
Global Warming of 1.5°C:

Emission Pathways and System Transitions 
Consistent with 1.5°C Global Warming 
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Where are we now?

• Estimates of the global emissions outcome of 

current nationally stated mitigation ambitions as 

submitted under the Paris Agreement would lead to 

global greenhouse gas emissions in 2030 of 52–58 

GtCO2eq yr−1.

• Pathways reflecting these ambitions would not limit 

global warming to 1.5°C, even if supplemented by 

very challenging increases in the scale and 

ambition of emissions reductions after 2030.
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System transitions consistent with 1.5°C warming

Rapid, far-reaching and unprecedented changes in all 
systems 

• A range of technologies and behavioural changes

• Renewables supply 70-85% of electricity in 2050

• Coal declines steeply, ~zero in electricity by 2050

• Deep emissions cuts in transport and buildings

• Oil and especially gas persist longer – gas use rises by 
2050 in some pathways 

• Urban and infrastructure system transitions imply 
changes in land and urban planning practices
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• Transitions in global and regional land use in all pathways, 
but their scale depends on the mitigation portfolio
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Carbon Dioxide Removal (CDR)

• All pathways that limit global warming to 1.5°C with 
limited or no overshoot use CDR

• The larger and longer the overshoot, the greater the reliance 
on CDR later in the century

• BECCS (bioenergy with carbon capture and storage) features 
in most scenarios but is avoided in a few

• CDR at large scale could have significant impacts on land, 
food and water security, ecosystems and biodiversity
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• Some AFOLU-related CDR measures such as restoration of 
natural ecosystems and soil carbon sequestration could 
improve biodiversity, soil quality, and local food security
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• Energy investments rise by 0.36% of global GDP compared 
to the baseline in 1.5°C pathways 

Energy investment and emission pathways

• Energy investments are 1.8% of global GDP over the period 
2015-35 in assessed baseline scenarios 
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• This rises to 2.1% in 2°C pathways and 2.2% in 1.5°C 

pathways 

• Annual investments in low-carbon energy and energy 
efficiency would roughly double in the next 20 years

• Annual investments in fossil fuel extraction and conversion 
would decrease by about a quarter in the next 20 years
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