
ANNEXES

T
a
b
l
e

o
f

C
o
n
T
e
n
T
s

PART C
ACHIEVING 
THE 450 SCENARIO 
AFTER COPENHAGEN

PART E
FOCUS ON 
ENERGY SUBSIDIES

PART A
GLOBAL 
ENERGY TRENDS

PART D
OUTLOOK FOR 
CASPIAN ENERGY

PART B
OUTLOOK 
FOR RENEWABLE 
ENERGY

2010

World
Energy

Outlook

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


ANNEXES

IMPLICATIONS FOR OIL MARKETS 15

THE ENERGY TRANSFORMATION BY SECTOR 14

ENERGY AND THE ULTIMATE CLIMATE CHANGE TARGET 13

RENEWABLES FOR HEAT 11

RENEWABLES FOR TRANSPORT 12

RENEWABLES FOR ELECTRICITY 10

HOW RENEWABLE ENERGY MARKETS ARE EVOLVING 9

POWER SECTOR OUTLOOK 7

CONTEXT AND ANALYTICAL FRAMEWORK 1

ENERGY PROJECTIONS TO 2035 2

OIL MARKET OUTLOOK 3

NATURAL GAS MARKET OUTLOOK 5

THE OUTLOOK FOR UNCONVENTIONAL OIL 4

COAL MARKET OUTLOOK 6

ENERGY IMPLICATIONS OF THE 450 SCENARIO 5ENERGY POVERTY 8

CASPIAN DOMESTIC ENERGY PROSPECTS 16

HYDROCARBON RESOURCES AND SUPPLY POTENTIAL 17

REGIONAL AND GLOBAL IMPLICATIONS 18

COUNTRY SUBSIDY PROFILES 20

ANALYSING FOSSIL-FUEL SUBSIDIES 19

 ©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


18 World Energy Outlook 2010

3

Foreword 3
Acknowledgements 5
List of figures  26
List of tables  35
List of boxes 40
List of spotlights 42
Executive summary 45

Part A: GLOBAL ENERGY TRENDS 57
  

Context and analytical framework 59
Highlights 59
Scope and methodology 60
Main non-policy assumptions 64

Population 64
Economic growth 66
Energy prices 69
CO2 prices 73
Technology 74

Energy projections to 2035 77
Highlights 77
Overview of energy trends by scenario 78
Energy trends in the New Policies Scenario 81

Primary energy demand 81
Regional trends 84
Sectoral trends 88
Per-capita energy consumption and energy intensity 89
Energy production and trade 91
Investment in energy-supply infrastructure 93
Energy-related CO2 emissions in the New Policies Scenario 95

The crucial role of China in global energy markets 97

Oil market outlook 101
Highlights 101
Demand 102

Primary oil demand trends 102
Regional trends 104
Sectoral trends 106

Production 113
Resources and reserves 113
Oil production prospects 118

1

2

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 19

Inter-regional trade and supply security 134
Oil investment 135

Current trends 135
Investment needs to 2035 139

The outlook for unconventional oil 143
Highlights 143
Introduction 144
What is unconventional oil? 145
Canadian oil sands 147

Resources and production technology 148
Upgrading 151
Availability of capital and labour 155
CO2 emissions 156
Water usage 159
Land usage 160

Venezuelan Orinoco Belt 161
Other extra-heavy oil provinces 164
Oil shales 165

Production methods 167
Environment 167
Costs and production prospects 168

Coal-to-liquids 170
CTL technology 171
Projects and economics 172
Environment 173

Gas-to-liquids 174
Additives 176

Natural gas market outlook 179
Highlights 179
Demand 180

Primary gas demand trends 180
Regional trends 181
Sectoral trends 183

Production 186
Resources and reserves 186
Gas production prospects 188

Inter-regional trade 192
Investment 196

Coal market outlook  199
Highlights 199
Demand 200

Primary coal demand trends 200
Regional trends 201

4

5

6

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


20 World Energy Outlook 2010

8

9

Sectoral trends 204
Production 206

Resources and reserves 206
Coal production prospects 207

Inter-regional trade 210
Investment 213

Current trends 213
Investment needs to 2035 215

Power sector outlook 217
Highlights 217
Electricity demand 218
Electricity supply 219
New capacity additions, retirements and investment 225
Regional trends 229

United States 229
European Union 230
Japan 232
China 232
India 233
Russia 236
Middle East 236

Energy poverty 237
Highlights 237
Introduction 238
Energy and development 241

Energy and the Millennium Development Goals 245
The Universal Modern Energy Access Case 246

Access to electricity 248
Access to clean cooking facilities 251
Investment needs in the Universal Modern Energy Access Case 254
Financing for universal modern energy access 258

Monitoring progress and the Energy Development Index 261
Other potential indicators 266

Policy implications 269

Part B: OUTLOOK FOR RENEWABLE ENERGY 273

How renewable energy markets are evolving 275
Highlights 275
Recent trends 276
Outlook for renewable energy 277

Key parameters affecting the outlook 277

7

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 21

Projections by scenario 278
Investment and finance 283

Recent trends in investment 283
Who invests: the structure of the renewables industry 289
Outlook for investment 292

Costs of renewables 295
The cost of government support mechanisms 295
Research and development 296
Integration costs of variable renewables 297

Benefits of renewables 297
Characteristics of renewable energy 299

Hydropower 299
Biomass 299
Solar 299
Wind power 300
Geothermal energy 300
Marine power 301

Renewables for electricity 303
Highlights 303
Outlook for renewables-based electricity generation 304

Recent trends and prospects to 2035 304
Renewables-based electricity generating costs 309
Investment needs 310

Government support for renewables 312
Recent policy developments 313
Quantifying government support for renewables 316
Impact of government support on electricity prices 320

Network integration of variable renewables 321
Overview 321
Integration costs 322
Dealing with the variability of renewables 327

Special focus: Offshore wind power 328
Investment 329
Technology 330

Special focus: Renewables in the Middle East and North Africa 331
Domestic policies and initiatives 331
Outlook 333
Large-scale development of renewables in MENA 334
The economics of concentrating solar power 335

Renewables for heat 339
Highlights 339
Recent trends 340
Outlook for renewables for heat production 343

Traditional biomass 343

10

11

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


22 World Energy Outlook 2010

Modern renewables 344
Renewable energy technologies for heat 350

Biomass 350
Solar 350
Geothermal 351

Policies to support renewables for heat 352
Renewable energy for cooling 354

Renewables for transport 355
Highlights 355
Overview 356
Biofuels consumption trends 358
Government policies to support biofuels 364

United States 365
European Union 365
Brazil 366
Quantifying the value of government support to biofuels 366

Biofuels technologies 370
Conventional biofuels 370
Advanced biofuels 370

Biofuels emissions 372
Biofuels costs 374

Part C: ACHIEVING THE 450 SCENARIO AFTER COPENHAGEN 377

Energy and the ultimate climate change target 379
Highlights 379
Introduction 380
The 450 trajectory in the new global context 381
Assumptions and methodology 385
Total greenhouse-gas emissions and their energy-related component 388

All gases 388
Energy-related CO2 emissions 389

Where and how are the savings to be made? 391
Abatement by region 391
Selecting the measures 393

Implications for energy demand 397
The cost of achieving the 450 Scenario 400
The cost of Copenhagen 403

Macroeconomic costs 403
Implications for spending on low-carbon energy technologies 404

Benefits 405
Reduced local pollution 406
Avoided mitigation and adaptation costs 408

12

13

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 23

Moving from the New Policies Scenario to the 450 Scenario 408
Investment to go beyond the New Policies Scenario 410
Where is the abatement taking place? 410

The energy transformation by sector 417
Highlights 417
Overview 418
Power generation 420

Fuel mix and generating technologies 420
CO2 emissions 424
Investment in generating capacity 425
Government support for renewables 426

Transport 429
Transport fuel demand 429
CO2 emissions 432
Investment in transport 434

Industry 435
Industrial energy demand 435
CO2 emissions 437
Investment in more energy-efficient industrial equipment 438

Buildings 439
Energy use in buildings 439
CO2 emissions 440
Investment in energy-related equipment in buildings 441

Implications for oil markets 443
Highlights 443
Introduction 444
Demand 444

Primary oil demand trends 444
Regional trends 446
Sectoral trends 446
Impact of lower oil demand on oil prices 447
Oil-related CO2 emissions 448

Production 449
Investment 452
Implications for oil-importing countries 454

Oil trade 454
Oil-import bills and intensity 455

Implications for oil-producing countries 457
Domestic energy use and related emissions 457
Oil exports and revenues 458

14

15

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


24 World Energy Outlook 2010

Part D: OUTLOOK FOR CASPIAN ENERGY 459

Caspian domestic energy prospects 461
Highlights 461
Overview of Caspian energy 463

Trends in energy production and investment 465
Trends in politics and governance 466

Key assumptions 467
GDP and population 467
Energy and climate policies 468

Regional demand outlook 469
Overview 469
Primary energy demand and fuel mix 470
Electricity generation and other sectoral trends 476

Analysis by country 480
Azerbaijan 482
Kazakhstan 484
Turkmenistan 487
Uzbekistan 489
Other countries 492

Hydrocarbon resources and supply potential 495
Highlights 495
Overview 496
Oil 499

Overview and market context 499
Azerbaijan 502
Kazakhstan 506
Other Caspian oil producers 518
The prospects for Caspian oil export flows 521

Natural gas 524
Overview and market context 524
Azerbaijan 526
Kazakhstan 531
Turkmenistan 534
Uzbekistan 543
Russia 546
Prospects for natural gas export flows 546

Regional and global implications 549
Highlights 549
Energy in national and regional economic development 550

Regional energy co-operation 551
Electricity trade and the electricity-water nexus 553
Oil and gas transit 555

16

17

18

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


25Table of contents

Implications of Caspian resource development for global energy security 557
Oil security 557
Gas security 561

Implications for climate change 563

Part E: FOCUS ON ENERGY SUBSIDIES 567

Analysing fossil-fuel subsidies 569
Highlights 569
Defining energy subsidies 570
Rationale for energy subsidies and the need for reform 570
Measuring fossil-fuel consumption subsidies 574

The price-gap approach 575
Reference prices 576
Subsidy estimates 578

Implications of phasing out fossil-fuel consumption subsidies 582
Method and assumptions 582
Energy demand 583
CO2 emissions 585

Subsidies and energy poverty 587
Announced plans to phase out subsidies 588

Country subsidy profiles 593
Highlights 593
Iran 594

Energy sector overview 594
Energy pricing and subsidy policy 595
Subsidy estimates 597

Russia 598
Energy sector overview 598
Energy pricing and subsidy policy 599
Subsidy estimates 601

China 602
Energy sector overview 602
Energy pricing and subsidy policy 603
Subsidy estimates 605

India 605
Energy sector overview 605
Energy pricing and subsidy policy 606
Subsidy estimates 610

Indonesia 611
Energy sector overview 611
Energy pricing and subsidy policy 612
Subsidy estimates 614

19

20

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


26 World Energy Outlook 2010

ANNEXES  

Annex A. Tables for scenario projections  617
Annex B. Policies and measures in the New Policies and 450 Scenarios 695
Annex C. Abbreviations, acronyms, definitions and conversion factors 701
Annex D. References  715

List of fi gures

Part A: GLOBAL ENERGY TRENDS

Chapter 1. Context and analytical framework
1.1 Population by major region 66
1.2 Average IEA crude oil import price by scenario 72
1.3 Ratio of average natural gas and coal import prices to crude oil in the
 New Policies Scenario 73

Chapter 2. Energy projections to 2035
2.1 World primary energy demand by scenario 78
2.2 Shares of energy sources in world primary demand by scenario 80
2.3 Change in global primary energy intensity by scenario 81
2.4 World primary energy demand by fuel in the New Policies Scenario 84
2.5 World primary energy demand by region in the New Policies Scenario 85
2.6 Incremental primary energy demand by fuel and region in the New
 Policies Scenario, 2008-2035 86
2.7 Incremental energy demand by sector and region in the New Policies
 Scenario, 2008-2035 89
2.8 Per-capita primary energy demand by region as a percentage of 2008
 world average in the New Policies Scenario 90
2.9 Energy intensity in selected countries and regions in the New Policies
 Scenario 90
2.10 World incremental fossil-fuel production in the New Policies Scenario,
 2008-2035 92
2.11 Expenditure on net imports of oil and gas as a share of real GDP in the
 New Policies Scenario 93
2.12 Cumulative investment in energy-supply infrastructure by region and fuel
 in the New Policies Scenario, 2010-2035 95
2.13 World energy-related CO2 emissions by fuel in the New Policies Scenario 96
2.14  Per-capita energy-related CO2 emissions by region as a percentage of 2008
 world average in the New Policies Scenario 97
2.15 Total primary and per-capita energy demand in China and the OECD in the
 New Policies Scenario 99
2.16 China’s share of the projected net global increase for selected indicators 99

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 27

Chapter 3: Oil market outlook
3.1  World primary oil demand by scenario 102
3.2 Annual change in global real GDP and primary oil demand in the New
 Policies Scenario 104
3.3 Change in primary oil demand by sector and region in the New Policies
 Scenario, 2009-2035 106
3.4 Transport oil consumption by type in the New Policies Scenario 107
3.5 Passenger light-duty vehicle fl eet and ownership rates by region in the
 New Policies Scenario 107
3.6 Passenger light-duty vehicle sales by type in the New Policies Scenario 108
3.7 Average fuel economy of new passenger light-duty vehicle sales by region
 in the New Policies Scenario 109
3.8 Road transportation per-capita oil consumption by region in the New
 Policies Scenario 110
3.9 Comparative running cost of conventional and hybrid light-duty vehicles
 in the United States 110
3.10 Payback period for hybrid light-duty vehicles in selected countries at
 current costs 111
3.11 Oil savings from use of natural gas in road transport by region in the
 New Policies Scenario 112
3.12 Aviation oil consumption by region in the New Policies Scenario 113
3.13 Proven oil reserves in the top 15 countries, end-2009 114
3.14 Conventional oil discoveries and production worldwide 117
3.15 Proven reserves, recoverable resources and production of conventional
 oil by region in the New Policies Scenario 118
3.16 World crude oil production by scenario 120
3.17 Change in world oil and biofuels production by scenario, 2009-2035 120
3.18 World oil production by source in the New Policies Scenario 121
3.19 World oil production by type in the New Policies Scenario 122
3.20 Sensitivity of non-OPEC crude oil production to ultimately recoverable
 resources 123
3.21 World crude oil production by physiographical location in the New Policies
 Scenario 124
3.22 Drivers of natural gas liquids production 124
3.23 World oil production by quality in the New Policies Scenario 126
3.24 World oil production by type of company in the New Policies Scenario 127
3.25 Worldwide upstream oil and gas capital spending by type of company 137
3.26 IEA Upstream Investment Cost Index and annual infl ation rate 138
3.27 Worldwide upstream oil and gas capital spending 138
3.28 Upstream oil and gas investment and operating costs by region 139
3.29 How government policy action affects the oil investment cycle 141

Chapter 4: The outlook for unconventional oil
4.1 Canadian oil-sands production by type in the New Policies Scenario 148
4.2 Main Canadian oil-sands districts 149
4.3 Well-to-wheels greenhouse-gas emissions of various oils 157

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


28 World Energy Outlook 2010

4.4 Venezuelan oil production by type in the New Policies Scenario 162
4.5 Continuum from conventional to unconventional oil resources 165
4.6 Shale-oil production by country in the New Policies Scenario 169
4.7 Coal-to-liquids production by country in the New Policies Scenario 171
4.8 Gas-to-liquids production by source in the New Policies Scenario 175

Chapter 5: Natural gas market outlook
5.1 World primary natural gas demand by scenario 180
5.2 World primary natural gas demand by sector in the New Policies Scenario 184
5.3 Proven reserves, recoverable resources and production of conventional
 natural gas by region in the New Policies Scenario 188
5.4 World natural gas production by type in the New Policies Scenario 189
5.5 Change in natural gas production by region in the New Policies Scenario 192
5.6 Inter-regional natural gas net trade fl ows between major regions in the
 New Policies Scenario 194
5.7 World inter-regional natural gas trade by type in the New Policies Scenario 195
5.8 Natural gas transportation capacity between major regions in the New
 Policies Scenario 196

Chapter 6: Coal market outlook 
6.1 World primary coal demand by scenario 200
6.2 Share of key regions in global primary coal demand in the New Policies
 Scenario 202
6.3 Change in primary coal demand by sector and region in the New Policies
 Scenario, 2008-2035 205
6.4 Power generation costs by fuel and distances in China, 2009 211
6.5 Coal supply cash-cost curve for internationally traded steam coal for 2009
 and average FOB prices for 2009 and fi rst-half 2010 213

Chapter 7: Power sector outlook
7.1 World electricity generation by type in the New Policies Scenario 219
7.2 Coal-fi red electricity generation by region in the New Policies Scenario 220
7.3 Coal-fi red electricity generation by technology and region in the
 New Policies Scenario 221
7.4 Share of nuclear and renewable energy in total electricity generation
 by region in the New Policies Scenario 222
7.5 Nuclear capacity under construction and additions by region in the
 New Policies Scenario 223
7.6 CO2 intensity of power generation by region in the New Policies Scenario 224
7.7 CO2 emissions from the power sector by region in the New Policies Scenario 224
7.8 World power-generation capacity additions and investment by type in the
 New Policies Scenario 226
7.9 Age profi le of installed thermal and nuclear capacity by region, 2008 227
7.10 World installed power-generation capacity by type in the New Policies
 Scenario 229
7.11 Power-generation capacity by type in the United States in the New Policies
 Scenario 229

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 29

7.12 Electricity generation by fuel and region in the New Policies Scenario 231
7.13 Cumulative capacity additions in China in the New Policies Scenario from
 2009 compared with the 2008 installed capacity of selected countries 233
7.14 Change in electricity generation relative to 2008 by type for selected
 countries in the New Policies Scenario 234

Chapter 8: Energy poverty
8.1 Number of people without access to electricity in rural and urban areas in
 the New Policies Scenario 240
8.2 Residential electricity consumption in New York and sub-Saharan Africa 241
8.3 Household income and electricity access in developing countries 242
8.4  Household income and access to modern fuels in developing countries 242
8.5 Premature annual deaths from household air pollution and other diseases 243
8.6 Access to modern energy services in the New Policies Scenario and
 Universal Modern Energy Access Case 248
8.7 Implication of eradicating extreme poverty on number of people without
 access to electricity by 2015 249
8.8 Global implications for electricity generation and CO2 emissions in the
 Universal Modern Energy Access Case, 2030 251
8.9 Number and share of population relying on the traditional use of biomass
 as their primary cooking fuel by region, 2009 252
8.10 Implication of reducing poverty for number of people relying on the
 traditional use of biomass for cooking by 2015 252
8.11 Global implications for oil demand in the Universal Modern Energy Access
 Case 254
8.12 Number of people gaining access to electricity and additional cumulative
 investment needs in the Universal Modern Energy Access Case 256
8.13 Incremental electricity generation and investment in the Universal Modern
 Energy Access Case, 2010-2030 257
8.14 Number of people gaining clean cooking facilities and additional cumulative
 investment needs in the Universal Modern Energy Access Case 257
8.15 Annual average additional investment needs in the Universal Modern
 Energy Access Case compared with fossil-fuel subsidies in developing
 countries in 2009 261
8.16 2010 Energy Development Index 264
8.17  Comparison of the Human Development Index to the Energy 

Development Index 265
8.18 Evolution of household access to modern energy in selected developing
 countries 266
8.19 The relationship between per-capita fi nal energy consumption and income
 in developing countries 266
8.20 The quality of energy services and household income 267

Part B: OUTLOOK FOR RENEWABLE ENERGY

Chapter 9: How renewable energy markets are evolving
9.1 World primary renewable energy supply by scenario 279

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


30 World Energy Outlook 2010

9.2 Increase in global modern renewables by type and scenario, 2008-2035 280
9.3 Modern renewables primary energy demand by region in the New Policies
 Scenario 280
9.4 World modern biomass primary demand by sector in the New Policies
 Scenario 283
9.5 Quarterly global investment in renewable energy assets 285
9.6 Annual investment in renewable energy assets by region 286
9.7 Finance of renewables by region and type 288
9.8 Cumulative investment in renewables by type and selected country/region
 in the New Policies Scenario, 2010-2035 293
9.9 Annual global support for renewables in the New Policies Scenario 296
9.10  Global spending on research and development in renewable energy by

technology, 2009 297
9.11 Contribution of renewables to the global emission and oil-import bill
 savings in 2035 in the New Policies Scenario vis-à-vis the Current Policies
 Scenario 298

Chapter 10: Renewables for electricity
10.1 World incremental electricity generation by fuel, 2000-2008 304
10.2 Electricity generation from renewables by scenario 305
10.3 Incremental renewables-based electricity generation by region in the
 New Policies Scenario, 2008-2035 306
10.4  Share of renewables in total electricity generation by type and region 

in the New Policies Scenario 308
10.5 Electricity generating costs of renewable energy technologies for large-
 scale electricity generation in the New Policies Scenario 310
10.6 Investment in renewables-based electricity generation by region in the
 New Policies Scenario, 2010-2035 311
10.7 Global cumulative capacity additions and investment in renewables-
 based electricity generation by technology in the New Policies Scenario,
 2010-2035 312
10.8 Global government support for renewables-based electricity generation
 by technology 317
10.9  Global government support for and generation from solar PV and onshore 

wind in the New Policies Scenario 318
10.10 Global government support for renewables-based electricity generation
 by region in the New Policies Scenario 320
10.11 Average wholesale electricity prices and impact of renewable support
 in selected OECD regions in the New Policies Scenario, 2010-2035 321
10.12  Shares of variable renewables in total electricity generation by region

in the New Policies Scenario 322
10.13 Power generation system fl exibility by region in the New Policies Scenario,
 2035 324
10.14 Offshore wind power generation capacity by region and scenario 329
10.15 CSP electricity generating costs in MENA in the New Policies Scenario,
 2035 336

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 31

10.16 CSP generating costs in North Africa and European wholesale electricity
 price in the New Policies Scenario 337

Chapter 11: Renewables for heat
11.1 Final energy consumption by energy service, 2008 341
11.2 Share of heat in total fi nal energy consumption in selected countries, 2008 341
11.3 Share of renewables in total heat demand by type in selected OECD
 countries, 2008 342
11.4 Traditional biomass demand by region in the New Policies Scenario 344
11.5 Modern renewables for heat in the industry and buildings sectors in the
 New Policies Scenario 345
11.6 Global modern biomass for heat in selected industries in the New Policies
 Scenario 347
11.7 Solar heat consumption in the buildings sector by region in the New Policies
 Scenario 347
11.8 Total solar heat capacity by region, 2008 351

Chapter 12: Renewables for transport
12.1 Biofuels production in key regions 357
12.2 Biofuels consumption by region in the New Policies Scenario 360
12.3 Share of biofuels in total road-fuel consumption in selected regions by type
 in the New Policies Scenario 361
12.4 Cumulative investment in biofuel production facilities in the New Policies
 Scenario by technology, 2010-2035 363
12.5 Value of annual global government support to biofuels by type 367
12.6 Global average annual government support to biofuels in the New Policies
 Scenario 369
12.7 Ranges of well-to-wheels emission savings relative to gasoline and diesel 373
12.8 Indicative cost ranges of selected biofuels versus gasoline and diesel prices 375

Part C: ACHIEVING THE 450 SCENARIO AFTER COPENHAGEN

Chapter 13: Energy and the ultimate climate change target
13.1 Energy-related CO2 emissions in Annex I and non-Annex I countries under
 the Copenhagen Accord in 2020 383
13.2 World energy-related CO2 emissions by scenario 384
13.3 Greenhouse-gas concentration trajectories by scenario 384
13.4 World anthropogenic greenhouse-gas emissions by type in the
 450 Scenario 388
13.5 Energy-related CO2 emissions by region in the 450 Scenario 390
13.6 Energy-related CO2 emissions per capita by region in the 450 Scenario 390
13.7 Average annual change in CO2 intensity by scenario 391
13.8 World energy-related CO2 emission savings by region in the 450 Scenario 393
13.9 World energy-related CO2 emission savings by policy measure in the
 450 Scenario 394
13.10 World primary energy demand by fuel in the 450 Scenario 397

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


32 World Energy Outlook 2010

13.11 Primary energy demand by fuel and region in the 450 Scenario 398
13.12 Modern renewables primary energy demand by selected country/region in
 the 450 Scenario 399
13.13 World electricity demand by sector in the 450 Scenario compared with
 the Current Policies Scenario 400
13.14  Cumulative additional spending on low-carbon energy technologies in

the 450 Scenario relative to the Current Policies Scenario 401
13.15  Annual additional spending on low-carbon energy technologies in the

450 Scenario relative to the Current Policies Scenario 401
13.16 Estimates of the percentage change in world GDP implied by the
 450 Scenario in WEO-2009 and WEO-2010 404
13.17 Change in additional cumulative investment in WEO-2010 450 Scenario
 relative to WEO-2009 450 Scenario, 2010-2030 405
13.18 World energy-related CO2 emission savings by policy measure in the
 450 Scenario compared with the New Policies Scenario 409
13.19 Additional annual investment and abatement by scenario 410
13.20 World energy-related CO2 emissions savings by region/country in the
 450 Scenario compared with the New Policies Scenario 411
13.21 Abatement by major region in the 450 Scenario compared with the
 New Policies Scenario 415

Chapter 14: The energy transformation by sector
14.1 Share of total energy-related CO2 emissions by sector and scenario 418
14.2 Energy-related CO2 emissions abatement by sector in the 450 Scenario
 compared with the Current Policies Scenario 419
14.3 World installed coal-fi red generation capacity in the 450 Scenario relative
 to the Current Policies Scenario 421
14.4 Incremental world electricity generation by fuel and scenario, 2008-2035 422
14.5 World electricity generation by type and scenario 422
14.6 Change in world CO2 emissions from power generation in the 450 Scenario
 compared with the Current Policies Scenario 424
14.7  Change in world CO2 emissions from power generation in the 450 Scenario
 compared with 2008 424
14.8 Share of average annual global investment by technology type in the
 450 Scenario 425
14.9  Additional price impact of the cost increase to the electricity producer

in selected OECD+ countries resulting from the CO2 price in the 
450 Scenario 426

14.10 Average annual global support for renewable electricity by scenario 428
14.11  Average wholesale electricity prices and renewable support costs 

by scenario and major region, 2010-2035 428
14.12 World fuel consumption in the transport sector in the 450 Scenario 429
14.13 Vehicle sales by type and scenario, 2035 431
14.14 World transport-related CO2 emission abatement in the 450 Scenario 432
14.15 Sales of electric and plug-in hybrid vehicles in the 450 Scenario and CO2
 intensity in the power sector by scenario 433

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 33

14.16 Cumulative incremental investment in transport by mode in the
 450 Scenario relative to the Current Policies Scenario 434
14.17 Industrial energy demand by scenario 436
14.18 Change in industrial energy-related CO2 emissions by scenario and region,
 2008-2035 437
14.19 Share in additional investment, CO2 reduction and energy savings in
 industry by region in the 450 Scenario 438
14.20 Change in energy-related CO2 emissions in the buildings sector by scenario
 and region, 2008-2035 440
14.21 Investment by region and fuel in the buildings sector 441

Chapter 15: Implications for oil markets
15.1 Change in oil demand by region in the 450 Scenario compared with 2008 446
15.2  Annual average change in world oil demand by sector in the 450 Scenario 447
15.3  Average IEA crude oil import price by scenario 448
15.4  Share of world energy-related CO2 emissions by fuel and scenario 448
15.5  World oil production by source in the 450 Scenario 449
15.6  Change in oil production by source and scenario, 2009-2035 451
15.7  World oil production by type in the 450 Scenario 451
15.8  Cumulative oil sector investment by region and activity in the 450 Scenario,
 2010-2035 452
15.9  Oil-import bills in selected countries by scenario 455
15.10 Oil-import bills as a share of GDP at market exchange rates in selected
 countries by scenario 456
15.11  Energy intensity and per-capita consumption in the Middle East by scenario 457
15.12  Cumulative OPEC oil-export revenues by scenario 458

Part D: OUTLOOK FOR CASPIAN ENERGY

Chapter 16: Caspian domestic energy prospects 
16.1 Key energy features of Caspian countries 462
16.2 Total primary energy demand in the Caspian by country 464
16.3 Total energy production in the Caspian by country 466
16.4 Energy subsidies in selected Caspian countries, 2009 470
16.5 Primary energy demand in the Caspian by fuel in the New Policies Scenario 471
16.6 Energy savings potential in the main Caspian countries, 2008 473
16.7 Primary energy intensity in the Caspian and Russia in the New Policies
 Scenario 475
16.8  Comparison of per-capita primary energy demand to GDP per capita in the 

New Policies Scenario (1990, 2000, 2008, 2020, 2035) 475
16.9 Incremental energy demand in the Caspian by sector and fuel in the
 New Policies Scenario, 2008-2035 476
16.10 Road oil consumption and passenger light-duty vehicle ownership in the
 Caspian in the New Policies Scenario 477
16.11 Electricity generation in the Caspian by country and fuel, 2008 478
16.12 Electricity generation in the Caspian by fuel in the New Policies Scenario 479

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


34 World Energy Outlook 2010

16.13 Age profi le of installed thermal and nuclear capacity in the Caspian, 2008 479
16.14 Cumulative power sector investment in the Caspian by country and type in
 the New Policies Scenario, 2010-2035 480
16.15 Incremental energy demand in Azerbaijan by sector and fuel in the
 New Policies Scenario, 2008-2035 483
16.16 Electricity generation in Azerbaijan by fuel in the New Policies Scenario 484
16.17 Incremental energy demand in Kazakhstan by sector and fuel in the
 New Policies Scenario, 2008-2035 485
16.18 Electricity generation in Kazakhstan by fuel in the New Policies Scenario 486
16.19 Incremental energy demand in Turkmenistan by sector and fuel in the
 New Policies Scenario, 2008-2035 488
16.20 Primary natural gas demand in Uzbekistan by sector in the New Policies
 Scenario 490
16.21 Electricity generation in Uzbekistan by fuel in the New Policies Scenario 491
16.22 Incremental energy demand in Armenia, Georgia, Kyrgyz Republic and
 Tajikistan by sector and fuel in the New Policies Scenario, 2008-2035 494

Chapter 17: Hydrocarbon resources and supply potential
17.1 Caspian oil balance in the New Policies Scenario 496
17.2 Caspian gas balance in the New Policies Scenario 497
17.3 Estimated Caspian oil and gas production by type of company, 2009 499
17.4 Oil production in the Caspian by major fi eld in the New Policies Scenario 501
17.5 Azerbaijan’s oil balance in the New Policies Scenario 504
17.6 Main oil deposits and export routes in the South Caucasus 505
17.7 Azerbaijan’s oil net exports and transit capacity by source in the South
 Caucasus in the New Policies Scenario 507
17.8 Kazakhstan’s oil balance in the New Policies Scenario 507
17.9 Oil fi elds and infrastructure in the North Caspian 510
17.10 Main oil deposits and export routes in Central Asia 512
17.11 Kazakhstan’s oil net exports and transit capacity in the New Policies
 Scenario 513
17.12 Caspian oil export fl ows, 2009 521
17.13 Estimated Caspian oil export netbacks 522
17.14 Natural gas production in the Caspian by major fi eld in the New Policies
 Scenario 526
17.15 Azerbaijan’s natural gas balance in the New Policies Scenario 527
17.16 Natural gas export routes in the South Caucasus 529
17.17 Kazakhstan’s natural gas balance in the New Policies Scenario 532
17.18 Turkmenistan’s gas balance in the New Policies Scenario 535
17.19 Main natural gas deposits and pipeline routes in Central Asia 537
17.20 Uzbekistan’s gas balance in the New Policies Scenario 544

Chapter 18: Regional and global implications 
18.1 Oil and gas export revenues in selected Caspian countries in the
 New Policies Scenario 551
18.2 Water releases from the Toktogul reservoir by season in the Kyrgyz
 Republic 554

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 35

18.3 Oil and gas transit in selected Caspian countries in the New Policies
 Scenario 555
18.4 Share of the Caspian in world oil supply by scenario 558
18.5 Oil production in the Caspian by country in the New Policies Scenario 558
18.6 Incremental oil production by selected country in the New Policies Scenario,
 2009-2035 559
18.7 Share of the Caspian in world natural gas supply by scenario 561
18.8 Natural gas production and net exports in selected Caspian countries in
 the New Policies Scenario 562
18.9 Caspian share of markets and imports in OECD Europe and China in the
 New Policies Scenario 563
18.10 Carbon intensity in Caspian countries and selected other countries in the
 New Policies Scenario 564
18.11 Energy-related CO2 emissions abatement in the Caspian by source in the
 450 Scenario compared with the New Policies Scenario 565

Part E: FOCUS ON ENERGY SUBSIDIES

Chapter 19: Analysing fossil-fuel subsidies
19.1 Potential unintended effects of fossil-fuel consumption subsidies 573
19.2 Economic value of fossil-fuel consumption subsidies by type 579
19.3 Economic value of fossil-fuel consumption subsidies by country and type,
 2009 579
19.4 Fossil-fuel consumption subsidy rates as a proportion of the full cost of
 supply, 2009 581
19.5 Impact of fossil-fuel consumption subsidy phase-out on global primary
 energy demand 584
19.6 Oil savings resulting from consumption subsidy phase-out, 2020 584
19.7 Impact of fossil-fuel consumption subsidy phase-out on global energy-
 related CO2 emissions 585
19.8 Impact of fossil-fuel consumption subsidy phase-out on global energy-
 related CO2 emissions compared with the Current Policies and 450 Scenarios 585

Chapter 20: Country subsidy profi les
20.1 Estimated gasoline and diesel import bill of Iran 597
20.2 Natural gas prices for industry in Russia compared with average European
 netbacks 600
20.3 Petroleum product prices in China compared to Singapore spot prices 604
20.4 Average refi ned product prices and taxes in India, 2009 608
20.5 Electricity prices in India compared with selected countries, 2009 610

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


36 World Energy Outlook 2010

List of tables

Part A: GLOBAL ENERGY TRENDS

Chapter 1. Context and analytical framework
1.1 Principal policy assumptions by scenario and major region, 2020 64
1.2 Population growth by region 65
1.3 Real GDP growth by region 68
1.4 Fossil-fuel import price assumptions by scenario 71
1.5 CO2 prices by main region and scenario 74

Chapter 2. Energy projections to 2035
2.1 World primary energy demand by fuel and scenario 80
2.2 World primary energy demand by fuel in the New Policies Scenario 82
2.3 Primary energy demand by region in the New Policies Scenario 85
2.4 Cumulative investment in energy-supply infrastructure in the New Policies
 Scenario, 2010-2035 94

Chapter 3: Oil market outlook
3.1 Primary oil demand by scenario 103
3.2 Primary oil demand by region in the New Policies Scenario 105
3.3 Oil production and supply by source and scenario 119
3.4 Natural gas liquids production by region in the New Policies Scenario 124
3.5 Non-OPEC oil production in the New Policies Scenario 128
3.6 Oil production technical services contracts issued in Iraq in 2010 133
3.7 OPEC oil production in the New Policies Scenario 133
3.8 Inter-regional oil net trade in the New Policies Scenario 135
3.9 Oil and gas industry investment 136
3.10  Cumulative investment in oil-supply infrastructure by region and activity

in the New Policies Scenario, 2010-2035 140

Chapter 4: The outlook for unconventional oil
4.1 World unconventional oil supply by type and scenario 144
4.2 Natural bitumen and extra-heavy oil resources by country 146
4.3 Typical costs of new Canadian oil sands projects 150
4.4 Current and planned Canadian oil sands projects 152
4.5 Venezuelan Orinoco Belt extra-heavy oil projects 163
4.6 Oil shale resources by country 166
4.7 Proposed pilot shale-oil projects in the Green River area in the United States 167

Chapter 5: Natural gas market outlook
5.1 Primary natural gas demand by region and scenario 181
5.2 Primary natural gas demand by region in the New Policies Scenario 182
5.3 Natural gas production by region and scenario 189
5.4 Natural gas production by region in the New Policies Scenario 191
5.5 Inter-regional natural gas net trade in the New Policies Scenario 193
5.6  Cumulative investment in gas-supply infrastructure by region and activity

in the New Policies Scenario, 2010-2035 197

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 37

Chapter 6: Coal market outlook 
6.1 World primary coal demand by region and scenario 201
6.2 Primary coal demand by region in the New Policies Scenario 203
6.3 Coal production by region in the New Policies Scenario 209
6.4 Inter-regional hard coal net trade by region in the New Policies Scenario 212
6.5 Production, exports and investment of 25 leading coal companies 214

Chapter 7: Power sector outlook
7.1 Final electricity consumption by region and scenario 218
7.2  Capacity and investment needs in power infrastructure by region in the

New Policies Scenario 228

Chapter 8: Energy poverty
8.1  Number of people without access to electricity and relying on the

traditional use of biomass, 2009 239
8.2 Targets in the Universal Modern Energy Access Case 247
8.3  Number of people without access to electricity and electrifi cation rates

by region in the New Policies Scenario 250
8.4 Generation requirements for universal electricity access, 2030 250
8.5  Number of people relying on the traditional use of biomass and share

by region in the New Policies Scenario 253
8.6  Investment requirements for electricity in the Universal Modern Energy

Access Case 256
8.7  Investment requirements for clean cooking facilities in the Universal

Modern Energy Access Case 258
8.8  The minimum and maximum values used in the calculation of the 2010

Energy Development Index 262
8.9 Indicators of the reliability of infrastructure services 268
8.10 Number of developing countries with energy access targets 270

Part B: OUTLOOK FOR RENEWABLE ENERGY

Chapter 9: How renewable energy markets are evolving
9.1 Global modern renewable energy supply and shares in total by scenario 279
9.2  Shares of renewable energy by sector and region in the New Policies Scenario 281
9.3 Credit projections for the United States and Euro area 289
9.4 The world’s ten largest owners of renewables-based electricity and biofuel
 producing facilities, as of June 2010 290
9.5 Global market shares of top-ten wind turbine manufacturers 291
9.6 Global market shares of top-ten solar cell manufacturers 292
9.7 Mergers and acquisitions in renewable energy 292

Chapter 10: Renewables for electricity
10.1  Generating costs of renewables-based electricity generation by technology

and learning rates in the New Policies Scenario 310
10.2 Investment in renewables-based electricity generation by technology in
 the New Policies Scenario 311
10.3 Classifi cation of support mechanisms for renewables-based electricity 313

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


38 World Energy Outlook 2010

10.4 Government support schemes for renewables-based electricity generation
 and quantifi cation method 316
10.5 Integration costs of variable renewables in the European Union and the
 United States in the New Policies Scenario, 2035 326
10.6 Installed offshore wind power capacity by country 328
10.7  Technical solar potential at different levels of insolation and total

electricity generation in selected MENA countries, 2008 331
10.8 Renewable energy policies and targets in selected MENA countries 332
10.9  Renewables-based electricity generation in MENA by scenario 334

Chapter 11: Renewables for heat
11.1 Share of modern renewables for heat in total heat demand by region in
 the New Policies Scenario 345
11.2 Cost comparison of water heaters in China 349
11.3 Examples of policies for renewable heat in OECD countries 352

Chapter 12: Renewables for transport
12.1 World biofuels production, 2009 356
12.2 World biofuels consumption by scenario 358
12.3 Current government support measures for biofuels in selected countries 364
12.4 Value of government support to biofuels in selected countries 368

Part C: ACHIEVING THE 450 SCENARIO AFTER COPENHAGEN

Chapter 13: Energy and the ultimate climate change target
13.1  Principal policy assumptions in the 450 Scenario by region 387
13.2 Key abatement by policy area 395
13.3 Emissions of major air pollutants by region in the 450 Scenario 407
13.4  Estimated life-years lost due to exposure to anthropogenic emissions

of PM2.5 408
13.5  Abatement measures in China in the 450 Scenario compared with the

New Policies Scenario in 2020 413

Chapter 14: The energy transformation by sector
14.1 Capacity additions by fuel and region in the 450 Scenario 420

Chapter 15: Implications for oil markets
15.1 Key oil market indicators by scenario 444
15.2 Primary oil demand by region in the 450 Scenario 445
15.3 World oil demand by sector in the 450 Scenario 447
15.4 Oil supply by source in the 450 Scenario 450
15.5 Oil net imports in key regions in the 450 Scenario 454
15.6 Oil intensity by region in the 450 Scenario 456
15.7 Emissions of energy-related CO2 and major air pollutants in the Middle
 East by scenario 458

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 39

Part D: OUTLOOK FOR CASPIAN ENERGY

Chapter 16: Caspian domestic energy prospects
16.1 Key energy indicators for the Caspian 463
16.2 Indicators and assumptions for population and GDP in the Caspian 468
16.3 Primary energy demand by country in the Caspian by scenario 471
16.4 Primary energy demand in Azerbaijan by fuel in the New Policies Scenario 482
16.5 Primary energy demand in Kazakhstan by fuel in the New Policies Scenario 485
16.6 Primary energy demand in Turkmenistan by fuel in the New Policies Scenario 488
16.7 Primary energy demand in Uzbekistan by fuel in the New Policies Scenario 489
16.8  Primary energy demand in Armenia, Georgia, Kyrgyz Republic and Tajikistan

by fuel in the New Policies Scenario 493

Chapter 17: Hydrocarbon resources and supply potential
17.1 Conventional oil resources in the Caspian by country, end-2009 500
17.2 Oil production in the Caspian by country in the New Policies Scenario 501
17.3 Production-weighted average annual observed decline rates of oilfi elds
 by region 502
17.4 Oil net exports in the Caspian by country in the New Policies Scenario 502
17.5 Azerbaijan’s oil export routes 505
17.6 Ownership of the main Caspian upstream and midstream oil projects 509
17.7 Kazakhstan’s oil export routes 513
17.8 Conventional natural gas resources in the Caspian by country, end-2009 524
17.9 Plateau production characteristics and production-weighted average
 annual decline rates for gas fi elds 525
17.10 Natural gas production in the Caspian by country in the New Policies
 Scenario 525
17.11 Natural gas net exports in the Caspian by country in the New Policies
 Scenario 526
17.12 Azerbaijan’s main westward gas-export pipeline projects 530

Chapter 18: Regional and global implications 
18.1 Main energy and water relationships in the Caspian 553
18.2  Energy-related CO2 emissions in the Caspian by country in the New Policies 

Scenario 564

Part E: FOCUS ON ENERGY SUBSIDIES

Chapter 19: Analysing fossil-fuel subsidies
19.1 Common types of energy subsidies 571
19.2 Subsidies in the residential sector for electricity, kerosene and LPG in 
 countries with low levels of modern energy access, 2009 588
19.3 Plans to reform energy subsidies in selected countries 589

Chapter 20: Country subsidy profi les
20.1 Key economic and energy indicators for Iran 594
20.2 Fossil-fuel consumption subsidies in Iran 598

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


40 World Energy Outlook 2010

20.3 Key economic and energy indicators for Russia 598
20.4 Fossil-fuel consumption subsidies in Russia 601
20.5 Key economic and energy indicators for China 602
20.6 Fossil-fuel consumption subsidies in China 605
20.7 Key economic and energy indicators for India 606
20.8 Fossil-fuel consumption subsidies in India 611
20.9 Key economic and energy indicators for Indonesia 611
20.10 Fossil-fuel consumption subsidies in Indonesia 614

List of boxes

Part A: GLOBAL ENERGY TRENDS

Chapter 1. Context and analytical framework
1.1 Summary of fossil-fuel consumption subsidy assumptions by scenario 63

Chapter 2. Energy projections to 2035
2.1 Understanding the three WEO-2010 scenarios 79
2.2 China becomes the world’s largest energy consumer 87

Chapter 3: Oil market outlook
3.1 Defi ning and measuring oil and gas reserves and resources 114
3.2 Defi nitions of different types of oil in the WEO 116
3.3 Enhancements to the oil-supply model for WEO-2010 121
3.4 Impact of the Gulf of Mexico oil spill 129
3.5 The renaissance of Iraqi oil production 132

Chapter 4: The outlook for unconventional oil
4.1 How oil is formed 147
4.2 Life-cycle emissions 158
4.3 When oil from shales is not shale oil: the case of the Bakken 166
4.4 Exploiting deep shales: the case of the Bazhenov formation in Russia 170

Chapter 5: Natural gas market outlook
5.1 The GECF seeks oil price parity and ponders how to achieve it 196

Chapter 6: Coal market outlook 
6.1 Coal gasifi cation 205

Chapter 7: Power sector outlook
7.1 Smart solutions to electricity system challenges 225

Chapter 8: Energy poverty
8.1 Cooking and lighting in the poorest households 244
8.2 The importance of modern energy in achieving the MDGs 245
8.3 Renewable energy for rural applications 255
8.4 Measuring progress with energy poverty indicators 263
8.5 Going beyond household access: indicators at the village and national level 268
8.6 Initiatives to improve the effi ciency of biomass for cooking 270

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 41

Part B: OUTLOOK FOR RENEWABLE ENERGY

Chapter 9: How renewable energy markets are evolving
9.1  IEA statistical conventions and renewable energy measured at primary

energy level 278
9.2 Renewables in the 450 Scenario 282
9.3 Defi nitions of investment data 285
9.4 China’s overseas investment in renewable energy 289
9.5 Some key issues in fi nancing renewables in developing countries 294

Chapter 10: Renewables for electricity
10.1  Enhancements to the renewables-based power-generation module in

WEO-2010 307
10.2 Concentrating solar power technology 308
10.3 Renewables for electricity in the 450 Scenario 312
10.4 Capacity value of variable renewables 324
10.5 Floating wind turbines in Norway 330

Chapter 11: Renewables for heat
11.1 Expanding the production of heat from biomass in the industry sector 346
11.2 The impact of technology development on the uptake of solar for heat 348
11.3 Renewables for heat in the 450 Scenario 350
11.4 Heat pumps 351
11.5 Renewable heat obligations and feed-in tariffs in the European Union 353

Chapter 12: Renewables for transport
12.1 Renewable transport fuels 357
12.2 Biofuels defi nitions 359
12.3 Renewables in transport in the 450 Scenario 360
12.4  Raising ethanol blend levels in the United States 365

Part C: ACHIEVING THE 450 SCENARIO AFTER COPENHAGEN

Chapter 13: Energy and the ultimate climate change target
13.1 Uncertainties around the interpretation of Copenhagen Accord Pledges 381
13.2 Impact on government revenues 402

Chapter 14: The energy transformation by sector
14.1 Carbon capture and storage 423
14.2 The policy framework for the transport sector in the 450 Scenario 430
14.3 The policy framework for the industry sector in the 450 Scenario 436
14.4 The policy framework for the buildings sector in the 450 Scenario 439

Part D: OUTLOOK FOR CASPIAN ENERGY

Chapter 16: Caspian domestic energy prospects
16.1 Caspian potential for saving energy in district heating 472
16.2 Access to energy in the Caspian 481

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


42 World Energy Outlook 2010

Chapter 17: Hydrocarbon resources and supply potential
17.1 How do Caspian upstream costs compare? 498
17.2 By-passing the Turkish Straits 515
17.3 Caspian Sea legal issues 516
17.4 Gas fl aring in the Caspian 533
17.5 Putting a price on Caspian natural gas exports 538
17.6 LNG and CNG as options for Caspian gas exports 542
17.7 The Caspian Development Corporation 543

Chapter 18: Regional and global implications
18.1 Towards a common energy space? 552
18.2 Mitigating transit risks in the Caspian 556
18.3 Defi ning energy security 559
18.4 How big are the climate benefi ts of Caspian gas going east? 566

Part E: FOCUS ON ENERGY SUBSIDIES

Chapter 19: Analysing fossil-fuel subsidies
19.1 The G-20 and APEC commitments to phase out fossil-fuel subsidies 575
19.2 Sample calculation: estimating gasoline subsidies in Venezuela 578
19.3 The IEA energy-subsidy online database 591

List of spotlights

Part A: GLOBAL ENERGY TRENDS

Chapter 1. Context and analytical framework
Does rising prosperity inevitably push up energy needs? 70

Chapter 2: Energy projections to 2035
How do the energy demand projections in WEO-2010 compare with WEO-2009? 83

Chapter 3: Oil market outlook
Peak oil revisited: is the beginning of the end of the oil era in sight? 125

Chapter 5: Natural gas market outlook
Oil and gas prices: a temporary separation or a divorce? 185

Chapter 6: Coal market outlook 
Is Xinjiang destined to become the Ghawar of coal? 208

Chapter 8: Energy poverty
Are fossil-fuel subsidies in developing countries crowding out investments that 
would expand energy access? 260

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org


Table of contents 43

Part B: OUTLOOK FOR RENEWABLE ENERGY

Chapter 9: How renewable energy markets are evolving
When is biomass production sustainable? 284

Chapter 10: Renewables for electricity
Will recent cuts in incentives for photovoltaics really harm the industry? 319

Chapter 11: Renewables for heat
How big is the potential for solar water heating in China? 349

Chapter 12: Renewables for transport
How green is your aircraft? 362

Part C: ACHIEVING THE 450 SCENARIO AFTER COPENHAGEN

Chapter 13: Energy and the ultimate climate change target
What role for phasing out fossil-fuel subsidies in climate change mitigation? 392

Chapter 14: The energy transformation by sector
Can e-bikes make a difference? 433

Chapter 15: Implications for oil markets
What role can biofuels play in a carbon-constrained world? 453

Part D: OUTLOOK FOR CASPIAN ENERGY

Chapter 16: Caspian domestic energy prospects
What policies can unlock the Caspian’s energy savings potential? 474

Chapter 17: Hydrocarbon resources and supply potential
Black swans and wild cards: what could change the pattern of Caspian resource 
development? 523

Part E: FOCUS ON ENERGY SUBSIDIES

Chapter 19: Analysing fossil-fuel subsidies
Do subsidies to energy production encourage wasteful consumption? 586

©
 O

EC
D

/I
EA

 -
 2

01
0

www.worldenergyoutlook.org

www.worldenergyoutlook.org



