statistics 112—-15
types 112-13
Portugal 58, 61-2, 94-5
post 20
power sector 34-5, 52, 97, 139, 161, 168, 172,
174, 177, 179-80, 183, 193-4, 202
see also energy . ..
PPIAF see Public-Private Infrastructure
Adpvisory Facility
PPPs see public private partnerships
prepayments, cash flow calculations 2234
Preqin 6
present value (PV)
concepts 183—4, 189-94, 225-31
definition 225
price regulation systems, concepts, 25,72, 78,
90-3, 117-18, 124, 125-7, 132
price risk, concepts 171, 188, 194, 229-31
prices
see also sources of revenue. . .
inflation 7, 8-11, 21-2, 238, 36-9, 225
regulations 12—13, 19-20, 52, 90-3, 98-102,
117-18, 124, 125-7, 138
primary projects see greenfield investments
primary roads
see also road. . .
concepts 87-95
prisons 14, 19, 186
private equity (PE) 17, 26-8, 31-9, 45-53,
209-10
see also unlisted . . .
private finance initiatives (PFIs)
concepts 1, 34-5, 51-2, 65
critique 51-2
decline in tenders 1
public support 51-2
risk-return profiles of investments 34-5
trends 1

private sector 1, 2, 5-6, 11-14, 19, 28, 33, 34-5,

43-5, 51-2, 55-80, 81-140, 143-96

see also financial . . . ; investors; public
private. . .

concepts 1-20, 81-140, 143-58

ownership of infrastructure assets 1-20, 56-80

project finance 143-96

roles 13—14, 81-140, 143-58

statistics 5-6

private sector participation (PSP), concepts

62-3, 68

private service ports 115-19

see also ports

privatisation organisational models, concepts

11-14, 51-2, 55-80

privatisations

see also formal . . . ; functional . . . ; initial
public offerings; material . . .

air/aviation infrastructure 102-3, 105-6,
108-11

characterisations 55-62

concepts 5—6;.11=14, 28, 51-2, 55-80, 81-140

critique 512, 55-62, 176

definition S6-7

duratien characteristic 57—-80

owr ership characteristic 56-80

nath trends 78-9

rorts 115-16, 118-19

‘provision function’ characteristic 56-80

public support 51-2, 55-6

rail infrastructure 95-7, 101-2

road infrastructure 93-5

statistics 5-6

suitable/unsuitable sectors 14

transfer-of-functions characteristic 56-62

trends 78-9

types 56-62, 78-9

USA 28

waste management infrastructure 138-40

water supply and sewage disposal 1224,
127-9

water transport infrastructure 115-16, 118-19

Probitas Partners 6
procurement processes 56
project companies

see also infrastructure companies

cash flow calculations 221-31

concepts 12-13, 141-96, 221-31

definition 12, 141, 146

fees 12-13, 18-19, 56, 69-79, 85-6
remuneration structures 12—13, 56-80, 85-6

project definition/consultation, phases of PPP

project with project finance 158-61

project finance

see also financing instruments; financing
models

agreements 156-8, 180-1, 198, 203-7,
210-17, 224
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basic structure 145-58

benefits 143-5

cash flows 141-96, 219-20, 221-31

characteristics 141-2, 146-8

concepts 53, 56, 79-80, 141-96, 197-220,
221-31

consulting phase 158-62

creditworthiness issues 142-4, 1634, 180,
182-3,211-17

default rates 142-3, 226-31

definition 141

environmental considerations 168, 169, 174-6

feasibility studies 147, 158-65, 182-3, 221

financing phase 159-60, 189-94

general risks 167-78, 188

Germany 145, 146, 150-1, 154-5, 161, 172,
175, 177-8, 207-9, 214-15

guarantees 142-3, 144, 160-1, 169-74,
179-80, 1934, 197, 202, 211, 229

historical background 141-3

implementation-and-monitoring phase
159-61, 194-6

interest rates 143-5, 147, 168, 169, 173, 188,
191-2, 195-6, 203-7, 217-20, 221-31

liability limitations characteristic 141-2, 146,
147-8, 165

loan agreements 158, 180-1, 198, 203-7,
210-17, 221-31

objectives 148-58

off-balance sheet liabilities 141-2, 146, 148

optimal risk allocations 141-2, 146, 147,
164-5, 219-20

payment streams overview 150-1

phases 158-96

PPPs 142-96, 197-220

project-analysis phase 157-6%, 162-5, 178-9,
221-31

project-specific risks 167, 169, 178-84, 188,
225-6

quality controls 141-96

requirements/contributions from participants
154-8

retained risks 147

risk assessments 141-96, 221-31

risk matrix 184, 188

risk-analysis-and-allocation phase 159-60,
165-89

sector-specific risks 184-9

SPCs 141-3, 146, 170, 215-17

stakeholders 148-58, 197-220

structural issues 141, 145-96, 197-202,227-31

suitable/unsuitable projects 144-5, 158-62

timescales 147, 160-96, 199-220, 225-31

traditional finance 144-5, 149-58, 1601

traditional lending 141-5, 203—4

transferable risks 147, 188-9

typical contractual framework 155-8
UK 144-5, 152, 206-7, 214-15
USA 141-2, 152, 207, 209-10, 214-15
volume factors 144-5, 170, 185-94
project implementation, concepts 10-13, 14,
55-80, 84-5, 97-102, 118-19, 127-9,
143-96
project-analysis phase of project finance 15960,
162-5, 178-9, 221-31
project-specific characteristis, concepts 9-13,
55-80, 81-140, 141-96
project-specific risks
concepts 167, 169, 178-84, 188, 225-6
definition 167, 169, 178
‘provision function’ characteristic, privatisations
56-80
provisions for future charges, ~ash flow
calculations 224
PSA 118-19
PSP see private sector participation
public private pawnerships (PPPs)
see also coutvactual . . . ; partnership. . .
air/aviaict infrastructure 10811
BO1 niegels 61-2, 71-9, 94-5, 101-2, 110,
.29
<ash flow calculation 222-6
cnaracteristics 65-9
concepts 1, 2, 5-6, 11, 12-14, 19, 33, 34-5,
43-5, 51-2, 55-6, 59, 63-79, 89-95,
142-96, 204, 2226
concession model 73, 76-9, 934, 108-11,
129, 139-40, 149-58, 185-9
contracting model 73, 75-9
critique 51-2, 64-9, 176
(D)B(F)OOT model 71, 74
DBFO(T) model 71, 73-4, 77
DB(F)ROT model 71, 75
DBLOT model 71, 74-5
decline in tenders 1
discount rates 225-6
emerging economies 2
financing instruments 142-5, 197-220
functional privatisations 59, 63, 71-9, 118-19,
127-9
government support schemes 197-8, 207-15
historical background 64-5
institutional PPPs 63-9, 127-9, 139-40
letter designations 70-9
lifecycle approach 59, 65-9, 70-9, 194-6, 204
organisational models 11, 14, 55-6, 59, 63-79
phases of PPP project with project finance
158-61
ports 118-19
project finance 142-96, 197-220
public support 51-2
rail infrastructure 101-2
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public private partnerships (PPPs) (Contd.)
risk-return profiles of investments 345,
142-96
road infrastructure 76-9, 89-92, 93-5, 142-96
roads/highways contract models 76-9, 94-5
roles 13-14, 55-6, 63-9, 70-9, 89-95
sources of revenue/financing 19, 64-9, 89-92,
94-5
statistics 5-6, 34-5
trends 1, 2, 5-6, 51-2, 64-9, 78-9
unlisted fund investments 43-5, 51-2
vertical/horizontal partnerships 63-9, 71-9,
108-11
waste management infrastructure 138—40
water supply and sewage disposal 127-9
water transport infrastructure 118-19
public sector, project finance stakeholders
148-58, 197-220
public service ports 115-19
see also ports
public support for/against privatisations 51-2,
55-6
Public-Private Infrastructure Advisory Facility
(PPIAF) 5
PV see present value

QIC 24-8
Qingdao port 113-15
quality controls, project finance 141-96

R see rent services
rail infrastructure
see also transport . . .
characteristics 10-13, 81-7,.95-102
competitive-conditions ci:aiacearistic 967,
99-101
concepts 4-6, 10-13, 14,15, 20, 34-5, 81-7,
95-102, 185
energy infrastructure 97
high-speed trains 96-102
investment types 98
organisation area 95-7
PPPs 101-2
private sector involvement 95-7, 101-2
privatisations 95-7, 101-2
regulations infrastructure characteristic
99-101
risk-return profiles of investments 34-5, 185
sector-specific risks 185
sources of revenue/financing 85-6, 96-9
statistics 4-6, 34-5, 100
subsidies 86
rail infrastructure companies, concepts 95-102
rail networks, concepts 95-102
rail operating companies, concepts 95-102
RailPen 23

Railtrack 95-6
rate of return regulation systems, concepts 20
raw material costs 3
real estate, statistics 27-39
realisation risk, concepts 74-5, 169, 183—4
recycle/reuse/reduce/avoidance waste
management paradigm 130-40
References 143, 233-40
regular/stable-cash-flows infrastructure
characteristic, concepts 8—11, 21-2, 38-9,
40-1, 141-2, 146-7
regulations infrastructure characteristic
see also price. . . ; rate of return. . . ;
volume. . .
air/aviation infrastructure 103—4, 107-8,
110-11
competition policies 19-20, 66, 78, 81-140
concepts 8—13, 1920 54-5, 43-5, 51-2, 66,
78, 81-140, 14658, 168, 169, 174-5
ports 115-16,117-18
prices 12-15,.19-20, 52, 90-3, 98-102,
117-1¢.124, 125-7, 138
rail infzstructure 99-101
roac-inrrastructure 92-3
wvaste management infrastructure 130-2,
137-8
water supply and sewage disposal 122-3,
126-7
water transport infrastructure 115-16, 117-18
regulatory risk, concepts 17, 51-2
Remondis 13, 139
remuneration structures 12—13, 56-80, 85-6,
88-92, 102, 128-9, 135-7
see also budget. . . ; fees; sources of
revenue. ..
renewables infrastructure, concepts 10—13,
201-2, 212
rent (R) services, contractual organisational
models 71-9
reputation risk, concepts 52
results-based payments, budget-financed
remuneration 69, 77-9, 102, 185-9
retail banks see commercial banks
retained risks, project finance concepts 147
return on capital employed 12, 15, 147, 152, 166,
190-1, 199
see also financial investors
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
unlisted infrastructure investments 26-35,
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, 1924, 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, 2047
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, 130,220, 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 2635,
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, 89-929.2-5

private sector involvement 93-5

privatisations2-3

project finanve 145

regulationc infrastructure characteristic 92-3

risk-12:urn profiles of investments 34-5, 185

sector specific risks 185

sau.ces 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 alsoroad. ..
concepts 87-95

sector-specific risks, concepts 184-9
sectors

see also individual sectors
characteristics 9-13, 80, 81-140
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sectors (Contd.)
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 13940
sewage disposal see water supply and sewage
disposal
Shanghai port 113-15
shareholders, material privatisations 54--/,
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 2268
see also cash flows
sources of funding
see also debt. . . ; equity . . . ; financing
instruments

concepts 189-90, 1914, 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, 1424, 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 12 &%, 85-6, 88-92, 94-5
transport infrastrucivee 18, 81, 85-6, 88-92,
94-5,96-9, 10411, 112, 116-19
types 17-19.-5-5
user-financed srojects 17, 18-19, 56, 69-79,
85-6,0C-92, 101-2, 124, 125-7, 135-7,
150,-.70-1
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 1013,
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, 2012
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/ofttakers, 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--C, 203,
204-5, 211
syndication risk, concepts 169, 1&1-2;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, §9-92, 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 i 50, 122-3
Thatcher, Maigaret 110, 122-3
Tianjin pot-113-15
time-lirvited liability, project finance concepts
48
timescales
konds 2067
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, 2034
traditional project finance 144-5, 149-58, 1601
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, 1204, 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, 1024,
107-8, 111-16

project initiation/realisation 845

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, 1204

structure 83-7

telematics 83, 85, 867, 89-92, 95,1054,
107,112, 117

treatment functions, waste marageraent

infrastructure 12940

TSI 94-5
Turkey 110, 161, 172, 175,177, 179, 183, 1934

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 2067

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, 2067

privatisations 51-2, 56-7, 58, 61, 65, 95-6

project finance 144-5, 152, 2067, 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. . . ; infrascucture . . .

concepts 20, 22-39;41-53

correlations 36-9

critique 28-2,41-33

due diligence crocesses 45-53

evaluation processes 45-53

fees 42-3,49-51, 53

metitoring/reporting processes 45

oor ortunities 41-53

rortfolio diversification 43-53

range 41-2, 43-5

risk-return profiles of investments 26-35,
43-53

statistics 27-39

transparency critique 28-9, 434, 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 34, 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, 1834
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 investm<nus 2635,
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 13040
liberalised markets 137-8
organisation area 129-35
packaging 13240
power sector 139
PPPs 13840
private sector involvement 134-5, 137-40
privatisations 138—40
processes 135-7
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 1729-.30, 132-3
statistics 129-30, 1323, 134-5, 138-9
treatment functions 126—40
trends 129-30
UK 134-5, 13740
USA 132-5;, 140
waste watcr.; ze water supply and sewage
dispesal
water inrastructure 4-6, 7-13, 15-16, 18, 20,
52,66-7, 81, 11940, 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 1224, 127-9
privatisations 1224, 127-9
regulations infrastructure characteristic 122-3,
126-7
sector-specific risks 187
sources of revenue/financing 125-7, 187
statistics 1204
UK 56, 122-3
usage statistics 120
watershed issues 124-5
water transport infrastructure
see also inland waterways; ports
characteristics 10-13, 81-7, 111-16
competitive-conditions characteristic 117-18
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water transport infrastructure (Contd.) wind energy 10-13
concepts 8-9, 10-13, 14, 43-5, 81-7, 97, working capital, concepts 207, 2226
111-19, 186 workshops, risk identification step of risk
organisation area 111-16 management 1667
PPPs 118-19 World Bank 2, 3, 23, 94, 113-15, 174-6, 197,
private sector involvement 111, 115-19 207, 215
privatisations 115-16, 118-19 worst-case scenarios, sensitivity analysis 221,
regulations infrastructure characteristic 229-31
115-16, 117-18 write-downs 33
sector-specific risks 186 write-offs 33
sources of revenue/financing 112,
116-19 yield curves 200-1
statistics 111-15 yield-driven investors 17, 190-1
watershed issues, water supply and sewage see also brownfield investments

disposal 124-5
waterways see inland waterways Index compiled by Terry Halliday
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