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AD. See anti-dumping
ADA. See Anti-Dumping Agreement
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301-3
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adverse effects in, 320-1
Article 2.1 of, 377
benefit, meaning of, 319, 376-7
GATT compared to, 324-6
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subsidy definition in, 317-18, 373-4
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(TRIPS Agreement), 423
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analogue country methodology, 337-8
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Andean Electrical Interconnection
System (SINEA), 183-4
anti-competitive practices, 411-12
in energy transport infrastructure,
200
telecoms Reference Paper
preventing, 210, 218-19
Third party access (TPA) and,
218-19
in vertical integration, 210
anti-dumping (AD), 336-7
EU cases of, 344
US cases of, 340-2
Anti-Dumping Agreement (ADA),
337-8
antitrust regulations, 409-12
antitrust violations, 406-7
APAEC. See ASEAN Plan of Action for
Energy Cooperation
APG. See ASEAN Power Grid
Appellate Body (AB), 329-30, 336, 366
APS. See alternative policy scenario
Arab Maghreb Union, 157
Argentina, 185, 349-51
ARPP. See African Regional Power
Pools
ASCC. See ASEAN Socio-cultural
Blueprint
ASCM. See Agreement on Subsidies
and Countervailing Measures
ASEAN. See Association of Southeast
Asian Nations
ASEAN Economic Community
Blueprint (AEC Blueprint), 141-4
ASEAN Plan of Action for Energy
Cooperation (APAEC), 143
ASEAN Power Grid (APG), 142
ASEAN Socio-cultural (ASCC)
Blueprint, 142-4
Association of Southeast Asian Nations
(ASEAN), 9-10, 138-9
Declaration 1967 of, 141
energy sources and, 139-40
GDP energy outlook of, 140
green electricity and, 140-4, 153-4
green electricity development of,
144-9
ATC. See available transfer capacity

auctions, 36-7

Australia, 34, 337-9, 347

Austria, 36

available transfer capacity (ATC), 242

balancing responsible parties (BRPs),
296-7
Balkan States, 239-40
Baltic-Nordic area, 47-8, 51
batteries, 39, 79-80, 87-8
battery swap model, 79-80
BAU. See business-as-usual
Becker, S., 23-4
Belgium, 148-9, 227-8
benefit, meaning of. See Agreement on
Subsidies and Countervailing
Measures (ASCM)
bilateral agreements, 9-10
bilateral investment treaties (BITSs),
431
bilateral long-term contracts, 110-11
bilateral trading, 34
binational integration projects, 184-6
bio-energy electricity, 150
biofuel, 349-51
biomass resources, 147, 150-1
biomass-based scheme, 151
BITs. See bilateral investment treaties
BNDES. See Brazilian Development
Bank
border tax adjustment (BTA), 383-4
boycott, cartel with, 409-10
Brandeis, L., 312
Brazil
Electricity for All programme of,
175-6
Itaipu Hydroelectric Power Plant of,
184-5
National System Operator (ONS) in,
170
Uruguay wind integration with, 186
Brazilian Development Bank (BNDES),
186
BRPs. See balancing responsible parties
Brunekreeft, G., 32-3
BTA. See border tax adjustment
bulk storage, 25
business-as-usual (BAU), 140
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C & T. See cap and trade system
CACM. See Capacity Calculation and
Congestion Management
California
cap and trade (C & T) system of,
128-32
CO, emissions of, 127
electricity consumption in, 126-7
GHG emissions of, 130-1
California Air Resources Board
(CARB), 129
Canada, 120-1
Canada - Autos, 374-5
Canada-Renewable Energy/FIT
Program, 319, 329, 331, 336, 348-9
electricity generation in, 366-7
cap and trade system (C & T), 104-5,
123, 128-32
capacity
adequacy, 109-11
available transfer, 242
constraints, 216-17
cross-border, 241-3
cross-border transmission, 245
electricity transmission, 7
flexible, 111-12, 118-19
GATT transit, 216-17
investments in adequate, 109-11
markets, 292
mechanisms, 86-7
pipelines spare, 196
Spain wind power, 64
transmission allocation mechanisms
for, 36
Capacity Calculation and Congestion
Management (CACM), 107-8
capacity remuneration mechanisms
(CRMs), 109-10
cap-and-trade principles, 358-9
capital costs, 58
CAPP. See Central African Power Pool
CAR. See Central African Republic
CARB. See California Air Resources
Board
carbon dioxide (CO,) emissions, 63
climate change instruments
decreasing, 104-5
economic growth and, 80-2, 171
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electricity and, 262
energy efficiency mitigating, 80-1
US and California, 127
carbon footprint, 136-7, 383-4, 386
carbon intensity scale, 121-2
Cargill v. United Mexican States, 440-1
cartel with boycott, 409-10
CCCME. See China Chamber of
Commerce for Import and Export
of Machinery and Electronic
Products
CCGT. See combined cycle gas turbine
plants
CCL. See Climate Change Levy
CDM/JL. See Clean Development
Mechanism/Joint Initiative
Cebu Declarations, 141
CEER. See Council of European Energy
Regulators
Central African Power Pool (CAPP),
157, 161-2
Central African Republic (CAR),
161-2
Central America, 59-60
Central American Electrical
Interconnection System
(SIEPAC), 181-2
Central American Power System, 4-5
CETs. See clean energy technologies
Charanne B.V. and Construction
Investments S.A.R.L. v. Spain,
443-4, 454
Chatzivasileiadis, S., 8
Chernobyl, 369-70
China
Australia granting market status to,
337-8
Australia solar case against, 347
CVD against, 338-9
dumping allegations against, 347
EU and US cases against, 338-9
GATT claims of inconsistency by,
348-9
India and solar case against, 346-7
methodologies used against, 337-9
Sinohydro of, 144-5
solar panel trade barriers on, 67
US trade issues with, 152
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China Chamber of Commerce for
Import and Export of Machinery
and Electronic Products
(CCCME), 345

China - GOES decision, 319

China - Raw Materials, 378-9, 450-1

China State Grid Corporation, 26

CHP. See Combined Heat and Power

CIER. See Regional Energy Integration
Commission

CIER 15 Project, 177-8

classification, of electricity, 363

Clean Air Act, 123-4

Clean Development Mechanism/Joint
Initiative (CDM/JI), 104-5

clean energy, 172-3, 359

clean energy technologies (CETs), 418

Clean Power Plan (CPP), 123

climate change, 2-3

clean energy combating, 172-3
CO, instruments for, 104-5
electricity networks exposure to, 88
RES and, 356-7

technology access and, 424-5

Climate Change Levy (CCL), 361-3, 385

CO,. See carbon dioxide emissions

coal-fired power plants, 2, 140, 145-6,
366

Colombia - Ports of Entry, 378-9

combined cycle gas turbine (CCGT)
plants, 109

Combined Heat and Power (CHP), 245,
247-8

Comité Maghrébin de UElectricité
(COMELEC), 157-9

command and control mechanisms,
175

communications, with smart grids, 268

companies

competitive policies of, 393-4

dominant position of, 406-7

energy transport infrastructure
controlled by, 218

environmental criteria influencing,
403-4

innovation from, 394

transfer of technology by, 419-20

comparative advantage, 3-4

competition, 59
company policies, 393-4
in energy markets, 407-8
energy trade and, 203-4
energy transport infrastructure and,
200
EU emission trading scheme (ETS)
influence of, 401-3
GATS encouraging, 199-204
green instruments allowing, 395-6
green public procurement (GPP)
policies, 403-5
interconnector pricing and, 208-9
policies, 390-5
productivity associated with, 395
state-owned monopolies restricting,
405-6
subsidies distorting, 396-7
vertical integration influencing, 210
Competition Act of 1998, 408-9
congestion management, 48-9, 51
congestion revenue, 49-51
connection charging models, 228, 275-6
Consumer Price Index (CPI), 442
consumers, 132-3, 135-6
consumption, 174
Contracting Parties, 433-5
core interoperability, 298-9, 303, 305-6
Cossy, M., 201
cost-benefit analysis, 30
costs, 62-3, 296-7
of alternative energy network, 195-6
capital, 58
disparities in, 127-8
interconnectors shared, 68-9
of long-distance interconnectors, 65
renewable technologies driving
down, 71-2
Council of European Energy Regulators
(CEER), 227-8, 429-30
countervailing duties (CVD), 12, 336-7
against China, 338-9
EU definitive measures of, 343
EU interest rates of, 345
US determination on, 340
countries
developed, 135-6
electricity trade limited by, 239-40
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electricity trends of developed, 135-6
electricity types used by, 87-8
power systems interconnections of,
23
CPI. See Consumer Price Index
CPP. See Clean Power Plan
Crane, David, 101
CRMs. See capacity remuneration
mechanisms
cross-border capacity allocation, 241-3
cross-border electricity trading, 33-4
challenges in, 38
cost disparities and, 127-8
gate closure times in, 303-4
GATT and, 213-14
green electricity and, 136
grid-related incentives in, 224
import and export fees for, 243-6
import and export restrictions on,
238-9, 249-51, 259
interconnectors in, 240
intraday auctions in, 304
market operation challenges in, 40-2
measures limiting, 236
microgrids and, 39-40
optimisation of, 303-6
political and regulatory issues in,
38-40
regions interconnected in, 43
supergrids and, 5-6
trader choices in, 240-1
transaction curtailment procedures
influencing, 242-3
cross-border electricity transmission,
5-8
cross-border exchanges, 106-7
cross-border forward markets, 305
cross-border hacking, 419-20
cross-border transmission capacity, 245
cross-subsidisation problem, 210
CVD. See countervailing duties
cyber security, 88, 424
Czisch, G., 21-2

DAM. See day-ahead market

data centres, 71

day-ahead congestion management, 51
day-ahead market (DAM), 156

DC. See direct current

De Sépibus, J., 11

decarbonisation, 2, 14, 62, 113

decentralised reliability options, 297

Declaration 1967, of ASEAN, 141

Declaration of Lima, 183-4

Defilla, S., 9

Delucchi, M. A, 21-2, 27-8

demand-side management technologies
(DSM), 287, 298-9

demand-side response (DSR), 297-8

Democratic Republic of the Congo
(DRC), 156

Denmark, 46

DERs. See distributed energy resources

Desertec, 38, 55, 67-8

developed countries, 135-6

DG. See distributed generation

DGAD. See Directorate General of
Anti-Dumping and Allied Duties

differentiated electricity tax, 373-82

Dinica, V., 40

direct current (DC), 214

direct generator participation, 301-2

Directive 2001/77/EC, 225

Directive 2009/72/EC, 107, 250-1

Directorate General of Anti-Dumping
and Allied Duties (DGAD), 346-7

discrimination, 232-4

disruptive technologies, 11, 287

distributed energy resources (DERs),
66, 132-7, 287

distributed generation (DG), 133

distributed generation power plants, 40,
55

distribution system operators (DSOs),
225, 282

distribution systems, 232, 267

distributional issues, 59

district cooling, 78

divestitures, 410-11

Doha Round, 90-1

Dolzer, R., 432

domestic policy, 67

dominant position, 406-7

DRC. See Democratic Republic of the
Congo

Droge, P. J. H., 392
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DSM. See demand-side management
technologies

DSOs. See distribution system
operators

DSR. See demand-side response

dumping, China allegations of, 347

Eastern Africa Power Pool (EAPP),
157, 163
EB. See Electricity Balancing
EC - Asbestos, 366
EC - Bananas III, 202-3, 448-9
EC - Seals, 372
ECCP. See European Climate Change
Programme
EC]J. See European Court of Justice
economic benefits, 57-8, 63-5
Economic Commission of West African
Countries (ECOWAS), 157
economic determinants, 54
economic efficiency, 57-8
economic growth
ASEAN, 138-9
ASEAN Declaration 1967 for, 141
carbon dioxide emissions and, 80-2,
171
economic limits, 58-9, 65-6
economies of scale, 78, 86-7
ECOWAS. See Economic Commission
of West African Countries
ECOWAS Centre for Renewable
Energy and Energy Efficiency
(ECREEE), 160-1
ECOWAS Regional Electricity
Regulatory Authority (ERERA),
161
ECREEE. See ECOWAS Centre for
Renewable Energy and Energy
Efficiency
ECT. See Energy Charter Treaty
E-Directive, 276-7
EEC Treaty. See European Economic
Community Treaty
EEGIL. See European Electricity Grid
Initiative
EENS. See expected energy not served
EERA. See European Energy Research
Alliance

EERS. See energy efficiency resource
standards
EEX. See European Energy Exchange
EFET. See European Federation of
Energy Traders
Egypt-Libya-Tunisia-Algeria-Morocco
(ELTAM), 158-9
Ells. See European Industrial Initiatives
Electrabel v. Hungary, 446-7
electric vehicles, 76-8
battery and plug-in issues of, 87-8
battery storage of, 79-80
fossil-fuels replaced by, 81-2
self-sufficiency from, 134-5
electrical engineering, 8
electricity, 1
California consumption of, 126-7
Canada-Renewable Energy/FIT
Program and generation of, 366-7
carbon footprint taxes on, 383-4, 386
certification, 360-1
classification of, 363
with CO, emissions, 262
comparative advantages exploitation,
3-4
decarbonisation of, 2
demand trends in, 75-6
developed countries trends in, 135-6
differentiated tax on, 373-8
E.ON cases on, 410-11
EU liberalisation of, 223
EU taxes on, 361-3
Friends of the Supergrid for, 89
GATT and cross-border flows of,
213-14
generation, 232, 421-2
geopolitical trade of, 8-9
global grid interconnections of, 417
infrastructure investment for, 76
infrastructure risks for, 84
in international trade, 2, 6-7
as IP, 422-3
long-distance transmission of, 3
network, 10-11, 22, 88
per capita consumption of, 132-3
permits, 82-3
photovoltaic, 75-6
price control and regulation of, 421
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priority rules for, 231-2
RE and taxation of, 357-60
RE expanding integration of, 169-71
regional systems of, 4-5
regulatory challenges facing, 6, 94
from renewable energy sources
(RES), 230
switches, 78-9
system, 272
transmission, 84-5
transmission capacity for, 7
WTO legal status of, 363-4
Electricity Balancing (EB), 107-8
Electricity Directive, 224-5, 233
Electricity for All programme, 175-6
electricity from renewable energy
sources (RES-E), 104-5
cross-border exchanges of, 106-7
financial support to, 106, 117-18
grid privileges phased-out for, 115-17
electricity market
ancillary service markets in, 36
bilateral trading in, 34
core interoperability challenges in,
298-9
decentralised reliability options in,
297
design challenges of, 291-3
DSR and, 297-8
ENTSO-E guidelines for, 103-4
EU international, 6-7
EU liberalisation of, 410-11
European Target Model in, 288
explicit auctions in, 36
fair and equitable treatment (FET)
standard applied to, 444-5
for global grid, 22-3
in Great Britain and Scandinavia,
103
grid-related incentives in, 225
implicit auctions in, 37
liberalisation of, 1024
locational marginal pricing in, 35
new renewable energy sources
integrated into, 294-5
power exchange in, 34
RE integration into, 46-7, 291-2,
294-5
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regional cooperation in, 292
regions with no, 37
supply security of, 293
Switzerland demand in, 289, 306-7
transmission capacity allocation
mechanisms in, 36
zonal pricing in, 35-6
electricity trade
African regional, 156-7
African regional challenges in, 163-5,
167
African regional opportunities in,
165-7
of COMELEC, 157-9
countries limiting, 239-40
economic benefits in, 57-8
economic determinants in, 54
economic limits in, 58-9
emergency conditions influencing,
241
energy security through, 176-7
export restrictions of, 239-41
geopolitical benefits in, 59-60
geopolitical limits in, 60-2
GO15 initiative in, 89-90
political differences and, 56-7
wind farm net profits in, 29-30
electricity-generating facilities, 150-1
Eleoterio, B., 10
Eletrobras, 186
ELTAM. See Egypt-Libya-Tunisia-
Algeria-Morocco
EMCC. See European Market Coupling
Company
emergency conditions, 241
Emissions Trading System (ETS),
358-9, 401
e-mobility, 76-8
Energy Charter Treaty (ECT), 9, 74,
431
energy security legalities from, 91-4
fair and equitable treatment (FET)
under, 433-5, 443-4
import and export restrictions and,
236-7, 259-60
trade provisions of, 258
energy consumption, 316
energy demand, 146-7
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energy efficiency, 93, 126
CO, mitigating, 80-1
consumer investment in, 132-3
consumption and, 174
smart grid, 277-8
technology development for, 171-2
Energy Efficiency (EE) Directive, 228-9,
277-8
energy efficiency resource standards
(EERS), 126
energy embargo, 38
energy market
clean, 172-3, 359
competition in, 407-8
cross-subsidisation problem in, 210
European sustainable, 118-19
grid-bound, 196
internal, 9, 288-9
regulatory mechanisms in, 118-19
short-term, 156
smart grid distribution in, 418-19
sustainable, 118-19
telecommunications and, 201-2
zero net energy (ZNE) and, 133, 137
energy security, 91-4, 176-7
energy service companies (ESCOs), 80-1
energy sources, 139-40
energy trade
fixed infrastructure issues with, 194,
218
GATT and, 220
pro-competitive framework for, 203-4
sustainable development integration
and, 171-3
energy transport infrastructure, 196,
200, 216-18
energy-only market, 69-70, 301-2
ENTSO-E. See European Network of
Transmission System Operators
for Electricity
environment
companies influenced by, 403-4
competition policy association with,
390-2
green electricity and, 153
nuclear waste and, 369-70
objections concerning, 61
restrictive practices impacting, 392-3

sustainable development pillar for,
174
technologies friendly to, 403-4
environmental policy, 392-3, 4034
Environmental Protection Agency
(EPA), 123-5
E.ON electricity cases, 410-11
EPA. See Environmental Protection
Agency
EPEX. See European Power Exchange
ERERA. See ECOWAS Regional
Electricity Regulatory Authority
ERGEG. See European Regulators’
Group for Electricity and Gas
Ernst, D., 8
ESCOs. See energy service companies
ESOs. See European standardisation
organisations
Espa, I, 11-12
essential facility doctrine, 206-7
ETS. See Emissions Trading System
‘Etude sur I'Interconnection des Réseaux
Electriques des pays membres de la
Communauté Economique des
Etats de PAfrique Centrale’
(study), 162
EU allowances (EUAs), 104-5, 113-15
EU Directive on restructuring the
Community framework for the
taxation of energy products and
electricity, 361-3
EU Emissions Trading System (EU
ETS), 104-5, 113-14, 401-3
EUAs. See EU allowances
Europe
market coupling in, 53
market flexibility and integration in,
293-9
network codes in, 273
price zones in, 47-8
renewable energy sources (RES) in,
262
scarcity pricing methods in, 296-7
single spot exchange in, 8
smart grid regulatory framework of,
278-9
smart grids in, 267-9
Smart Supergrid in, 264-5
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spot market in, 47
supergrid in, 265-7
supergrid opposition in, 68
sustainable energy markets in, 118-19
US transmission line connection to,
30-1
European Climate Change Programme
(ECCP), 263-4
European Commission, 231-2
on GHG emissions, 264
harmonization in, 234
market access, 232
reform proposal of, 114-15
vertical integration issues and, 233
European Competition Law, 408-9
European Court of Justice (ECJ), 383-4
European Economic Community
Treaty (EEC Treaty), 406-7
European Electricity Grid Initiative
(EEGI), 270
European Energy Charter, 93
European Energy Exchange (EEX),
360-1
European Energy Research Alliance
(EERA), 270-1
European Federation of Energy Traders
(EFET), 246
European Industrial Initiatives (EIIs),
270
European Market Coupling Company
(EMCC), 51
European Network of Transmission
System Operators for Electricity
(ENTSO-E), 89, 103-4, 266
European Power Exchange (EPEX), 31
European Regulators’ Group for
Electricity and Gas (ERGEG),
265-6
European standardisation organisations
(ESOs), 272-3
European Target Model, 288
European Union (EU), 4-5
AD definitive measures of, 344
China cases brought by, 338-9,
343-6
comprehensive market design for,
107-9
CVD definitive measures of, 343

CVD interest rates in, 345
Electricity Directive in, 224-5
electricity liberalisation in, 223
electricity market liberalisation in,
410-11
electricity taxes in, 361-3
energy-only markets in, 69-70
ENTSO-E in, 89
ETS in, 358
international electricity market of, 6-7
inter-transmission system operator
compensation mechanism in,
243-5
Member States of, 412-13
policy concerns of, 101-2, 105-7
primary law of, 247-9
RE consumption target of, 451
RE goals in, 70-1
RE production in, 39
regional energy policy of, 66-7
RES in, 21
RES liberalisation in, 263-5
secondary law of, 249-51
smart grid legislative agenda of, 271
smart grid research of, 269-71
smart grid standards developed in,
272-4
Smart Supergrid in, 262-3
solar dispute of, 342-6
state aid control influence in, 399-401
transmission grid losses in, 277
expected energy not served (EENS),
299-300
explicit auctions, 36
exports
cross-border capacity allocation
restrictions on, 241-3
cross-border electricity trading fees
for, 243-6
cross-border electricity trading
restrictions on, 238-9, 249-51,
259
ECT and restrictions on, 236-7,
259-60
electricity trade restrictions and,
239-41
GATT price measures on, 254-7
GATT restrictions on, 252-4, 259-60

@© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9781107163348
www.cambridge.org

Cambridge University Press
978-1-107-16334-8 — International Trade in Sustainable Electricity

Edited by Thomas Cottier , Ilaria Espa
Index
More Information

466 INDEX

exports (cont.)
global grid restrictions of, 236-7
international restriction rules of,
251-2
WTO and restrictions on, 236-7,
259-60

FACTS. See flexible AC transmission
systems
fair and equitable treatment (FET),
430-2
under ECT, 433-5, 443-4
electricity market applying, 444-5
lessons learned from, 451-3
under NAFTA, 432-3, 446-7
WTO law and, 447-51
FBA. See flow-based allocation
FCA. See Forward Capacity Allocation
Federal Energy Regulatory Commission
(FERC), 24, 124, 272
feed-in tariffs (FITs), 85-6, 134, 227-8,
314, 429-30
FERC. See Federal Energy Regulatory
Commission
FET. See fair and equitable treatment
50.2 Hz problem, 239
financial contributions, 318
financial support, 106, 117-18
financial transmission rights (FIRs), 305
first-come-first-served principle, 304
FITs. See feed-in tariffs
fixed costs, of RE, 62-3
flexible AC transmission systems
(FACTS), 32-3, 267
flexible capacity, 111-12, 118-19
flow-based allocation (FBA), 37, 41
Forward Capacity Allocation (FCA),
107-8
forward price signals, 109
forward transmission rights, 110-11
fossil fuels, 2, 12, 62-3
electric vehicles reducing, 81-2
power plants, 30-1
subsidies allocated to, 13-14
France, 68, 227-8, 282, 288
free trade agreement (FTA), 86
freedom of transit, 212, 215, 219
Friends of the Supergrid, 89

FTA. See free trade agreement

FTRs. See financial transmission rights
Fukushima, 369-70

Fuller, Buckminster, 56-7, 417

The Future We Want, 172-3

Gami Investments v. Mexico, 446
gas-fired power plants, 39
gate closure times, 303-4
GATS. See General Agreement on
Trade in Services
GATT. See General Agreement on
Tariffs and Trade
GCC. See Gulf Cooperation Council
GCEG. See global clean electricity grid
GDP. See gross domestic product
GEL See Global Energy Internet
General Agreement on Tariffs and
Trade (GATT), 10, 86, 152-3, 194
Article I:1, 252-3
Article I:2, 253-4
Article II, 254-5
Article III, 255-6, 348
Article VIII, 256
Article X, 448-9
Article XI, 378-80
Article XX, 257-8, 368-73,
380-1
ASCM compared to, 324-6
benefit meaning and, 376-7
biofuel disputes and, 349-51
China inconsistency claims about,
348-9
cross-border electricity flows and,
213-14
energy trade and, 220
freedom of transit in, 212, 215
import and export price measures in,
254-7
import and export restrictions in,
252-4, 259-60
infrastructure ownership in, 215-16
MEN provision in, 364
non-discrimination principles in,
364-8
pipelines covered in, 214-15
relevant exceptions in, 257-8, 368-73,
380-1

@© in this web service Cambridge University Press

www.cambridge.org


www.cambridge.org/9781107163348
www.cambridge.org

Cambridge University Press
978-1-107-16334-8 — International Trade in Sustainable Electricity

Edited by Thomas Cottier , Ilaria Espa
Index
More Information

INDEX 467

Schedule of Concessions in, 363-4
subsidies in, 322
trade provisions and, 258
transit capacity in, 216-17
WTO and rules of, 252-4
General Agreement on Trade in
Services (GATS), 10, 90-1, 194,
364
EC banana import licensing under,
202
pro-competitive principles in, 199-204
GENIL. See Global Energy Network
Institute
geopolitical benefits, 59-60, 66-7
geopolitical determinants, 54-5
geopolitical limits, 60-2, 67-8
geopolitical trade, 8-9
geothermal technology, 147
German Energy Agency, 21
Germany, 31, 227-8, 238-9, 288
CRM rejected in, 109-10
green electricity in, 238-9
GHG. See greenhouse gas emissions
Glamis Gold v. United States, 440, 445
global clean electricity grid (GCEG),
418-19, 421, 427
global electricity, 1
Global Energy Internet (GEI), 81-2
global energy network, 81-2
Global Energy Network Institute
(GENTI), 56-7
global grid. See also smart grid;
supergrid
drivers for creating, 26-7
electricity interconnections in, 417
electricity market for, 22-3
factors involving, 422-4
GO15 initiative and, 89-90
HVDC lines in, 31-2
import and export restrictions in,
236-7
integration problems of, 61-2
issues facing, 14
legal framework for, 5-6
long-distance interconnections in,
26, 42-3
mutual benefits in, 72
network developments for, 8

open source platforms in, 424
power trends toward, 5-7
RE integration in, 56-7
transmission grid and, 277
global warming, 14
GO15 initiative, 89-90
Gobitec project, 934
government
green electricity promoted by, 358
market failures and, 398-9
RE incentives from, 12
revenue, 374-5
technology ownership and, 425-6
GPP. See green public procurement
Grand Mekong system, 58
Great Britain, 103, 288
Green, R., 392-3
green certificates, 64-5, 70-1, 361
green electricity, 356, 365-6
ASEAN and, 140-4, 153-4
ASEAN states development of, 144-9
biomass-based scheme for, 151
cross-border electricity trading and,
136
environmental issues in, 153
in Germany, 238-9
governments promoting, 358
grey and, 368
labels, 382
in Latin America, 176-7
in North America, 9
project development issues in, 149-51
subsidies for, 315
trade issues of, 151-3
in US, 137
WTO and, 152-3
green energy, 125-6, 314-15, 321, 421-2
green instruments, 395-6
green public procurement (GPP), 403-5
green technology, 138-9, 313-16
greenhouse gas (GHG) emissions, 2, 80
of California, 130-1
of Canada, 120
Clean Air Act and, 124
EPA proposal on, 124-5
EU ETS for reducing, 113
European Commission on, 264
MMTCO2e of, 129-30
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greenhouse gas (GHG) emissions

(cont.)
RE technologies reducing, 169-70
RES and, 428-30
20/20/20 EU package targeting, 278
US initiatives for reducing, 123-5
US reduction of, 120-3

Greenland, 27-30, 42-3

grey electricity, 356, 365-6, 368

grid adaption, 230-1

grid bottleneck, 48-9

grid operators, 282-4

grid parity, 134-5

grid privileges, 115-17

grid reinforcements, 25

grid-bound energy, 196

grid-related incentives, 224
in EE Directive, 228-9
in electricity market, 225
unplanned power flows from,

234-5
gross domestic product (GDP), 113-14,
139-40

guaranteed access, 226-7

Gudas, K., 10-11

Gulf Cooperation Council (GCC), 37

hacking, cross-border, 419-20
Hammock effects, 300
Harmonised Allocation Rules, 108-9
harmonization, 234
Harmonized System, 214
heat pumps, 78
Henckels, C., 445
Henderson, C., 312
hierarchical market model, 41
high-voltage direct current (HVDC)
transmission, 3, 25
global grids connected by, 31-2
in MTI, 41-3
multi-terminal nodes for, 41
in South Africa, 156
Holzer, K., 12
Hongsa district, 145-6
horizontal interregional market, 41
Houmeller, A. P, 8
HVDC. See high-voltage direct current
transmission

hydroelectric power

Itaipu, 184-5

of Lao PDR, 140, 145-6

of Norway, 64

of Quebec, 131

Yacyreta, 185
hydrogen fusion, 422
hydropower pumped storage, 79

TIADB. See Inter-American
Development Bank
TAI See Initiative for ASEAN
Integration Strategic Framework
Iberian Electricity Market (MIBEL),
57-8
Iceland, 71
ICSID. See International Centre for
Settlement of Investment Disputes
ICT. See information and
communication technology
IEC. See International Electrotechnical
Commission
implicit auctions, 37
implicit participation, 301-2
imports, 202
cross-border electricity trading fees
for, 243-6
cross-border electricity trading
restrictions on, 238-9, 249-51,
259
ECT and restrictions on, 236-7,
259-60
GATT price measures on, 254-7
GATT restrictions on, 252-4, 259-60
global grid restrictions of, 236-7
international restriction rules of,
251-2
WTO and restrictions on, 236-7,
259-60
independent market regulation, 211-12
India, 337-9, 346-7
India - Autos, 378-9
Indonesia, 139, 146-7, 351
information
Internet and access to, 419
smart grid infrastructure for, 281-2
transparency and availability of,
208-9
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information and communication
technology (ICT), 262-3
information technology (IT) industries,
78-9
infrastructure
African planning lacking, 164-5
capital-intensive investments in, 5-6
electrical risks of, 84
energy trade and fixed, 194, 218
energy transport, 196, 200, 216-18
grid interconnection, 193-4
investments in electrical, 76
lacking physical, 164
liberalisation of fixed, 197-8
ownership of, 215-16
smart grid information, 281-2
Initiative for ASEAN Integration (IAI)
Strategic Framework, 142
innovation, 394, 426-7
Integrated Power System (IPS), 4-5
integrated real-time markets, 295-6
integrated TSO markets, 295-6
integration initiatives, 177-80
integration problems, 61-2
intellectual property (IP), 418-19, 422-3
Inter-American Development Bank
(IADB), 176-7
interconnector participation, 301-2
interconnectors, 164
competition and pricing of, 208-9
costs of long-distance, 65
in cross-border electricity trading,
240
intercontinental, 28-9, 31-2
risks of, 61, 68
sharing costs of, 68-9
intercontinental interconnections,
28-9, 31-2
Intergovernmental Panel on Climate
Change (IPCC), 80
intermittent power, 63, 65, 101-2, 238-9
internal combustion engines, 76-8
internal energy market, 9, 288-9
International Centre for Settlement of
Investment Disputes (ICSID), 432
international community, 427
International Electrotechnical
Commission (IEC), 90

International Energy Agency, 429
International Renewable Energy
Agency (IRENA), 71-2
international restriction rules, 251-2
international trade, 2, 6-7, 13-14, 91
Internet, 71, 419
interoperability standards, 272
inter-transmission system operator
compensation mechanism, 243-5
intraday auctions, 304, 306
investment tax credits (ITC), 124-5
investments, 32-3
in capacity adequacy, 109-11
capital-intensive infrastructure, 5-6
consumers energy efficiency, 132-3
electrical infrastructure, 76
in energy transport infrastructure,
196
FET and agreements for, 430-2
pipeline, 196
in RE, 13-14, 63
RE and dispute settlements of, 435-9
RE arbitration of, 436-8
regulations encouraging, 199
IP. See intellectual property
IPCC. See Intergovernmental Panel on
Climate Change
IPS. See Integrated Power System
Ireland, 227-8
IRENA. See International Renewable
Energy Agency
IT. See information technology
industries
Itaipu Hydroelectric Power Plant,
184-5
ITC. See investment tax credits

Jacobson, M. Z., 21-2, 27-8
Johannesburg Declaration on

Sustainable Development, 171-2
jurisprudence, in subsidies, 328-31
Jusoh, S., 9-10

Kambanda, C., 9-10
Keane, G., 290-1

Klaeger, R., 431

Kunze, C,, 11

Kyoto Protocol, 104-5, 390
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Lao PDR, 140, 144-6
Latin America, 176-80, 187
Latin American Energy Organization
(OLADE), 178-9
LCR. See local content requirement
Le Page, J., 9
LECs. See levy exemption certificates
LED. See light-emitting diodes
Lembo, C., 10
lesser duty rule, 339
levy exemption certificates (LECs), 363
liberalisation
of electricity market, 102-4, 410-11
EU electricity market, 223, 263-5
fixed infrastructure access and, 197-8
light-emitting diodes (LED), 77-8,
132-3
Lithuania, 362-3
local content requirement (LCR), 325
locational marginal pricing, 35
LOLE. See loss of load expectation
LOLP. See loss of load probability
long-distance interconnections, 26,
42-3, 54-5
long-distance transmission, 3, 42
long-term stability, 83-4
loop flows, 37
loss of load expectation (LOLE), 299-300
loss of load probability (LOLP), 299-300
low-carbon energy technologies, 270

Malaysia, 147-8
Manantali hydropower plant, 161
marginal cost mechanism, 296-7
market access, 232, 409-10
market characteristics, 421-2
market coupling, 48-9
congestion management and, 51
in Europe, 53
price coupling regions (PCRs), 51-2
market design, 107-9
market failures, 398-9
market integration, 293-4
market operations, 40-2
Market Stability Reserve, 114
market-oriented approach, 300
Markets in Financial Instruments
Directive (MiFID), 110-11

Matteotti, S., 12-13
Medgrid, 4, 22
Medicines Patent Pool (MPP), 426-7
Mediterranean Ring (MEDRING),
158-9
Member States, 278-9, 412-13
memorandum of understanding
(MoU), 156
Meng, M., 12
MER. See Regional Electricity Market
merchant transmission investment
(MTI), 32, 41-3
MERCOSUR, 184
Mesa company, 439-41
Mesa Power Group, LLC v. Government
of Canada, 439-41, 446, 450-1
Mesoamerica Energy Integration
Project
MER and, 182
Mexico-Guatemala electric
interconnection and, 182-3
Panama-Colombia electric
interconnection and, 183
SIEPAC and, 181-2
Methanex v. United States, 446-7, 449-
50
Mexico, 182-3
Mexico-Guatemala electric
interconnection, 182-3
MFN. See most-favored nation
MIBEL. See Iberian Electricity Market
microgrids, 39-40
MIiFID. See Markets in Financial
Instruments Directive
Milgrom, P., 402-3
Miller, J., 79
million metric tonnes of carbon dioxide
(MMTCO2e), 129
Mills, A. D., 24
MMTCO2e. See million metric tonnes
of carbon dioxide
Mobil v. Canada, 440-1
monopolies
disciplining, 408-9
essential facility doctrine of, 206-7
natural, 195-6
state-owned, 405-6
moral hazard, 397
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most-favored nation (MFN), 86, 90-1,
199-200, 364

MoU. See memorandum of
understanding

MPP. See Medicines Patent Pool

MTI. See merchant transmission
investment

multi-terminal HVDC node, 41

Musk, Elon, 419

mutual benefits, 72

NAFTA. See North American Free
Trade Agreement

Nam Ngum 2 145-6

Nam Theun 2 145-6

NAPs. See National Action Plans

Nartova, O., 12

National Action Plans (NAPs), 104-5

national adequacy, 299-301

National Bulk Energy Trading
Company, 160-1

National Institute of Standards and
Technology (NIST), 272

National Renewable Energy Policy and
Action Plan, 148

National System Operator (ONS), 170

natural monopolies, 195-6

natural-gas fired power plants, 140

naturemade labels, 382

Nautilus, USS, 75-6

negotiated access, 205

negotiations, of regulations, 332-3

NEM. See net energy metering

NERC. See North American Electric
Reliability Council

net energy metering (NEM), 128, 134

net transfer capacity (NTC), 23-4, 241-3

Netherlands, 230-1

network codes, 272-3, 296

network developments, 8

network termination points, 205-6

networking systems, 422-3

NGOs. See non-governmental
organisations

NIST. See National Institute of
Standards and Technology

NME. See non-market economy

non-discrimination principles, 364-8

non-governmental organisations
(NGOs), 88-9, 177-8
non-market economy (NME), 337-8
North America, 9
North American Electric Reliability
Council (NERC), 40
North American Free Trade Agreement
(NAFTA), 59-60, 182, 431
Article 1105, 432-3, 449-50
FET under, 432-3, 446-7
North Seas Countries Offshore Grid
Initiative (NSCOGI), 63
Norway, 35-6, 64, 200-1
Novatlantis, 80-1
NSCOGI. See North Seas Countries
Offshore Grid Initiative
NTC. See net transfer capacity
nuclear waste, 369-70

OECD. See Organisation for Economic
Co-operation and Development
OffshoreGrid, 4, 22
OLADE. See Latin American Energy
Organization
ONS. See National System Operator
Ontario, 314
Ontario Power Authority, 439-41
OPEC. See Organisation of the
Petroleum Exporting Countries
open source movement, 419-20, 424
optimal power flow, 41
Organisation for Economic Co-
operation and Development
(OECD), 76, 139, 391, 395-6, 419
Organisation of the Petroleum
Exporting Countries (OPEC),
411-12
Outokumpu Oy dispute, 383-4
ownership
governments and technology, 425-6
infrastructure, 215-16
technology control and, 420-1
unbundling, 407-8

palm waste, 150

Panama-Colombia electric
interconnection, 183

Paraguay, 184-5
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Payosova, T., 12-13
PClIs. See projects of common interest
PCRs. See price coupling regions
peak prices, wind farm, 29
peaking gas power plants, 24-5
Pentalateral Energy Forum (PLEF),
299-300
per capita consumption, 132-3
Philippines, 148-9
photovoltaic electricity, 75-6, 428-9,
442-3
pipelines, 147, 196, 214-15
Plama Consortium v. Bulgaria, 434
PLEF. See Pentalateral Energy Forum
point of balance, 11-12, 323-7
Poland, 238-9, 362-3
policy autonomy, 313, 322-8
policy objectives, 59-60
politics, 8, 38-40, 56-7
Pollitt, M. G., 283
polyvalence, of electricity, 75-6
Portugal, 57-8
power exchange, 34
power flows, 234-5
power plants, 161, 184-5
distributed generation, 40, 55
fossil fuels, 30-1
gas-fired, 39, 140
peaking gas, 24-5
power purchase agreements (PPAs),
160-1
power systems, 23, 111, 299-300
power trends, 5-7
power utilities, 165
PPAs. See power purchase agreements
PPMs. See processes and production
methods
PreussenElektra decision, 319
price coupling regions (PCRs), 51-2
prices, 112-13
controls, 421
forward signals on, 109
methods for, 296
scarcity reflecting, 112-13
signals, 293-4, 306-7
spot, 34, 49-51
wind farm peak, 29
zones, 47-8

primary law, 247-9

priority access, 226-7

priority rules, 228-9, 231-2

private companies, 218

processes and production methods
(PPMs), 365

production tax credits (PTC), 124-5

productivity, 395

profits, 29-30

project development, 149-51

projects of common interest (PCls), 267

prosumers, 135-6

ProSun, 345-6

PTC. See production tax credits

public policies, 173-4

Putting auction theory to work
(Milgrom), 402-3

PV Investors v. Spain, 442-3

qualitative restrictions, 381-2
quantitative restrictions, 378-81
Quebec, 131

R&D. See research and development
centers
RE. See renewable energy
RE obligation schemes, 361
RE quota obligations (ROs), 358
reactive power market, 36
RECs. See renewable energy certificates
RED. See Renewable Energy Directive
Reference Paper, 201
telecoms, 205, 210-12, 218-19
US energy, 200-1
regional cooperation, 292, 299-301
regional electricity
African trade challenges in, 163-5,
167
African trade in, 156-7
African trade opportunities in, 165-7
integration of, 180-3
Regional Electricity Market (MER), 182
Regional Electricity Regulatory
Association (RERA), 160
Regional Energy Integration
Commission (CIER), 177-8
regional energy policy, 66-7
regional power pools (RPPs), 156
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regional supergrids, 22
regional trade agreements, 14

remuneration systems, 442
renewable energy (RE), 2, 10-11. See

regulated access, 205
Regulation (EC) 714/2009, 107-8
Regulation on Energy Market
Integrity and Transparency
(REMIT), 110-11
regulations
antitrust, 409-12
grid operators focus of, 282-4
independent market, 211-12
investment encouraged through, 199
of natural monopolies, 195-6
negotiations of, 332-3
RE, 453-4
telecom, 283-4
Third party access (TPA), 207-8
Third party access (TPA) and
independent market, 211-12
transparency of, 211-12
transportation network access rights,
198-9, 204-8
regulatory benchmarks, 326
regulatory challenges, 6, 38-40, 94
regulatory framework, 278-9
regulatory incentives, 274-81
regulatory measures, 319
regulatory mechanisms
for cyber security, 88
in energy markets, 118-19
Friends of the Supergrid and, 89
GO15 initiative, 89-90
long-term stability through, 83-4
spot exchange and, 53
synchronous operation challenge of,
86-7
in transmission investment models,
32-3
WTO as, 90-1
regulatory systems, 197, 283
REIPPPP. See Renewable Energy
Independent Power Producer
Procurement Program
reliability options, 305
REMIT. See Regulation on Energy
Market Integrity and
Transparency
remote locations, RE and, 31-2

also solar energy; wind energy

Africa’s potential for, 166-7

climatic conditions influencing, 3

command and control mechanisms
of, 175

data centres near, 71

differences of, 62-3

discrimination of installations
generating, 232-4

economic benefits of, 63-5

economic limits in, 65-6

electricity integration expanding,
169-71

electricity market integration of,
46-7, 291-2, 294-5

electricity network for, 22

electricity taxation promoting, 357-60

EU consumption target for, 451

EU goals in, 70-1

EU production of, 39

fixed costs of, 62-3

geopolitical benefits of, 66-7

geopolitical limits in, 67-8

GHG emissions reduced by, 169-70

global grid integration of, 56-7

government incentives for, 12

green certificates in, 64-5

Greenland potential for, 27-8

grid access arrangements for, 193-4

grid adaption of, 230-1

interconnection and trade in, 54-5

intermittent, 101-2

international trade in, 13-14

investment arbitration over, 436-8

investment dispute settlement and,
435-9

Lao PDR projects in, 144-5

Malaysian projects in, 147-8

Mexico access to, 182-3

peaking gas power plants balancing,
24-5

Philippine projects in, 148-9

price signals for, 2934

priority rules and, 231-2

public policies for, 173-4

regulations on, 453-4
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renewable energy (RE) (cont.)
in remote locations, 31-2
remuneration systems for, 442
siting issues for, 62
storage and transmission of, 42
subsidies for, 62
supply security in, 65-6
Thailand and Vietnam projects in,
148-9
trade and investment in, 13-14, 63
trade integration and, 9
WTO disputes over, 348-9
Renewable Energy Act 2011, 148
renewable energy certificates (RECs),
358, 361, 378, 380-1
admissibility of, 381-2
carbon footprint and, 383-4, 386
Renewable Energy Directive (RED),
105, 225-8, 274-6, 451-2, 454
Renewable Energy Independent Power
Producer Procurement Program
(REIPPPP), 160
renewable energy sources (RES), 21
climate change and, 356-7
Directive 2001/77/EC and, 225
electricity from, 230
EU liberalisation and, 263-5
in Europe, 262
GHG emissions and, 428-30
smart grid connection to, 274-6
smart grid technologies for, 268-9
Switzerland challenges in, 290-1
Renewable Obligation Certificates
(ROCs), 70-1
renewable technologies, 71-2
renminbi (RMB), 343-4
RERA. See Regional Electricity
Regulatory Association
RES-E. See electricity from renewable
energy sources
research and development (R&D)
centers, 419
restrictive practices, 392-3
revenue, government, 374-5
risks
of electricity infrastructure, 84
of interconnectors, 61, 68
power system, 299-300

RMB. See renminbi

Robinson, D., 8

ROC:s. See Renewable Obligation
Certificates

ROs. See RE quota obligations

RPPs. See regional power pools

Rubinj, L., 11-12

Russia, 39, 86-7

SADC. See Southern African
Development Community
Sahara region, 38
Salto Grande dam, 185
SAPP. See Southern African Power
Pool
scale economies, 58
Scandinavia, 103
scarcity
models, 302-3
prices reflected by, 112-13
pricing methods, 296-7
Scarpetta, S., 393-5
Schedule of Concessions, 363-4
Schroder, S., 392
SDGs. See Sustainable Development
Goals
security, 303
self-reliance, 61
self-sufficiency, 134-5
Selivanova, Y., 10
service markets, 36
SET-Plan, 270-1
SG-CG. See Smart Grid Coordination
Group
SGIP. See Smart Grid Interoperability
Panel
SGTF. See Smart Grid Task Force
shared costs, 68-9
short-term energy market (STEM), 156
SIEPAC. See Central American
Electrical Interconnection System;
Central American Power System
SINEA. See Andean Electrical
Interconnection System
single spot exchange, 8
Sinohydro, 144-5
Sioshansi, F., 9
siting issues, 62
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smart grid, 11, 267-9, 279
communications with, 268
electricity transmission and, 84-5
energy distribution of, 418-19
energy efficiency from, 277-8
EU legislative agenda on, 271
EU research on, 269-71
EU standards developed for,

272-4
European regulatory framework for,
278-9
information infrastructure for,
281-2
IT industries using, 78-9
regulatory incentives for, 274-81
regulatory system reassessment for,
283
for RES, 268-9
RES Directive and, 274-6
smart meters in, 276-7
technological transformation for,
417-18
technologies, 268-9
Smart Grid Coordination Group (SG-
CQG), 273
Smart Grid Interoperability Panel
(SGIP), 272

Smart Grid Task Force (SGTF), 271

smart meters, 276-7

Smart Supergrid, 262-5

social pillar, 174-6

social welfare, 57-8, 392-3

software, 422-4

solar cases, 339-41, 443-4

solar cells, 341

solar dispute, 342-6

solar energy, 24, 40. See also

photovoltaic electricity
intermittent power from, 63, 238-9
in Sahara region, 38
solar panels, 67
solar photovoltaic (PV) systems,
134-6

SolarWorld America, 341-2, 345-6

Solsonica, 342

South Africa, 156

South American Energy Council,

179-80

Southern African Development
Community (SADC), 156
Southern African Power Pool (SAPP),
4-5, 156, 159-60
Spain, 57-8, 68, 227-8
remuneration system in, 442
wind power capacity of, 64
spare capacities, pipelines, 196
specificity test, 319-20
spot exchange, 47, 53
spot market, 47
spot price
Australia trading of, 34
in Baltic-Nordic area, 51
calculating, 49-51
SPS. See Agreement on Sanitary and
Phytosanitary Measures
state aid controls, 396-401
State Energy Efficiency Scorecard, 126
state-level initiatives, 125-8
state-owned monopolies, 405-6
STEM. See short-term energy market
storage, 39, 42, 79
subsidies
ASCM requirements for, 317-18,
373-4
for clean energy, 359
competition distorted by, 396-7
differentiated taxation and, 373-8
electricity permits and, 82-3
for energy consumption, 316
financial contributions and, 318
fossil fuel, 13-14
in GATT, 322
for green electricity, 315, 317-22
for green energy, 314-15
green technology and, 313-16
innovation through, 426-7
jurisprudence role for, 328-31
law reform of, 331-3
law uncertainty of, 318-21
moral hazard danger from, 397
point of balance and, 323-7
policy autonomy concerning, 322-8
for RE, 62
regulatory benchmarks of, 326
specificity of, 317-18
state aid controls of, 396-9
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subsidies (cont.)
tax revenue recycling and, 384-5
WTO rules on, 315-16, 321-2
supergrid, 265-7
cross-border electricity transmission
and, 5-6
European opposition to, 68
project, 93-4
regional, 22
supply and demand
flexible capacity influenced by,
111-12
national security in, 303
TSOs balancing, 241
supply security, 58-9, 65-6, 293
sustainable development
in AEC Blueprint, 142
economic pillar of, 173-4
energy trade and integration, 171-3
environmental pillar of, 174
in Latin America, 187
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