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Source: IPCC SR1.5 (2018) – Table 2.2 https://www.ipcc.ch/sr15/

Halting global warming
needs zero CO2 emissions
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The remaining carbon budget for limiting 
warming to 1.5°C is small 

insufficient emissions reductions in the 
past results in certainty of success 
not being an option anymore
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Estimated near-term efforts increase sharply to 1.5°C
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Source: Rogelj et al, Nature (2021) “Three ways to improve net-zero emissions targets”
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Different net zero targets
and their climate outcome
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Improved understanding of key components
determining carbon budget size
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Five components: 
- Historical warming to date
- Transient climate response to cumulative 

emissions of carbon dioxide (TCRE)
- Zero emission commitment (ZEC)
- Projected future non-CO2 temperature 

contribution
- Unrepresented Earth system feedbacks
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Impact of past and future non-CO2 emissions 
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Carbon budget assessment for 1.5°C uses consistent reductions in 
non-CO2 greenhouse gases to counter effect of reducing aerosols

Despite deep reductions in CH4, N2O and other greenhouse gases
net effect by mid-century = 0.1 to 0.2°C warming due to non-CO2

Global CH4 emissions reductions are essential: 
Around a 50 to 60% reduction over the next 2 decades



Source: IPCC SR1.5 (2018); Huppmann et al (2018); own calculations using GWP* 

Impact of past and future non-CO2 emissions
focus on methane 
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Failure to reduce CH4 emissions: Reduction of remaining carbon budget 
Implications: 1.5°C carbon budget effectively zero

Keeping CH4 emissions constant
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1.5°C efforts and feasibility
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Similar cumulative CO2 until net zero, but different strategies



Shifting efforts and transition risks in 1.5°C pathways

Expert Meeting 22 June 2021Source: IPCC SR1.5; Huppmann et al (2018); Brutschin et al (2021)



The latest understanding on efforts required to achieve the 1.5C goal

Thank you
Joeri ROGELJ


