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COP 28 Outcomes: Transitioning Away from Fossil Fuels



Renewables, efficiency and electrification dominate decarbonisation

• Renewable energy through 
direct supply  of low-cost 
power, efficiency, 
electrification, bioenergy 
with CCS and clean hydrogen 
dominate the 
decarbonisation of the 
energy system

Carbon dioxide emissions abatement under the 1.5C Scenario in 2050

Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023



Electricity will become the main energy carrier in 2050 

• Renewable energy deployment, 
improvements in energy efficiency 
and the electrification of end-use 
sectors contribute to this shift

• More significant roles of modern 
biomass (16%) and hydrogen 
(14%) in 2050

• 94% of hydrogen consumption in 
2050 from renewables

Breakdown of total final energy consumption by energy carrier between 2020 and 
2050 under the 1.5C Scenario

Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023



Clean hydrogen to play unique role in energy transition (especially for industry and transport)

Source: IRENA, International trade and green hydrogen: Supporting the global transition 
to a low-carbon economy, 2023.

Green hydrogen:

• Can be traded as a gas (in compressed 
tanks, or via pipelines) or as a liquid (in 
ships).

• Can also be traded in the form of chemical 
derivatives e.g., methanol, ammonia, 
methane and jet fuel. 

• Can enable the trade of other low-carbon 
commodities, such as metallic iron.

 



Critical Materials

Critical materials are fundamentally different from fossil fuels

Source: IRENA, Geopolitics of the Energy Transition: Critical Materials, 2023

Assessing disparity between current supply and anticipated 
demand in 2030 for selected materials*



Costs, energy prices and the energy transition

• Renewable electricity costs 
continued their historic 
downward trend.

• The global weighted average 
levelised cost of electricity 
(LCOE) of newly commissioned 
utility-scale solar PV projects fell 
by 89% between 2010 and 2022.

• The LCOE of CSP fell by 69%, and 
onshore and offshore wind by 
69% and 59%, respectively.

Source: IRENA, International trade and green hydrogen: Supporting the global transition to a low-carbon 
economy, 2023.



Renewable Capacity Additions 2010 -2022 

Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023



Renewable Generation Capacity by Region



Despite Progress, the Energy Transition is far from Being on Track

Tracking progress of key energy system components to achieve the 1.5C Scenario

Source: IRENA, World Energy Transitions Outlook 2023: 1.5°C Pathway, Vol.1, 2023



Key Enablers: Tripling Renewables and Doubling Efficiency 



Investment needs for a successful energy transition



Thank you!

www.irena.org
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