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Regenerative agriculture
and restored soil health

Protected biodiversity

Limited bioenergy
supply primarily
from waste and
residues

Healthier diets,
less food waste

A prosperous net-zero-emissions economy
by mid-century is Mission Possible
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Reaching net-zero emissions is
technically and economically feasible

Full decarbonisation will 
cost less than 0.5% of 

global GDP

Technologies needed to fully 
decarbonise each sector with 

no offsets are known or in 
development

The journey of zero-emissions solutions
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   3 steps to a net-zero-emissions economy

 Use less energy

Scale up clean
energy provision

 Use clean
 energy

everywhere

Deploy more efficient equipment, transport modes & production processes
Use less primary material input to deliver the same goods
Change consumption patterns using fewer products and services to 
achieve same living standards

Multiply by 10-15 zero-carbon electricity generation
Scale up zero-carbon hydrogen production to reach 700-1,000 Mt p.a.
Build biofuel and synthetic fuel supply chains

Drive massive clean electrification of buildings, transport and industry
Use hydrogen where you can’t electrify
Decarbonise remaining energy use using CCS/U and sustainable bioenergy
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A complete transformation of our energy system is required
to support a zero-emissions economy

Annual primary 
energy use in 2050

Annual final direct
energy use in 2050

By energy By sector 355 EJ

495 EJ

Without 
energy 

productivity 
improvements

Energy productivity 
matters

Without radical energy 
productivity improvement, 
final energy demand would be 
~40% higher and would 
require an even faster 
deployment of clean energy 
provision.

Note: the difference in total between 
primary and final energy uses is due to 
efficiency losses in the energy 
generation or use processes

*Direct zero-carbon electricity 
generation (solar, wind, hydro, 
geothermal, nuclear…)

Fossil fuels
80 EJ

Biomass &
waste
46 EJ

Zero-carbon
electricity*
282 EJ

Fossil fuels + CCS
22 EJ

Synfuels 6 EJ
Ammonia 9 EJ

Bioenergy 14 EJ

Hydrogen
40 EJ

H

Electricity
264 EJ

Agriculture 10 EJ
Sea & air transport
26 EJ

Surface
transport
49 EJ

Other
industries
85 EJ

Heavy
industry
55 EJ

Other buildings
operations
53 EJ

Buildings
heating
78 EJ

408 EJ2020-2050 
change

Divided 
by 6

Shift to 
sustainable

sources

Multiplied 
by 5



Making progress by 2030
to achieve net-zero by 2050

A shared responsibility

create conditions for 
rapid private sector 

action & build up 
infrastructure 

Policy-
makers

bring to market and 
reduce the cost of 

zero-emissions 
technologies

Innovators

produce low-cost 
and abundant 

zero-emissions 
energy

Energy 
producers

transform deeply 
processes and 

business models to 
embrace efficiency 
and zero-emissions 

production

Producers
of goods and 

services

demand and pay for 
low-emissions and 

eventuallyzero-emis
sions goods and 

services

Buyers
of goods and 

services

finance
zero-carbon assets 

and companies
in transition

Financial
institutions

Create the right 
policy and

investment 
environment

for technology 
diffusion

Enable the 
emergence of
the next wave
of zero-carbon 
technologies

Speed up 
deployment

of proven 
zero-carbon 

solutions

Build massive capacities of zero-carbon 
power generation and associated 
transmission and distribution infrastructure

Make the global light-duty vehicle 
fleet electric and build charging 
networks required 

Drive ambitious and systematic 
energy efficiency programmes in the 
building sector

Improve material efficiency and 
recycling through greater value chain 
collaboration 

Remove fossil-fuels subsidies and tax 
carbon and other GHGs (targeting 
over $100/tonne CO2 before 2030)

Use standards and regulations to 
accelerate decarbonisation where 
price signals are insufficient

Channel investment into the transition 
of high-emissions activities

Focus public and private R&D support 
on critical technology targets

Foster value chain collaboration to 
coherently develop supply and 
demand in key emergence sectors

De-risk end-to-end pilots to test new 
technologies in the context of their 
value chain
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