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The path to 1.5 ̊C has narrowed, but clean energy growth is keeping it open
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Global CO2 emissions reached a record high in 2022, but the speed of the roll‐out of key clean energy technologies 

means that coal, oil and natural gas will all peak this decade even without any new climate policies.
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Tracking Clean Energy Progress 2023
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Innovation is already delivering new tools and lowering their costs

Clean energy innovation has been accelerating in the last few years,

yet more RD&D is needed to unlock the next generation of low-emissions technologies.

CO2 emission reductions by technology maturity in 2050 in the NZE Scenario of 2021CO2 emission reductions by technology maturity in 2050 in the NZE Scenario of 2023
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A roadmap to net zero by 2050
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Key global ambitions for this decade:

• Triple renewables capacity

• Double energy intensity improvements

• Cut methane from fossil fuels by 75%

• All new heavy industry capacity near-zero-emissions capable

Clean energy growth results in:

• No need for new unabated coal power

• No need for new oil and gas fields

Benchmarks for the Global Stocktake and NDCs:

• Advanced economies CO2 declines 80% collectively

• Emerging & developing economies CO2 declines 60% collectively

The energy system transformed:

• Power generation 90% renewable 

• Nuclear capacity doubled

• Energy consumption 50% electrified

• Annual removals of 1.7 Gt CO2  
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To reach net zero emissions, the energy sector must diversify

Total demand for fossil fuels falls by more than one-quarter by 2030.

Global net CO2 emissions by sector, and total energy supply in the NZE
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Bioenergy supply in the NZE is limited to 100 EJ

The median IPCC scenario reaching net zero emissions by 2050 sees around 235 EJ of bioenergy demand,

over twice the level in the NZE.

Bioenergy supply by source in the NZE Scenario, 2010-2050
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Hydrogen supply by source in the NZE Scenario, 2022-2050

Low-emission hydrogen supply increases

The NZE Scenario sees total final consumption of 25 EJ of hydrogen and hydrogen‐based fuels 

compared to 18 EJ in the median IPCC scenario.

Comparison of hydrogen TFC in selected IPCC 

scenarios and the IEA NZE Scenario in 2050
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Less than 10% of transport energy will come from fossil fuels in 2050

Biofuels and hydrogen-based fuels account for almost 50% of transport energy demand by 2050.

Global transport final consumption by fuel type in the NZE, 2020-50
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Transport modes do not decarbonise at the same rate

Passenger cars can make use of low-emissions technologies on the market, 

but major advances are needed for heavy trucks, shipping and aviation to reduce their emissions.

Global CO2 transport emissions in the NZE, 2000-2050
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Technology innovation is critical for the Net Zero pathway 

Technology readiness of key technologies for shipping and aviation 
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Key technologies for shipping must be commercialised this decade to be in line with the NZE Scenario, 

while hydrogen-based fuels for aviation need to commercialise by 2040.
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Hard-to-abate transport modes will require low-emission fuels

Low-emission fuels ramp up from less than 1% of energy consumed today in shipping and aviation 

to almost 15% in 2030 and 80% in 2050 in the NZE Scenario.

Energy consumption in shipping and aviation in the Net Zero by 2050 Scenario, 2022-2050
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Electricity will be needed for low-emission fuel production

Electricity demand for hydrogen-based fuels production increases total transport electricity demand by 6 000 TWh

 to reach a total of almost 17 000 TWh.

Direct and indirect electricity demand by transport mode in the NZE, 2050
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Workshop focus

Low-emission fuel supply and infrastructure

Demand for low-emission fuels in long distance transport

Policies to creating a market for low-emission fuels

Session 1

Session 2

Session 3



IEA 2023. CC BY 4.0. Page 15


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

