A
Act of God (force majeure), 116
Advertising

investment, 41

level, 73

AES, Telasi purchase, 135-136
AES-Telasi debt, 136
AES-Telasi focus, 138
Agency costs, concept (usage), 76
Agency problem, 76
Aguas Argentinas, 139
cash flows, 90
equity holders, 89
Aguas Argentinas S.A. (AASA), 211
case study, 211-223
community involvement, 221-222.
competitive rate of return, 221
consortium, 213
debt, 217¢
equity/debt/debt to capital.ratio, 220e
exchange rates, 21.5¢
financials/fees, 215¢
financial structure, 220-221
government, role, 222-223
history, 214
lessons, 219-223
local partners, 221
performance targets, 213e
return on assets (ROA), 217, 219
tariffs/renegotiations, 214-216
list, 215e
Aguas del Tunari
aim, 121
Bolivian law, relationship, 121-122
concession, 120-122
interaction, 136
AIG Highstar, Intergen exit, 91
AIG Highstar Capital, purchase, 91
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All-World Developed Index (FTSE),
correlation, 64
Alternative energy, investriiant
attractiveness, 27
Ampére, André-Maric, |
Annual infrastructurze demand, estimation,
7e, 9e
Apollo Intractri.ciure Projects Finance Co.,
L 155
Aquino, Antonino, 140
Arbitial award default (AAD) coverage,
133
/£ rbitral awards, enforcement mechanisms,
129
Argentina
crisis (2002), 216-219
inflation, 215e
LG&E claim, filing, 128129
Asea Brown Boveri (ABB), equity stakes, 89
Asian Development Bank (ADB), 131, 168
Asian financial crisis, impact, 46, 127
Asset classes
boundaries, 29
defining, 28-29
division, 28-29
return characteristics, 55e
term, usage, 27
Assets
book value, 118
cash flow, separation, 78
cash generating capacity, measure, 34
characteristics, classifying criteria, 2
classification, portfolio perspective, 29-31
covariance matrix, 31
expected return, 30
governance, cash flow stability (impact),
36
growth options, example, 42e
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Assets (Continued)
management, 19e
operating margin, measure, 34
present value, consideration, 40
price
increase, buyer benefit, 84
percentage change, 30
volatility, 83-84
purchase, option buyer right, 40
replacement value, 118
returns, 183
measurement, 30
standard deviation, 31
specificity, 97-99
substitution, 79
occurrence, 149
utility rates, increase, 116
Asset-specific transaction, 97
Assets under management (AUM),
comparison, 21, 23
Asymmetric payoff, 83
Australia
AUM comparison, 23
infrastructure investment development, 23
North West Shelf (NWS) project, 32-33
pension fund assets, GDP comparison, 24
Available cash, shortfall, 150
Ayala group, 139-140

B
Babcock and Brown Infrastiuctuse (BBI),
asset support, 92
Back taxes, imposition: 232
Backward vertical irtcaration, 107e
Balance sheet, usage. 147
Bankruptcies
costs, 80
occurrence, 56
risk (increase), debt (impact), 78
threat, 103
Barclays Bank, takeover, 170
Bargaining costs, 96
Basel Committee on Banking Supervision,
187
Basel I
infrastructure lending, relationship,
187-199
risk categories, 189¢
risk weights, evolution, 190e
Base load power plants, 170

Bechtel
arbitration, 128
equity stakes, 89
BHP Petroleum, NWS domestic phase
shareholder, 32
Bilateral investment treaty (BIT), 212
execution, 127-128
provisions, 128-129
Bilateral monopolists, impact, 103
Bona fide actions, 133
Bonds
correlations, 64e
efficient frontier, example, 66e
lending, 155-156
returns, infrastructure asset valuation
(contrast), 177
Bougainville Copper, 154
Brand building investiments, 41
Brazil, cumularive investments, 17¢
Brazil Russiz Ii¢ia China (BRIC)
growth; 5¢
MNE growth, 93
Breaci. of contract, 127-129, 132-133
wick, 127
lsecach-of-contract remedies, 106
Breach subsidy, 105-106
British Petroleum (BP), NWS domestic
phase shareholder, 32
British Thames Water, 213
Build-Operate-transfer (BOT) infrastructure
investments, 172-173
Bureaucratic processes, transparency,
174-175
Business development, S&P subcategory,
168-169
Buy-and-hold strategy, 199, 204

C
California contract abrogation, example,
119-120
California Department of Water Resources
(CDWR), 119
California Public Utilities Commission
(CPUC), complaint filing, 119-120
Call option
asset present value, relationship, 40
payoff, 40e
Canada
AUM comparison, 23
infrastructure investment development, 23
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Capacity utilization, 152
Capital
assets, 28
expenditures, meeting, 32
gains, 89
intrusive form, 81
investments
example, 32-33
necessity, 110
outlays, irreversible investments
(combination), 39
recovery, enhancement, 44-45
requirement, 188
usage, 80
Capital asset pricing model (CAPM),
180-182
principle, 184-185
Capital cash flow (CCF) method, 182184,
186
Capital structure
change, 112
form, 77
governance, relationship, 81-82
irrelevance, Miller/Modigliani theorem,
71-72
observation, 72-73
role, importance, 43
theories, 71-74
trade-off theory, 78-80
usage, 103, 110-113
Case studies, 211, 223
Cash expenses, subtraction, 179
Cash flows
assets, separation, /8
CV, measure, 36
debt rights, 81
distribution ranking, 87e
duration, 38
generation, 38
infrastructure provider generation, 36
mean, example, 37e
precommitment, 134
reduction, 103
rights, 90
stability, 36, 61, 82
strength, 34-36
volatility, reduction, 82
waterfall, 153-154
Cash generating capacity, measure, 34
Cash outflows, probability, 85

Cellular communications, investment
attractiveness, 27
Central Electricity Regulatory Commission
(CERC), 228
Ceteris paribus, 168
Cheney, Dick, 226
Chevron, NWS domestic phase shareholder,
32
Chicago Skyway Toll Bridge, concession
period, 93-94
China, cumulative investments, 17¢
Civil war, impact, 116
Cochabamba
case, 136
user income, 138
water shortages, 120--12.1
Coefficient of Variation (CV), 36
example, 37e
COFACE Italian SACE, 156-157
Cognitive capabilities, limitation, 99-100
Collatera!'agency agreement, 160
Commitment fees, 139
Coraniodities
corielations, 64e
GSCI representation, 63
prices, increase, 10
Competitive bidding process, 173-174
Competitive returns, 137-138
Complementarities, 3
Compound annual growth rate (CAGR),
20
Concessionaire, 173
Construction phases, 162
Consumable assets, 28
Consumer Price Index (CPI)
correlations, 64e
indexes, correlations, 63
U.S. inflation rate representation, 206
usage, 53
Contract breach, 124, 127-129, 132-133
creeping expropriation, contrast, 126-127
expectation damages remedy, 105e
expropriatory consequences, 125
risk, 127
Contract finance, 148
Contracts, incompleteness, 99-101, 104e
problem, 153
Control rights
exercise, 81
sale, 107
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Convention on the Recognition and
Enforcement of Foreign Arbitral
Awards, 129
Corporate finance, project finance
(contrast), 147-156
Corporate-financed investments,
comparison, 150
Corporate-financed transaction, 147
Cost overruns, prevention, 88—89
Counterparty
exposure, S&P subcategory, 168
holdup, sovereign holdup (contrast),
100

replacement, 102

Countries
correlation coefficient, 185
cumulative investments, 17e
risk, arbitrary risk premiums, 186
withdrawal, 128
World Bank classification, 13-14

Country beta, computation, 185

Credit rating agencies, 165-169

Credit rating performance, 169

Credit Suisse First Boston (CSFB),
intercreditor agent, 159

Credit Suisse First Boston Emerging
Markets Infrastructure Index (CSFB
EMII), 51, 206

average monthly return, 53-54
efficient frontier
example, 68e
impact, 67
equity price performai.ce sensitivity,
60-61

infrastructure detinition, usage, 60-61
investment value, example, 53e
leptokurtic return distribution, 61
limitation, 56
monthly returns, distribution, 63e
performance, comparison, 52-53
sectors, 62e
Sharpe ratio, comparison, 61
stocks, geographic distribution, 61e
themes, 60-61
usage, 59-63

Creeping expropriation, 125-127
contract breach, contract, 126-127
difficulty, 132
revelation, 154-155

Cumulative distribution function, 188

Currency

conversion, 129
devaluations, 116
fluctuation exclusion, 133
purchasing power, 28-29

Dabhol Power Company (DPC), 211

case study, 223-230

events, 224e

fast-track project cost comparison, 225e
government ownership, 227-228
investment, attention, 226

lessons, 229-230

post-default negotiations, 227
power, increase, 223

power production, 226

sponsors, risk manzgement, 224-227
support, Woric Bank refusal, 225

Dabhol project; 473

purchasing project, 130

Date-ceitaia contracts, 158
Debe

citer-tax cost, 181
amount, variation, 182
betas, increase, 181
capital, inexpensiveness, 82
costs, imposition, 112-113
forms, pricing, 152-153
fund level, individual asset level
(contrast), 92e

holders

disinterest, 111

liquidation preference, 81
mode, equity mode (contrast), 71
overhang, 79
payments, increase, 149-150
proportional value, 179
provision, 87-88
ratios, level, 74
repayments, 138
rights, 81
risk, 181
syndication, lending form, 155-156
usage, 91-92, 103, 113

impact, 111

model, 111
value, 182

Debt service coverage ratio (DSCR), 158—

159, 168
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Debt to capital ratios, 73e
Default, exposure, 187
Default, probability, 44, 187

impact, 170-172

increase, 79
Defined benefit pensions, 20-21

plans, total pension fund asset percentage,

21e

Defined contribution pensions, 20-21
Demand

analysis, 2

destruction, inflation, 109

impact, factors, 3

uniformity, absence, 3
Denmark, AUM comparison, 23
Devaluation risk, 129-130

transfer, 130
Diplomatic protection, 123-124
Discounted cash flow (DCF)

usage, 178

valuation, usage, 28
Discriminatory taxation, 125-126
Diseconomies of scale/scope, 107
Distressed debt, private equity (usage), 88
Dividends, forms, 91-92
Dot-com bubble, 23-24
Due diligence, performing, 152

E
Earnings before interest, taxes, ¢evreciation,
and amortization (ERITDL:), 140
measure, 34
probability, 149-159
Earnings before intesect and taxes (EBIT),
183
Economies of scale
implication, 35
importance, 33-34
Edison, Thomas, 1
Efficient frontier, 65-68
CSFB EMII impact, 67
examples, 66e, 67¢, 68e
relationship, 208e
usage, 206, 208
Election effect, 117
Electricity
annual investments, 13e
concessions, data set, 117
demand, IEA estimate, 7-8
generation/transmission/distribution

annual investment demand estimate, 9e
investments, 12
plants, holdup susceptibility, 100
El Paso Energy, 155
Emerging Markets Bond Index (EMBI) (JP
Morgan), 52-53
high-yield bonds representation, 206
yield bond representation, 63
Emerging market stocks, S&P GII selection,
59
Energy
infrastructure, investment estimate
factors, 8, 10
prices
energy infrastructure factor, 8
increase, 10
term, usage, 1
Engineering, procurement, and construction
(EPC), &
contractors, 2
Ras La‘tai. contracts, 158
Enron; wiiriosion, 226-227
Ente-fripartitio de Obras y Servicios
Sanitarios (ETOSS), 212-215
latrenching investments, 76
Entrepreneur, employee hiring, 96
Equity
cost, usage, 178
holders
bargaining position, 112
incentives, 81
investors, cash flow rights, 90
issue, implication, 75
mode, debt mode (contrast), 71
proportional value, 179
replacement, 112-113
retirement, 111-112
stakes, 150
values, destruction, 24, 52
Equity-based infrastructure indexes,
purchase, 50-51
Equity capital
intrusiveness, 81
loss, threat, 150
providers, usage, 147-148
Equity cash flow (ECF), 178-179
Equity infrastructure indexes, 49
risk-return relationship, 52-53
usage, 51-54
value, 64
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Equity REIT index, S&P500 (correlation),
50-51
ETPM International SA, joint venture,
158
European Bank for Reconstruction and
Development (EBRD), 131
European call option, Black-Scholes value
change, 82
volatility level, 83
European Investment Bank (EIB), 219
Eurotunnel project, construction phase, 85
Eventualities, occurrence, 99
Ex ante investment, efficiency, 112
Excess return, calculation, 180
Exchange rate policy, 123
Expectation damages
breach remedy, 105-106
remedy, 104
contract breach example, 105e
Expected loss (EL), 44
risk weights, risk categories (relationship),
189¢
treatment, 188-189
Export credit agencies (ECAs), 156-157
coordination agreement, 158-159
relationship, 159
Export Credits Guarantee Department
(ECGD), 156-157
Export-Import Bank of Japan (JEXiVt,
156-157
Export phase shareholders, 32
Exposure at default (EAD), 187
Expropriation, 125, 131-:1.2
coverage, 131-132
creep, 125-127
contract breach, contrast, 126-127
difficulty, 132
revelation, 154-155
examination, 126e
ExxonMobil, 156

F
Fair returns, initiation, 138
Faraday, Michael, 1
Fat tails, display, 57
Federal Energy Regulatory Commission
(FERC), 119
Feedback effect, 137e, 186
example, 164-165
Financial crisis (2008), 56

Financial distress
costs, 79
occurrence, 84
Financial equity holders, 92-93
Financial innovation, 72
Financial Times Stock Exchange (FTSE)
All-World Developed Index, correlation,
64
Global Equity Index Series, 54
weighting, 55
MGII introduction, 51
Financing, governance mode, 81
Fines, imposition, 123
Fixed dollar-denominated coupons,
payment, 206
Fixed-income products. pension fund
holdings, 23
Fixed-line telecominunications
fixed location ¢onnection, 100
technology, nvipact, 3
Fixed-pric= ¢ontracts, 158
Fixed tei¢com lines, analysis, 18
Floasi g-exchange-rate regimes, 129
Foreamajeure (Act of God), 116, 130
Leieign asset beta, 185-186
Foreign currency
store of value asset, example, 28
value, 117
Foreign risk-free rate, 186
Foreign trade policy, import/export
allowance, 123
Forward integration, 108
Franklin, Benjamin, 1
Free capital flows, 155
discount, 178
Free cash flow (FCF)
attention, 134
equation, 179
method, CCF method (equivalence), 183
net effect, 6
surplus, 42-43
theory, 76-78
infrastructure, relationship, 77-78
suggestions, 77-78
valuation method, 181
Front-load cash flows, 139
Fuel transmission assets, 108
Fundamental transformation, 97-98
Funds, availability, 19-25
Future cash flow, precommitment, 154
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G
Gas Authority of India Ltd. (GAIL), 228
Gas extraction, example, 22
Gas pipelines, holdup susceptibility, 100
Gas supplier payments, reduction, 98
Gas transportation, 39
General Electric, arbitration, 128
Geographical distribution, 12-13
Global capital flows, conditions, 123
Global Equity Index Series (FTSE), 54
weighting, 55
Global lending banks, 154
GMR Infrastructure, 91
Goldman Sachs Commodity Index (GSCI),
52-53
commodity representation, 63, 206
Governance
capital structure, relationship, 81-82
private equity form, 93
structure, improvement, 84
Government
bonds (cash flows), projected pension
payments (contrast), 25e
capital, contribution, 172-173
commercial acts, 133
interaction cost, delay reduction,
174-175
objectives, alignment, 135-136
role, 172-175
sovereignty, 123
Government-led renegotiationy 173
Gross Domestic Product (GDP), 138
growth, energy infrastauccure factor, 8
per capital growth road/rail demand
(relationship), 11-12
Gross National Income (GNI)
methodology, 6
usage, 13-18
per capita, 14e
range, 14
usage, S
Growth opportunities, value, 74-75
Growth options, 39-44
future NPV investment opportunities,
relationship, 41-42
importance, 42-43
NPV, in-the-money call options
(comparison), 42-43
present value, 42
Grupo Solari, 219

H
Hamada equation, 181-182
Hedging strategies, 118e
Hell-or-high-water contract, 167
High leverage, 154-155
High-risk assets, 79
High-technology assets, government
expropriation, 43
High volatility, implication, 108
High-yield debt market, closure, 88
Historical investment patterns, usage, 5
Holdup
contrast, 100
incomplete contract characteristic, 104e
mitigation, 151
prevention, debt usage,. 111
probability, 112
Holdup cost, 96-97
representatioin, 98
threat, 99¢
transac:ion, relationship, 95
Holdup problems, 100
iden ification/measurement, difficulty,
100-101
zesolution, 153
solutions, 102-113
Holdup tax
demand, 106
impact, 105
Hopewell Partners Guangzhou Highway,
147
Host country
public relations problem, 126
violence, 116
Host currency, devaluation, 129-130
Host government, contract breaches,
125-126
Household size data (United Nations
Demographic Yearbook), 17
Hyper-inflation, impact, 116

I

ICE Ingenieros, 121

Iceland, pension fund assets (GDP

comparison), 20

Income stocks, 15e

Incomplete, term (usage), 99

Incomplete contracts, 99-101
holdup characteristic, 104e
problem, 153
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Incontrovertibility, 129-130
Incorporation, separation, 148-151
Independent power producer (IPP)
contracts, 165

India, cumulative investments, 17e
Indonesia

Asian financial crisis, impact, 46

cumulative investments, 17e
Industrial Bank of Japan Trust Co., 160
Industry

cash flow mean, 37e

CV measure, 37¢

debt to capital ratios, 73e

EBITDA, example, 34e

valuations, PE ratio (example), 41e
Inflation

hedge, 64-65

rates, 138
Information asymmetry, 152-153
Information costs, relationship, 96
Information symmetry, 74-75

exploitation, 79

vestiges, elimination, 75-76
Information technology infrastructure, 2

investment attractiveness, 27
Infrastructure

definition, CSFB EMII usage, 60-61

equity indexes, correlations, 63-65

exposure options, S0e

feedback effect, 186

financing, public expendituie (ieliance),

19

firms, bond issuance (investor purchase),

51

free cash flow theory, relationship, 77-78

funds, investor investment, 51
holdup threat, relationship, 95
impact, 80
indexes
addition, 66
returns, 56-57
indirect investor investment, 50-51
industries, PE ratios, 40-41
example, 41e
lending, Basel II (relationship), 187-199
life cycle, 85
long-duration investment, 174
monopolistic nature, 173-174
monthly bond return distribution, 205e

pecking order theory, relationship, 75-76

PF debt, default characteristics, 190, 198
project finance, relationship, 145
projects

equity investor involvement, 85-86

total transaction costs, 148
providers, cash flow generation, 36
returns

historical analysis, 31

increase, probability, 84-85
sector

governments, importance, 120

stocks investment, 50-51
sovereign holdup, impact, 122-123
term, usage, 1
valuation theory, overview, 178-187

Infrastructure assets

average life, 38e
cash flow generation, 38
characteristias, 27
direct investct investment, 49-50
equity srakes, 89
grov/ui ¢ ptions, 39-44
be!dup problems, 100
toplications, 88-89
ivestor exposure, 119
life cycle, 85-86
location specificity, 39
managers, skill, 43-44
monopolistic characteristic, 35
nature, 125
output/revenue generation, 44-45
political risk

relationship, 115

vulnerability, 93
returns, 84-85, 120
risk, 90
store of value assets, contrast, 28, 29
tangible stable assets, relationship, 75-76
valuation, bond returns (relationship),

177

value, 80
variable costs, level, 35
wasting assets, 184

Infrastructure bonds

description, 200e-203e

efficient frontier, usage, 206, 208
monthly return correlations, 207e
portfolio correlations, 206
portfolio returns, 204

pricing information, 204
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returns, 199-208
syndicated debt, contrast, 198-199
Infrastructure demand, 1
drivers/interactions, 4e
forecasts, 5-6
geographical distribution, 12-13
inelasticity, 35
overview, 2—-18
term, usage, 2
Infrastructure investments
case studies, 211
horizons, 93-94
illiquidity, 39
irreversibility, 38-39
options, 49-51
paradox, 137
recovery, inability, 39
requirement, 33-34
sequencing, 112-113
space, pension fund participation, 23
unit costs, 16e
Infrastructure-related activities, revenues
(firm collection), 55
Infrastructure services
consumption, 13-14
demand, increase, 35
monopolistic characteristic, 6
Infrastructure stocks
comparison, 14e, 15e
composition, historical changg;. e
contrast, 16
demand, 5
replacement, consideration, 5-6
Initial public offerings.(1IFCs), 86-87
Input/output prices, 152
Input shocks, probability analysis, 109
Institutional development, S&P subcategory,
168-169
Inter-American Development Bank (IDB),
216
Interest, debt holder receipt, 82
Intergen, leverage usage, 91
Internal Rating-Based (IRB) approach,
187
International Centre for the Settlement of
Investment Disputes (ICSID) (World
Bank), 154-155, 211-212
arbitration, 219
establishment, 127
lawsuit, 122

International Energy Agency (IEA)
electricity demand estimate, 7-8
methodology, usage, 8, 10

International Finance Corporation (IFC),

216
International infrastructure valuation,
184-187

International investment, CCF method, 186

International law, breach, 132

International Project Risk Assessment

(IPRA) model, 152-153
risk breakdown structure, 162e

International Treaty Arbitration (ITA)
inclusion, 153
mechanism, 169

existence, 127
system, 128

International Wate', consortium, 120-121

Inter RAO UES; 135-136

In-the-money it options, growth option

NPV (comparison), 42-43
In-the-nwney growth options, exercise plan,
4243

Tihe-money options, creation/
identification/funding, 43

inverse cumulative distribution function,
188

Investable market capitalization,
comparison, 56

Investing, private equity model, 86-94

Investments
absence, social undesirability, 98-99
debt mode, equity mode (contrast), 71
fundamental transformation, 97
funds, 1
incentives, 106
needs, interpretation, 6
objectives, alignment, 135-136
opportunities, reduction, 41-42
payoff, occurrence, 81
single ownership, 106-107
sunk characteristic, 97
targeting, 18

Investment treaty arbitration (ITA), 118
mechanism, 124

Investor-controlled technology, 145

Investors
bargaining position, 110
incentives, 153
loss, 130-131
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Irreversible investments, 38-39
capital outlay, combination, 39
Itochu Corporation, 156

J
Japan Australia LNG (MiMi), 32

Japan Bank for International Cooperation
(JBIC), 131, 168
Joint incorporation, separate incorporation
(contrast), 149
Joint ownership, 151
structure, 108

K
Knowledge assets, growth options, 42
Knowledge growth option, present value, 42
Knowledge-intensive assets, usage, 43-44
KOGAS

inclusion, 156

responsibility, 157
Korea Gas

gas payment, 159

marketers, 156

L
Large up-front investments, 32-34
Larson, Alan, 226
Law/order, breakdown, 116
Lending syndicate, reputation mechainsm
(activation), 156
Leptokurtosis, display, 57
Leverage
activation, 156
impact, 153-154
increase, 79
project default, relationship, 168
strategic use, 145
usage, 91
Leveraged buyout (LBO)
candidates, profitability, 87
capital structure form, 77
financings, leveraged recapitalizations,
112
public equity purchase, 86-87
Leveraged recapitalizations, 112
LG&E, Argentina claim, 128-129
Limited cognitive capabilities, 99-100
Limited-growth-option assets, tangibility, 43
Limited rationality, 99
Lingap Barangay, 140-141

Lingap Kabuhayan, 140
Lingap Kalikasan, 141
Liquidation
preference, 81
proceeds, 79
Liquified natural gas (LNG)
processing, example, 33
sale, 223
LNG marketers, 156
Loan life coverage ratio (LLCR), 158-159
Local community support, 136
Local currency
devaluation, 164-165
foreign currency value, 117
Local currency-denominated revenues,
value, 117
Local partners, alignineay, 137
Location specificity. 3%
Locus standi, 15¢
Lominadze, Nii-¢ (murder), 136
London 1: tevbank Offered Rate (LIBOR),
152:-153
loans, 152e
L¢rg-duration investment, 174
1.eng-duration liabilities, pension fund
matching requirement, 24
Long-lived capital investments, necessity, 110
Long-term contracts, 153-154
economic value, 103
holdup solution, 103-104
issues, 105-106
third-party enforcement reliance, 102
usage, 103-106
Long-term infrastructure exposure, 130
Long-term power purchase agreements, 147
Loss, probability (impact), 170-172
Loss given default (LGD), 44, 187
Low-risk assets, 79, 165, 167
Low-volatility returns, providing, 49

M
Macquarie Global Infrastructure Index
(MGI), 51, 206
addition, 66
annual returns, correlation, 64
efficient frontier, example, 67¢
fat tails, display, 57
investment value, example, 52e, 53e
leptokurtosis, display, 57
monthly total return, distribution, 57¢
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returns
distribution, 57
increase, 53-54
interpretation, 56
sectors, S5e
Sharpe ratio, comparison, 61
S&P500, performance comparison, 56
standard deviation, comparison, 59
usage, 54-58
Macroeconomic factors, 3
Maharashtra government
one-sided deal, 225-226
purchase power, 130
Maharashtra State Electricity Board
(MSEB), 224
investment, 228
Management
fees, 139
internal costs, incorporation, 109-110
Managerial skills, analysis, 43
Managers
above-market salaries, 78
investment risk, 79
problems, concealment, 80
self-aggrandizement, opportunity, 78
Manila Water Company, 139-141
Market capitalization
comparison, 56
sensitivity, 56
Market capitalization-based index (S&P GII
example), 58
Market portfolio, return, 180
Market risk, 169-170
default probability, 179-172
Markowitz portfolia theory, 29
Marubeni Corporation, 155
McDermott, J. Ray (joint venture), 158
Me-first rules, 72
Menem, Carlos, 212
Metropolitan Waterworks and Sewerage
System (MWSS), 139
Mezzanine debt
placement, 87-88
providers, coupon demand, 88
usage, 88
Mezzanine private equity funds, debt
provision, 87-88
Middle-market firms, 88
Miller Modigliani theorem, 71-72
Mineral transportation, 39

Mitigation strategies, 118e
Monte Carlo simulation, 138
Monthly asset class return characteristics,
55e
Monthly returns, CSFB EMII distribution,
63
Monthly total return
MGII distribution, 57e
S&P GII distribution, 60e
Morgan Stanley Infrastructure Partners,
concession period, 93-94
Multilateral Investment Guarantee Agency
(MIGA), 131
coverage, 132-133
insurance provision, 155
policy, 133
Multilateral lending insueations, 154-155
Multinational Enterprises (MNEs), 93

N
Nationalization, 125
National Liermal Power Corporation
(NTPC), 228
Neberlands
AUM comparison, 23
pension fund assets, GDP comparison, 20
Net present value (NPV), 177
growth options, 77-78
investment opportunities, consideration,
41-42
projects, 79
avoidance, 80
New York Convention, 129
Next-ranked firms, negotiation, 174
Nissho Iwai Corporation, 156
Nongovernmental organizations (NGOs),
pressure, 122
Nonhonoring on guarantee insurance, 133
Nonpolitical objectives, 134
Nonrecourse debt, 151, 158-159
impact, 151
Nortel, bankruptcy, 56
North Fields, development/exploitation
rights, 157-158
North Sea oilfields, development, 147
North West Shelf (NWS) project, 32-33

O
Oil pipelines, holdup susceptibility, 100
Oil transportation, 39
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Ontario Teachers Pension Plan of Canada
(OTPP)
investment expertise, 49-50
purchase, 91
Operating margin, measure, 34
Operating profits, net effect, 6
Operational restrictions, 125-126
Operations, interference, 116
Operations and Maintenance (O&M)
expenses, 159
lender contracting, 44-45
Opportunistic behavior
possibility, elimination, 103
proclivity, 116
propensity, 110, 134-135
Options
buyers, asymmetric payoff, 83-84
value, 83e
determination, 82
volatility, 83e
Options, approach, 82-86
Organization for Economic Cooperation
and Development (OECD)
infrastructure demand methodology, 5
pension fund asset allocation guidelines,
24
surface transportation infrastructure
estimates, 11-12
Output, infrastructure asset generatio:,
44-45
Output price shocks, 108
Output shocks, probability anaiysis, 109
Overseas Private Investn.en. Corporation
(OPIC), 131,155
political insurance, 227
product, 132-133
reimbursement, 132-133

P
Paetrozuata heavy oil project (Venezuela),
147
Paiton Power Project (Indonesia),
45-46
Pari passu rights, 159
Partial risk guarantees, 133
Passive plan members, 24-25
Payoff profile, 82
Pecking order theory, 74-76
assumption, 76
infrastructure, relationship, 75-76

Pension fund asset allocation, 20-23
challenges, 23-25
comparison, 22e
OECD guidelines, 24
Pension fund assets, GDP percentage, 20e
Pension funds
analysis, 19-20, 124
capital allocation process, 21
infrastructure investment space
participation, 23
long-duration liabilities matching
requirement, 24
Per capita income growth rates, 138
Percentage of Gross Domestic Product
(GDP) methodology, 5-6
explanation, 7-12
Per-vehicle driving distance, elasticity, 12
Pipeline networks, ‘est:mates (OECD
avoidance), 13
Policy risk, 725
Political ¢apital, sufficiency, 124
Polificai{o-ce majeure, 130, 134
Poliicnai risk, 90
Catcgories, 115-116
¢haracterization, 115
definition, 115
determination, elections (impact), 117
incontrovertibility, 129-130
infrastructure assets, relationship, 115
mitigation, 92-93
typology, 115-120
usage, 116
vulnerability, 93
Political risk insurance (PRI)
contracts, 127
insurance purchase, 118
risk coverage, 131
Population growth, energy infrastructure
factor, 8
Portfolio construction, 199, 204
Portfolio risk, 65
Positive feedback effect, 137
Post-construction infrastructure assets, 165,
167
Post-construction phases, 162
Post-default recovery, 168
Powell, Colin, 226
Pre-IPO firms, 88
Preston Resources, 170
Price/Earnings (PE) ratios, example, 41e
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Price fluctuations, impact, 117-118
Principal payments, debt holder receipt,
82
Private capital, source, 19-20
Private equity
model, 86-94
political risk mitigation, 92-93
structure, debt (usage), 91-92
usage, 88
Private placement, 88
Probabilities, vector (example), 30
Probability of default (PD), 44, 187
estimates, risk categories, 188-190
Processed gas, domestic consumption, 33
Productivity
increase, 108
threshold, 111
Profits
reallocation, incentive, 108-109
repatriation, 125-126
Project breakdown structure (PBS), 161
analysis, 161-162
chart, 163e
RBS, combination, 164e
Project default, leverage (relationship),
168
Projected pension payments, government
bond cash flows (contrast), 25+
Project-financed investments, comnaricon,
150
Project finance (PF)
corporate finance, corporatz, 147-156
debt, default characteiistics, 190, 196
features, 172
infrastructure
bonds, investment value, 205e
relationship, 145
loans
risk category slotting criteria,
191e-197¢
loans, contrast, 152e
nonrecourse debt, 158-159
projects, 148
structure, 146-147
usage, 169-172, 171e
transaction, 159-160
Project financing, cost, 148
Project risk analysis, 161-165
Project variables, hierarchy, 162, 164
PSEG, 155

PT Perusahaan Listrik Negara (PLN), 45-46

Public agency insurers, 131

Public equity purchase, 86-87

Public expenditure, reliance, 19

Pure S&P500 portfolio, negative returns,
65-66

Put options, loss, 84

Q
Qatar

development/exploitation rights, 158
law changes, 158-159
Qatar General Petroleum Corporation

(QGPC), 156

R
Rail construction for:case, 13e
Rail investment, estimate, 11e
Ras Laffan Licaifed Natural Gas
bankruptcy-12mote SPV, organization,
157
company project, 145
conracts, web, 157e
=P contracts, 158
¢xamination, 156-161
flowchart, 145e
investments, 157
lender rights, 160e
Rationality, limitation, 99
Ratnagiri Gas and Power Private Ltd.
(RGPPL), 227-228
Real estate investment trust (REIT) index,
correlation, 50-51
Regulatory risk, 125
Renegotiations
occurrence, 117, 173-174
production cessation, 150-151
Repatriation rules, changes, 116
Replacement investments, 6
Reputation effect, 51
implication, 155-156
Reputation mechanism, activation, 156
Request for proposals (RFPs), 173
Research and development (R&D)
cost reduction, 111
expenditure, 73
intensity, 110
investment, 41
Residual rights, 108
transfer, 108
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Return
asset characteristic, 29
historical measure, 30
risk, contrast, 54e
Return on investment, 138
Returns correlation, asset characteristic, 29
Revenue
infrastructure asset generation, 44-45
volatility, 108
Risk
asset characteristic, 29
capital, increase, 169
categories
EL risk weights, relationship, 189e
impact, 188-189
UL risk weights, relationship, 189¢
coverage, 131
hierarchy, 162, 164
chart, 166¢
importance, 116
measurement, 30-31
mitigation
debt, role, 86
strategies, 134-142
return, contrast, 54e
shifting, 79
types, 124-130
weights, 188, 189
Risk breakdown structure (RBS), 1¢i
analysis, 161-162
chart, 162¢
PBS, combination, 164e
Risk-free rate
calculation, 186
excess, 180
yield spread difference, 184
Risk/return profile, 86
Risk-weighted assets (RWA)
calculation, 187-188
multiplication, 188-189
Road construction forecast, 13e
Road infrastructure inputs, usage, 12
Road investment, estimate, 11e
Rocca, Christina B., 226
Rockefeller, John D., 101
Royalties
fees, 139
increase, 123
Russian Federation
cumulative investments, 17e
infrastructure stocks, 16-17

S
Sectoral structure factors, 3
Self-aggrandizement, induction, 135
Separate incorporation, 148-151
allowance, 150
joint incorporation, contrast, 149e
Servicio Municipal de Agua Potable y
Alcantarillado (SEMAPA), 121-122,
136
Shareholders
contracts, writing, 77
interests, safeguarding, 76-77
revenues, usage, 80
Sharpe ratio, negativity, 204
Shell, NWS domestic phase shareholder,
32
Short-listed firms, 17+
Short put option, ceb, 83e
Short-sellers, loss(eccurrence), 84
Single-purpcse acset, 152-153
Small-nuinbers bargaining, problem, 100
Social itdrzstructure, grouping, 2
Sociat unrest, 116
Souercign entities, joint ownership, 151
Govereign holdup, 115
counterparty holdup, contrast, 100
forms, evolution, 125
hedging, 130-134
impact, 122-123
investor exposure, 119
investor management, 117-118
prevention, 138
reference, 116
risk, 130, 134
usage, 120-124
Sovereign risk, coverage, 131
Sovereigns/investors, long-term contracts,
123
Special-purpose vehicles (SPVs), 148
problems, 165, 167
requirement, 152
structuring, 151
Specific performance remedy, 104
Sponsors, 147-148
bargaining position, improvement, 150
risk management, 224-227
Standard deviation
reduction, 87
usage, 53
Standard Oil, transaction cost economics,
101-102
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Standard & Poor’s
contractual foundation subcategory, 167
credit rating framework, 165
Standard & Poor’s 500 (S&P500)
bonds, investment value, 205e
efficient frontier, examples, 66e, 67¢, 68e
equity REIT index, correlation, 50-51
index, investment value (example), 52e,
53e
MGII performance, comparison, 56
negative correlation, 31
negative mean return, 53
pure portfolio, negative returns, 65-66
Sharpe ratio, comparison, 61
standard deviation, comparison, 59
Standard & Poor’s Global Infrastructure
Index (S&P GII), 51, 206
addition, 67
efficient frontier, example, 68e
emerging market stocks selection, 59
investment value, example, 52e, 53e
limitation, 56
market capitalization minimum, 58
market capitalized-based index, 48
monthly total returns, distribution, 60e
returns
distribution, examination, 59
increase, 53-54
sectors, 58e
standard deviation, compariscn. 59
stocks, average daily trading velue, 58
usage, 58-59
Stocks
correlations, 64e
CSFB EMII geogiapnic distribution, 61
Store of value assets, 28-29
infrastructure assets, contrast, 29, 38
Suez Canal, project-financed transaction,
147
Sunk costs
commitment, 102
impact, 115, 150
occurrence, 97-98
Supervisory slotting criteria approach,
188-189
Surcharges, imposition, 123
Surface transportation infrastructure, OECD
estimates, 11-12
Switzerland
AUM comparison, 23
pension fund assets, GDP comparison, 20

Syndicated debt, infrastructure bonds

(contrast), 198-199
Syndicated lending, 155-156
Systematic risk, 180

T
Tamil Nadu Electricity Board, 155
Tangible assets, cash flow stability, 82
Tangible stable assets, infrastructure assets
(contrast), 75-76
Tanqueros water, advantages, 136
Taxation
absence, 72
increase, 116
policy, 123
Tax shields, value, 181-182
Technology
assets, growth optiens, 42
energy infrascructure factor, 8, 10
growth opncn; present value, 42
industri=s, VE ratios, 40-41
evaairle, 41e
ris’, 170
Telioiy AES sale, 135-136
“elecommunications
concessions, data set, 117
term, usage, 1-2
Tesla, Nikola, 1
Thomson SDC project finance database,
154
Total fixed costs, reduction, 98
Total portfolio, weights/proportion
(variation), 65
Trade-off theory, 80
Transaction cost economics (TCE),
95-102
example, 101-102
transaction costs, contrast, 148
Transaction costs, 96
excess, 96-97
Transactions
cultural/institutional context, 135
internal/external usage, 96
replacement, 102
Transaction-specific investments, durability,
103
Transformable assets, 28
Transportation
concessions, data set, 117
fixed location connection, 100
term, usage, 1
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Treasuries

correlations, 64e

efficient frontier, examples, 67e, 68e, 69¢
Turnkey contracts, 158

U
Uncertainty, conditions, 99
Underinvestment, debt (impact), 112
Underlying asset, volatility, 149
Unexpected Loss (UL)
risk category, 188-189
risk weights, 189
UNIREN, creation, 217
United Kingdom, pension fund assets (GDP
comparison), 20
United Nations Demographic Yearbook,
household size data, 17
United States
AUM, comparison, 21, 23
pension fund assets
allocation, 22e
GDP, comparison, 20
Up-front investments, 32-34
U.S. asset beta, 185
U.S. dollar-denominated debt, investment,
129-130
U.S. dollar-denominated sovereign bonds;
184
U.S. dollar revenues, devaluation, 212
U.S. Export-Import Bank (EXIND. 156-157
U.S. inflation rate, CPI represeniation, 206
U.S. risk-free rate, 186
U.S. Treasury bonds, 18-
Utilities, nonprovisiat, 176

A%
Vajpayee, A.B., 227
Valuation, FCD method, 181
Valuation theory, 178
Value assets, store, 28-29
infrastructure assets, contrast, 29
Value-destroying negative NPV investments,
prevention, 43
Value under default, 44-45
Venture capital (VC), 86-87
funds, standard deviation, 87
risk/return profile, 86

Vertical integration, 103
costs, 107-108
effectiveness, 107
empirical evidence, 109
holdup solution, 106
impact, 108-109
solution, 124
test, 109-110
usage, 106-110

Voice Over Internet Protocol (VoiP)

telephony service, 18

Volatility, implication, 108

W
Wasting assets, 184
Water, concessions (data cety, 117
Water/sanitation infristiuctures,
comparison; 14,16
Water supply nctwerks, fixed location
connecting, 100
Weightea average cost of capital (WACC),
178
meathod, 183
Widax, usage, 18
Wireless wide area network (WWAN),
development, 18
Woodside Petroleum, NWS domestic phase
shareholder, 32
World Bank
breach of contract, 133
country classification, 13-14
infrastructure demand methodology,
5
International Centre for the Settlement of
Investment Disputes (ICSID),
154-155, 211-212
arbitration, 219
lawsuit, 122
International Finance Corporation (IFC),
216
political risk insurance, 131
World energy demand, fuel estimates,
10e

Y
Yield bonds, EMBI representation, 63
Yield spread difference, 184



