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socio-technical transitions and, 406
Sustainable Energy Forum, 387
Third Package, 84–86, 385–386, 437

Single European Act, 378
stranded fossil fuel assets, geopolitics

of, 401–402
transit of energy resources and,

100–101
Treaty of Lisbon, 379, 385
Treaty on the Functioning of the

European Union (TFEU),
55–56, 378–380, 385

Exception clauses
energy security, 123–124
export measures, 118–119
GATT Article XX, 117–118
overview, 116–117
processes and production methods,

122–123
renewable energy support schemes,

119–121
technical barriers to trade, 121

Exclusive economic zones (EEZs)
Antarctic Treaty and, 168–169
disused oil installations, pollution

from, 156–158
hydrocarbons, joint development of,

201, 233
joint development agreements

(JDAs) and, 208, 223, 225
offshore wind power and, 264,

267–268
oil and gas pipelines and, 277–278
sovereignty versus sovereign rights,

46–48
Export measures, 78–80, 118–119
Externalities

defined, 29–30
international energy transactions

and, 29

negative externalities (See Negative
externalities)

rules governing international energy
transactions and, 32–34

third parties and, 30–31
transactions versus, 30
transit of energy resources and, 33

Exxon Valdez oil spill (1990), 182

Fiji, climate change law in, 166
Finland

critical raw materials, geopolitics of,
403

electricity transmission lines and,
283, 288

Espoo Convention and, 144
hydroelectric projects in

international watercourses and,
249

Nordic Saami Convention and, 52–53
oil and gas pipelines and, 66

“First in, last out; last in, first out,” 5,
397–398

Fishing rights, 152–153
Flows, 15–16
Fossil fuels

consumption of, 396–398
hydrocarbons, joint development of

(See Hydrocarbons, joint
development of)

move away from (See Energy
transformation)

statistics on consumption of, 396–398
stranded fossil fuel assets, geopolitics

of, 400–402
subsidies, 407–409

Foundational approach to international
law of energy

entitlements over energy resources,
rules regarding, 36–37, 42 (See
also Entitlements over energy
resources)

geographical mismatch of production
and consumption and, 42

international energy transactions,
rules regarding, 36–37, 42 (See
also International energy
transactions)
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lack of specificity of rules, 36
negative externalities, rules

regarding, 36–37, 104–105 (See
also Negative externalities)

overview, 9, 36–37, 435–436
relevant versus irrelevant rules,

36–37
transit of energy resources, rules

regarding, 42 (See also Transit
of energy resources)

Fourth Geneva Convention, 65
Framework Convention on Climate

Change (UNFCCC) (1992),
120, 164, 374, 415, 433

France
critical raw materials, geopolitics of,

403
electricity transmission lines and,

283
Espoo Convention and, 144
gilets jaunes (yellow vests), 7, 433
human rights law in, 177–178
International Energy Forum (IEF)

and, 362–363
International Renewable Energy

Agency (IRENA) and, 372–373
North Seas Energy Cooperation

Initiative and, 263
nuclear cooperation agreements

(NCAs) and, 314
nuclear energy and, 302, 310–311
Suez crisis and, 349–350

Free trade agreements (FTAs)
CIS Free Trade Agreement,

100–101
international energy transactions

and, 68
investment law and, 89–91
North American Free Trade

Agreement (NAFTA), 53–54,
92–93, 116, 124, 419

Oman–US FTA, 113–114
rules governing, 74

Friendly Relations Declaration (1970),
48

Frigg Field, 219, 222
FTAs. See Free trade agreements

(FTAs)

Fukushima disaster (2011), 304, 325–326,
333–334, 337, 339, 411

Gas Exporter Countries Forum
(GECF), 364–367, 436

GATS. See General Agreement on
Trade in Services (GATS)

GATT. See General Agreement on
Tariffs and Trade (GATT)

Gazprom, 79, 84–85, 123
General Agreement on Tariffs and

Trade (GATT)
derogation, 109–110
differentiation, 86–87
ECT and, 70, 200–212
electricity transmission lines and,

286, 289
energy security and, 123–124
energy services, 80–81
energy trade generally, 74–75, 78
exception clauses, 117–118
export measures and, 78–80, 118–119
“like products” under, 86, 114–115
misalignment between trade and

investment law and, 92–93
national security carve-out, 110–111
network-bound transit, 81
OPEC and, 357
processes and production methods

and, 122–123
public procurement carve-out,

109–110
quantitative restrictions prohibited,

85–86
renewable energy support schemes

and, 119
Revised Government Procurement

Agreement and, 112–113
state trading enterprises (STEs) and,

84
technical barriers to trade and, 121
transit of energy resources and,

95–97, 102, 278
TRIMS Agreement and, 88

General Agreement on Trade in
Services (GATS)

electricity transmission lines and,
289
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General Agreement on Trade in
Services (GATS) (cont.)

energy security and, 123–124
energy services, 80–82
energy trade generally, 78
investment law and, 89

Geneva Convention on the Continental
Shelf (1958), 201

Geographical mismatch of production
and consumption

foundational approach and, 42
internationalisation of energy

markets and, 93–94
overview, 435
during post-war reconstruction, 13
rules governing, 32–33

Georgia
BTC Pipeline and, 198–199
oil and gas pipelines and, 272,

274–276
in WTO, 82

Germany
critical raw materials, geopolitics of,

403
electricity transmission lines and,

283, 288
energy transition in, 5
Industrial Revolution in, 398
International Renewable Energy

Agency (IRENA) and, 372, 375
investment claims in renewable

energy sector, 422
North Seas Energy Cooperation

Initiative and, 263
offshore wind power in, 261
oil and gas pipelines and, 47, 66, 272,

275
renewable energy and, 371–372

Global Bioenergy Partnership (GBEP),
370

Global Commission on the Geopolitics
of the Energy Transformation,
3, 16, 399

Global Energy Efficiency Accelerator
Platform, 369

Gore, Al, 401
Grand Ethiopian Renaissance Dam,

63–64

Greater Sunrise Field, 216–217
Greece

electricity transmission lines and, 282
oil and gas pipelines and, 272

Green Climate Fund (GCF), 432
“Green industrial policies,” 408,

414–419, 438
Greenpeace, 158
Grímsson, Ólafur Ragnar, 399
Guinea–Bissau

joint development agreements
(JDAs) and, 210–211, 216,
219–220, 222

Management and Co-operation
Agreement between the
Government of the Republic of
Senegal and the Government of
the Republic of Guinea-Bissau,
44

Gulf War (1990-1991), 64, 185–186,
354–355, 359, 362–363

Guyana, joint development agreements
(JDAs) and, 219–220

Hague Regulations (1907), 65
Happold, M., 248
Harmonised System, 19, 70, 77
Heavy Rare Earth Elements (HREEs),

403
Helsinki Convention on the Protection

and Use of Transboundary
Watercourses and International
Lakes (1992), 159, 246, 259

Hemispheric Energy Initiative, 390
Hiroshima bombing (1945), 299–300,

304
Human rights. See also specific

Convention or tribunal
corporate policies and, 179
domestic laws and, 174–175
energy as, 54–55
environmental protection and, 104,

147–149, 171–172
guidelines and standards and,

175–177, 179–180
of indigenous and tribal peoples,

150–151
oil and gas pipelines and, 279–281
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parent–subsidiary relationship, duty
of care in, 177–179

private operators, duties of, 174–180
procedural dimension of, 147,

149–150
procedural environmental human

rights, 147–149
states, duties of, 172–174
substantive requirements generally,

171–172
Human Rights Committee, 173–174
Hungary

Gazprom and, 84
hydroelectric projects in

international watercourses and,
253

Nabucco Pipeline Project and, 198
Hunt Oil, 180
Hurricane Katrina (2005), 359
Hurricane Rita (2005), 359
Hybrid Projects Study, 265
Hydrocarbons, joint development of

ad hoc governance, 194–195, 436,
438

“artificial gap,” 194
boundary and delimitation

agreements, 207
continental shelf and, 201, 233
entitlements over energy resources,

effect of, 200–201
exclusive economic zones (EEZs)

and, 201, 233
hydroelectric projects in

international watercourses
compared, 246–247

ICJ and, 259
mutual restraint, 229–230
no-harm principle, 240–241
notification, consultation, and

information exchange,
238–239

ILC and, 194–195, 204–207
ITLOS and

mutual restraint, 230–231
prevention of harm, 242

joint development agreements
(JDAs) (See Joint development
agreements (JDAs))

literature on, 202–204
location of resources, effect of, 201
maritime delimitation and, 202–203
multiple drilling, negative effect on

resource recovery, 201–202
OPEC and, 200–201
overview, 200–204
straddling/disputed deposits

consultation, 227, 236–239
cooperation in good faith, 227,

232–236
information exchange, 227,

236–239
mutual restraint, 227–232
no-harm principle, 227, 239–242
notification, 227, 236–239
overview, 227–228
pooling and, 228
prevention of harm, 227, 239–240,

242
rule of capture and, 228
unitisation and, 228

UNCLOS and
cooperation in good faith,

232–236
mutual restraint, 228–232
notification, consultation, and

information exchange,
237–238

prevention of harm, 242
unitisation agreements, 208

Hydroelectric projects in international
watercourses

ad hoc governance, 243–247, 436
agreements

dispute settlement, 256
modalities of cooperation,

249–251
overview, 247–248
sharing formulae, 251–252
territorial implications, 252–254

boundary delimitation and, 245
dams, 244
hydrocarbons, joint development of

compared, 246–247
hydrocarbons compared, 246–247
ICJ and, 253, 256–257, 259
ILC and, 245–246, 253
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Hydroelectric projects in international
watercourses (cont.)

indigenous and tribal peoples and,
255

negative externalities and, 254–256
New York Convention (See New

York Convention on the Non-
Navigational Uses of
International Watercourses
(1997))

principles
cooperation in good faith,

258–259
equitable and reasonable

utilisation, 257–258
no-harm principle, 258
overview, 256–257
prevention of harm, 260

pump storage hydropower (PSH), 244
UNCLOS and, 260

IAEA. See International Atomic Energy
Agency (IAEA)

Iceland
EU Emissions Trading Directive and,

410
joint development agreements

(JDAs) and, 222
ICJ. See International Court of Justice

(ICJ)
IEA. See International Energy Agency

(IEA)
IEF. See International Energy Forum

(IEF)
ILC. See International Law

Commission (ILC)
ILO. See International Labour

Organization (ILO)
Inclusiveness, 7
India

climate change law in, 166
electricity transmission lines and,

285–286
energy production versus

consumption in, 67
greenhouse gases in, 4
“green industrial policies” and,

406–420

hydroelectric projects in
international watercourses and,
249

IndusWater Treaty and, 139–140, 258
International Energy Agency (IEA)

and, 361–362
International Energy Forum (IEF)

and, 364
Jawaharlal Nehru National Solar

Mission (NSM), 119
Kishenganga Hydro-Electric Project

(KHEP), 139–140
local content requirements (LCRs)

in, 4
nuclear cooperation agreements

(NCAs) and, 313
nuclear energy and, 303
nuclear tests by, 308
oil and gas pipelines and, 272–274
renewable energy in, 398
renewable energy support schemes

in, 119
Indigenous and tribal peoples

Declaration on the Rights of
Indigenous Peoples, 50–64, 151

environmental protection and,
150–151

human rights of, 150–151
hydroelectric projects in international

watercourses and, 255
participatory requirements, 431–432
rules conferring entitlements, 50–53

Individuals, rules conferring
entitlements, 53–55

Indonesia
GATT and, 75
“green industrial policies” and, 418
International Energy Agency (IEA)

and, 362
OPEC and, 352–353
Timor Gap Treaty and, 4–5, 44, 188,

225–227
Industrial Revolution

in Germany, 398
as inflexion point, 10–12
slavery and, 11–12
as socio-technical transition,

397–398
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in United Kingdom, 10–12, 398
Indus Water Treaty (1960), 139–140,

255–256, 258
Inflexion points

energy transformation as, 13–14, 395
Industrial Revolution as, 10–12
overview, 10
post-war reconstruction as, 12–13

Installations, 46–47
Institut de Droit International (IDI),

245–246
Insurance

nuclear energy, reparations, financial
guarantee, 339–340

oil spills, civil liability for, 192
Intellectual property rights (IPRs), 15,

17–18
Inter-American Court of Human Rights

(ICtHR), 52, 151, 172–173
Intercontinental Exchange (ICE),

346
Intergovernmental Panel for Climate

Change (IPCC), 401
International Atomic Energy Agency

(IAEA)
Action Plan on Nuclear Safety,

325–326, 334
centralised approach and, 39–40,

291, 294–295, 298–299
Code of Practice on the

Transboundary Movement of
Radioactive Waste, 330–332

Commission on Safety Standards
(CSS), 325

Department of Technical
Cooperation, 316

dual-use and, 299–303
dumping and, 155–156
Guidelines for Mutual Emergency

Assistance Arrangements in
Connection with a Nuclear
Accident or Radiological
Emergency, 333

Guidelines on Reportable Events,
Integrated Planning and
Information Exchange in a
Transboundary Release of
Radioactive Materials, 333

International Energy Agency (IEA)
compared, 362

nuclear cooperation agreements
(NDAs) and

as broker, 309–310
regional agreements, 316

physical protection of materials and
facilities and, 322

promotional role of, 368
purposes of energy governance and,

437
reparation of harm and, 334–337
Response and Assistance Network

(RANET), 334
response to harmful events and,

333–334
safeguard agreements and

contents of, 318–320
inspection, 320–321
overview, 304–305, 308–309,

316–317
structure of, 318–320
undertaking to enter into, 317–318
verification, 320–321

safety and
installations and materials,

328–329
overview, 304–305
radioactive waste management,

331–332
radiological protection, 326–327
spent fuel management, 331–332
standards, 324–326
Transport Regulations, 330–331

Safety Fundamentals, 332
socio-technical transitions and, 406
Standing Committee on Civil

Liability for Nuclear Damage,
337

Statute, 303, 309–310, 320–321,
324–326

Transport Regulations, 330–331
International Centre for Settlement of

Investment Disputes (ICSID)
Convention, 109

International Civil Aviation
Organization (ICAO), 130–131,
410
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International Commission on Large
Dams (ICOLD), 244, 370

International Commission on
Radiological Protection (ICRP),
326–327

International Convention for the
Prevention of Pollution from
Ships (MARPOL) (1973)

air pollution and, 161–162
area-based management techniques

Antarctic environment, 168–169
overview, 168
World Heritage Convention,

169–171
joint development agreements

(JDAs) and, 220
marine environment and, 153–157
response to harmful events and, 181

International Convention for the
Suppression of Acts of
Nuclear Terrorism (2005), 305,
323–324

International Convention on Civil
Liability for Bunker Oil
Pollution Damage (2001),
189–190, 193

International Convention on Civil
Liability for Oil Pollution
Damage (1969), 189, 191–193

International Convention on the
Establishment of an
International Fund for
Compensation for Oil Pollution
Damage (1971), 189, 192

International Convention on the
Harmonized Commodity
Description and Coding System
(HS Convention) (1983), 19

International Court of Justice (ICJ)
Anglo–Iranian Oil Company

(AOIC) and, 351
on asymmetric conditions, 65
on competing uses of energy, 60–61
environmental protection and,

132–133, 135–136
hydrocarbons, joint development of

mutual restraint, 229–230
no-harm principle, 240–241

notification, consultation, and
information exchange, 238–239

hydroelectric projects in
international watercourses and,
253, 256–257, 259

on international organisations, 251
on international watercourses, 62–63
joint development agreements

(JDAs) and, 222–223
lex specialis and, 198
on maritime delimitation, 58–59
on rights of peoples, 48–50
on state responsibility, 185–188
on title versus effectivités, 57
on treaty law, 223

International Covenant on Civil and
Political Rights (1966), 48, 172

International Covenant on Economic,
Social and Cultural Rights
(1966), 48, 172

International Energy Agency (IEA)
Association of Southeast AsianNations

(ASEAN) Energy Cooperation
Framework and, 393

Committee on Energy Research and
Technology (CERT), 360

coordinated emergency response
measures (CERM), 359

Energy Technology Perspectives, 360
evolving practice, 361–362
Gulf War and, 362–363
IAEA compared, 362
International Energy Forum (IEF)

and, 363–365
International Renewable Energy

Agency (IRENA) and, 361, 375
limited powers of, 294
normative powers of, 359–360
OECD and, 358
oil shortage management measures,

359
origins of, 357–359
overview, 9
as producer/consumer organisation,

348
Programme of Long-Term Co-

operation (LTCP), 360
promotional role of, 368
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proto-centralisation in, 40, 346,
358–359, 436

purposes of energy governance and,
437

Sharing System, 24–25
socio-technical transitions and, 406
Technology Collaboration

Programme (TCP), 360
World Energy Outlook (WEO), 360,

398–399
International Energy Charter (2015), 73
International Energy Forum (IEF)

Charter, 363–364
evolving practice, 364–365
Gas Exporter Countries Forum

(GECF) and, 364
International Energy Agency (IEA)

and, 363–365
Joint Organisations Data Initiative

(JODI), 364–365
Latin American Energy Organization

(OLADE) and, 364
membership, 364
OPEC and, 363–365
origins of, 362–363
powers, 363–364
as producer/consumer organisation,

348
proto-centralisation in, 40, 346
structure of, 364
Symposium on Energy Outlooks,

365
International energy transactions

bilateral investment treaties (BITs)
and, 72

entitlements distinguished, 66–68
foundational approach, rules in

generally, 36–37, 42
free trade agreements (FTAs) and, 68
negative externalities and, 42–43
overview, 435
during post-war reconstruction, 13
rules enabling transactions, 66–68
rules governing generally, 32,

436–437
rules protecting transactions, 66–68
sovereignty and, 94
transversality of rules, 68

International Finance Corporation
(IFC), 145–146, 171–172, 197

International Hydropower Association
(IHA), 370

International Labour Organization (ILO)
Convention 169 on the Rights of

Indigenous and Tribal Peoples,
50–64, 151, 255

Tripartite Declaration of Principles
concerning Multinational
Enterprises and Social Policy,
171–172

International law
branch-based conception of (See

Branch-based conception of
international law)

energy transformation and
as “battlefront,” 405–406, 433,

437, 439
competition within renewable

energy sector, 414–420
critical raw materials, disputes

regarding, 414, 429–431
Emissions Trading Directive,

406–407, 409–410
harnessing existing rules to

support transformation,
414–431

as hindering transformation,
406–414

investment claims in renewable
energy sector, 414, 420–429

limiting adverse effects of
transformation, 431–433

negative externalities, limiting,
431–433

overview, 395
participatory requirements,

431–432
recoupment of lost value,

406–407, 411–414
“stability” struggle, 420–429
subsidies, 406–409, 433

overview, 9
socio-technical transitions and,

405–406, 438–439
International Law Association (ILA),

245–246
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International Law Commission (ILC)
Articles on State Responsibility, 185,

188, 240
Draft Articles on Prevention,

134–135, 137, 184–185, 238
Draft Articles on Transboundary

Aquifers, 204–205
hydrocarbons, joint development of,

194–195, 204–207
hydroelectric projects in

international watercourses and,
245–246, 253

oil and gas resources and, 56
Working Group on Shared Natural

Resources, 205–207
International Maritime Organization

(IMO), 155, 157–158, 180–181
International oil companies (IOCs),

200–201
International organisations, rules

conferring entitlements, 55–56
International Partnership for Energy

Efficiency Cooperation
(IPEEC), 370

International Partnership for the
Hydrogen Economy (IPHE),
370–371

International Renewable Energy
Agency (IRENA)

Africa Clean Energy Corridor
(ACEC), 374

Association of Southeast AsianNations
(ASEAN) Energy Cooperation
Framework and, 393

Clean Energy Corridor of Central
America (CECCA), 374

Clean Energy Corridors, 374
energy, focus on, 294
evolving practice, 374–375
formation of, 27
Global Geothermal Alliance (GCA),

374
International Energy Agency (IEA)

and, 361, 375
IRENA Coalition for Action, 374
limited powers of, 294
membership, 373
origins of, 371–372

overview, 9
powers, 372–373
as promotion organisation, 371
proto-centralisation in, 40, 346–347,

436
purposes of energy governance and,

437
Small Island Development States

(SIDS) Lighthouses Initiative
(LHI), 374

socio-technical transitions and, 406
structure of, 373
on subsidies, 407
West Africa Clean Energy Corridor

(WACEC), 374
International Seabed Authority (ISA),

43–44, 56, 140–142
International Tribunal for the Law of

the Sea (ITLOS)
environmental impact assessments

(EIAs) and, 145
hydrocarbons, joint development of

mutual restraint, 230–231
prevention of harm, 242

maritime delimitation and, 59
prevention of harm and, 137–138,

140–142
provisional measures, 61

International watercourses
hydroelectric projects in (See

Hydroelectric projects in
international watercourses)

ICJ on, 62–63
New York Convention (See New

York Convention on the Non-
Navigational Uses of
International Watercourses
(1997))

rules allocating entitlements
compared, 62–64

International Year of Sustainable
Energy for All (2012), 27

Interpretive annexes, 113–114
Intervention Convention (1969), 181
Investment law

basic trade disciplines and, 88
bilateral investment treaties (BITs)

and, 89–91
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disconnected nature of rules, 74
ECT and, 70–72, 411
free trade agreements (FTAs) and,

89–91
GATS and, 89
internationalised system of

investment protection, 90
misalignments in, 91
most favoured nation (MFN)

treatment and, 90–91
national treatment and, 90
negative externalities and, 104
recoupment of lost value and,

411–414
renewable energy sector, investment

claims in, 414, 420–429, 438
TRIMS Agreement and, 88

Iran
GATT and, 74
OPEC and, 350, 352–353
Revolution, 354
service contracts in, 213
Shah, deposing of, 354
UK- and US-supported coup in,

351
US and Iranian oil platforms, 36
WTO and, 82

Iraq
GATT and, 74
Kuwait, invasion of, 64
nuclear energy and, 309, 320
oil and gas pipelines and, 271,

274–276
OPEC and, 352–353
service contracts in, 213
US invasion of, 354–355
WTO and, 82

Ireland
North Seas Energy Cooperation

Initiative and, 263
oil and gas pipelines and, 274

IRENA. See International Renewable
Energy Agency (IRENA)

Israel
Six-Day War and, 353
Suez crisis and, 349–350
Yom Kippur War and, 24, 357

Itaipu Dam, 63–64

Italy
electricity transmission lines and,

282
Espoo Convention and, 144
investment claims against, 5–7
investment claims in renewable

energy sector, 422
oil and gas pipelines and, 272

Jamaica, joint development agreements
(JDAs) and, 219–220

Japan
critical raw materials, geopolitics of,

402
Fukushima disaster (2011), 304,

325–326, 333–334, 337, 339,
411

“green industrial policies” and,
418

Hiroshima bombing (1945),
299–300, 304

joint development agreements
(JDAs) and, 210, 214–215, 219,
222

Nagasaki bombing (1945), 299–300,
304

nuclear cooperation agreements
(NCAs) and, 314

nuclear energy and, 307, 310–311,
339

offshore wind power in, 261
“Principled Consensus,” 214–215
stranded fossil fuel assets, geopolitics

of, 400
JDAs. See Joint development

agreements (JDAs)
Johannesburg Plan of Implementation

(2002), 368–369, 372
Johannesburg Summit on Sustainable

Development (2002), 27, 372
Joint Convention on the Safety of Spent

Fuel Management and on the
Safety of Radioactive Waste
(1997), 330–332, 342–343

Joint development agreements (JDAs)
applicable law, 220–222
architecture for development,

208–209
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