Foreword

Acknowledgements

Executive summary

Part A: Overview and context

Overview and key findings

1.1
1.2

1.3

1.4

Introduction

Causes of the crisis and immediate consequences

1.2.1  Causes of the crisis

1.2.2 Immediate consequences

Outlook for energy markets and security

1.3.1  Trends and vulnerabilities across the energy mix
1.3.2  Is a messy transition unavoidable?

Outlook for energy transitions

1.4.1  Selected country and regional trends

1.4.2  Keeping the door to 1.5 °C open

Setting the scene

21
2.2

2.3

24

Introduction

Background to the global energy crisis

2.2.1 Initial signs of strain

2.2.2  Russia’s invasion of Ukraine

2.2.3 Economic consequences

Where do we go from here?

2.3.1 Investment and trade responses

2.3.2 Policy responses

2.3.3  World Energy Outlook-2022 scenarios
Inputs to the scenarios

2.4.1  Economic and population assumptions
2.4.2  Energy, mineral and carbon prices

2.4.3  Technology costs

Part B: Road to net zero emissions

14

An updated roadmap to Net Zero Emissions by 2050

Introduction

19

27

29
32
33
33
36
42
44
58
63
66
72

83
86
87
87
88
92
97
97
102
105
107
107
110
115

119

121
124

World Energy Outlook 2022



Net Zero Emissions Scenario
3.1 Emissions and temperature trends
3.2 Energy trends
33 Fuel supply
3.4 Electricity generation
3.5 Industry
3.6 Transport
3.7 Buildings
Key themes
3.8 Avoiding growth in energy demand
3.9 What are the public and private investments needed to 2030?
3.10 Can we ramp up low-emissions technologies fast enough?

3.11 Energy employment: an opportunity and a bottleneck in the
NZE Scenario

Part C: Key energy trends

d Energy security in energy transitions
Introduction

Ten essentials for secure energy transitions

4.1 Synchronise scaling up a range of clean energy technologies
with scaling back of fossil fuels

4.2 Tackle the demand side and prioritise energy efficiency

4.3 Reverse the slide into energy poverty and give poor

communities a lift into the new energy economy

4.4 Collaborate to bring down the cost of capital in emerging
market and developing economies

4.5 Manage the retirement and reuse of existing infrastructure
carefully, some of it will be essential for a secure journey to
net zero emissions

4.6 Tackle the specific risks facing producer economies

4.7 Invest in flexibility —a new watchword for electricity security
4.8 Ensure diverse and resilient clean energy supply chains

49 Foster the climate resilience of energy infrastructure

4.10 Provide strategic direction and address market failures,
but do not dismantle markets

Conclusion

Table of Contents

125
125
128
133
136
141
146
150
155
155
163
166

175

179

181
184
186

186
191

195

200

204

209

214

217
223

228
232

15



q Outlook for energy demand

Introduction
Scenarios
5.1 Overview
5.2 Energy demand
53 Emissions
5.4 Air pollution

55 Investment
Key themes
5.6 Energy access
5.7 Efficient cooling for a warming world
5.8 Bringing forward the peak in oil use for road transport

q Outlook for electricity

Introduction

Scenarios
6.1 Overview
6.2 Electricity demand
6.3 Electricity supply
6.4 CO, emissions from electricity generation
6.5 Investment
Key themes
6.6 Power system flexibility is key to electricity security
6.7 Electricity networks are the backbone of clean power systems
6.8 Critical minerals underpin future clean electricity systems

Outlook for liquid fuels

Introduction

Scenarios
7.1 Overview
7.2 Oil demand by region and sector

7.3 Oil supply
7.4 Oil trade

7.5 Oil investment
7.6 Liquid biofuels
7.7 Low-emissions hydrogen-based liquid fuels

233
236
236
236
241
249
255
257
259
259
266
272

277

280
281
281
283
290
303
305
307
307
312
318

325

328
329
329
331
336
341
342
343
345

16 World Energy Outlook 2022



Key themes

7.8 Oil use in plastics

7.9 Are new conventional oil projects an answer to today’s

energy crisis?

7.10 Refining: immediate and longer term challenges

q Outlook for gaseous fuels

Introduction

Scenarios
8.1 Overview
8.2 Gas demand
8.3 Gas supply
8.4 Gas trade

8.5 Investment
Key themes
8.6 Outlook for natural gas in the European Union after

Russia’s invasion of Ukraine

8.7 Scaling up hydrogen

8.8 Is natural gas still a transition fuel in emerging market and

developing economies in Asia?

q Outlook for solid fuels

Introduction
Scenarios
9.1 Overview
9.2 Coal demand
9.3 Coal supply
9.4 Coal trade
9.5 Coal investment

9.6 Solid bioenergy

Annexes

Annex A. Tables for scenario projections

Annex B. Design of the scenarios

Annex C. Definitions

Annex D. References

Annex E. Inputs to the Global Energy and Climate Model

Table of Contents

347
347

352
357

365

368
369
369
372
377
381
383
386

386
395

402

409
411
412
412
414
418
421
422
423

429

431
463
485
505
517

17





