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Net Zero by 2050



IEA 2022. All rights reserved. Page 3

Make the 2020s the decade of massive clean energy expansion

Technologies for achieving the necessary deep cuts in global emissions by 2030 exist, 

but staying on the narrow path to net-zero requires their immediate and massive deployment.
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Prepare for the next phase of the transition by boosting innovation

Unlocking the next generation of low-carbon technologies requires more clean energy R&D and $90 billion in 

demonstrations by 2030; without greater international co-operation, global CO2 will not fall to net-zero by 2050.

CO2 savings by technology maturity in 2050, NZE scenario

Ammonia-powered ships

Direct air capture

Synthetic liquid fuels
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Next-generation biofuels
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Set near-term milestones to get on track for long-term targets
-

of 

sales

7.6 Gt CO2 captured

5

10

15

20

25

30

35

2020

G
t 

C
O

2

carbon- All appliances and cooling 

Phase-out of unabated coal 
in advanced economies

Electric cars are
60% of sales

All new buildings are
zero-carbon ready

Net zero electricity 
sector globally

More than 90% of heavy 
industry production is 
low emissions

50% of fuels used in 
aviation are sustainable

More than 85% of 
buildings are 
zero-carbon ready

Half of existing buildings 
retrofitted to zero-carbon 
ready levels

No new ICE car sales

Electric heavy trucks 
are 50% of sales

Universal energy access

Most appliances and cooling 
systems are best in class

Half of heating demand 
met by heat pumps

1 020 GW annual solar and 
wind additions

Phase-out of all unabated 
coal and oil power plants

All industrial electric 
motors are best in class

435 Mt low-carbon hydrogen; 
3 000 GW electrolysers

4 Gt CO2 captured

No new unabated coal plants 
approved for development

No new oil and gas fields 
approved for development, 
and no new coal mines or 
mine extensions

No new sales of 
fossil fuel boilers

Most innovative low-
emissions technologies 
in heavy industry 
demonstrated at scale

Almost 90% of existing 
capacity in heavy industries 
reaches end of their 
investment cycle

Overall net zero electricity 
in advanced economies

Almost 70% of electricity 
generation globally from 
solar PV and wind
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150 Mt low-carbon hydrogen; 
850 GW electrolysers
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The Glasgow baseline
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The world is starting to bend the emissions curve

New policies, technology cost reductions, and the pandemic have pulled the projected emissions curve down.

But there is still a large gap between announced pledges and the net zero emissions scenario.

Pre-Paris Baseline

Stated Policies

Announced Pledges
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Announced Pledges

Net Zero Emissions

Global emissions



IEA 2022. All rights reserved. Page 8

Action to reduce emissions re-shapes global energy markets

Full realisation of all announced pledges sees peak oil and natural gas demand occurring in the current decade, yet 

the NZE pathway requires increased ambition and results in a transformation of energy markets
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In the EU, act now to keep the 2050 target in reach

Space heating demand falls 15% to 2030 with full implementation of EU policies and targets. Delay in increasing 

retrofit rates to 2% puts building sector targets out of reach

Residential space heating energy intensity and energy demand in the EU in the Stated Policies and Announced Pledges

Scenarios
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Where are we heading?
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2021: the largest ever annual increase in global CO2 emissions

Increased use of coal was the main factor driving up global energy-related CO2 emissions by over 2 billion tonnes, 

their largest ever annual rise in absolute terms, pushing emissions to their highest ever level.

CO2 emissions from energy combustion and industrial processes and annual change, 1900-2021
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Looming risk of more turbulence ahead for energy markets

The world is not investing enough to meet its future energy needs; oil and gas investment is geared to a world of 

stagnant or falling demand, while transition-related spending is not rising nearly fast enough

Oil and natural gas production investment
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Energy market crisis worsened by Russian war on Ukraine

Energy prices reach record highs across the world, boosted by the economic recovery and by exceptional weather 

conditions, in a context where supply is constrained.

Selected energy price trends over the last year
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A 10-Point Plan to reduce the EU’s Reliance on Russian Natural Gas

Action 1

No new gas supply 

contracts 

with Russia

Action 2

Replace Russian 

supplies with gas from 

alternative sources

Action 3

Introduce minimum 

gas storage 

obligations to enhance 

market resilience

Action 4

Accelerate the 

deployment of

new wind and solar 

projects

Action 5

Maximise generation from 

existing dispatchable low-

emissions sources: 

bioenergy and nuclear

Action 6

Enact short-term measures 

to shelter vulnerable 

electricity consumers from 

high prices

Action 7

Speed up the 

replacement of gas 

boilers with heat pumps

Action 8

Accelerate energy 

efficiency 

improvements in 

buildings and industry

Action 9

Encourage a temporary 

thermostat adjustment 

by consumers

Action 10

Step up efforts to diversify 

and decarbonise sources of 

power system flexibility
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A 10-Point Plan for oil
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Emergency measures can quickly cut oil demand by 2.7mb/d

Immediate actions in advanced economies can cut oil demand by 2.7 mb/d in the next four months, 

reducing the risk of a damaging supply crunch

Oil demand reductions in advanced economies within four months in the 10-Point Plan
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Reduce speed limits on highways

Work from home up to 3 days

Car-free Sundays in cities

Public transport, walking and cycling

Alternate car access to roads in cities

Increase car sharing and reduce fuel use

Promote efficient driving for trucks

Use existing HSR and night trains

Reduce business flights

EVs and more efficient vehicles

10-Point Plan

- 2.7mb/d
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A joint IEA - EC awareness campaign
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Additional slides


