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Figure 1. Unusual climate 

anomalies in 2023 (the red 

line, which appears bold in 

print). Sea ice extent (a, b), 

temperatures (cïe), and area 

burned in Canada (f) are 

presently far outside their 

historical ranges. These 

anomalies may be due to 

both climate change and 

other factors. Each line 

corresponds to a different 

year, with darker gray 

representing later years.
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SYR Figure SPM.5

Limiting warming to 
1.5°C and 2°C involves 
rapid, deep and in most 
cases immediate 
greenhouse gas 
emission reductions
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IPCC AR6 SYR Figure 2.4a
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IPCC AR6 SYR Figure 2.4b
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Characteristics of four illustrative model pathways
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Expectations for excessive reliance on 

CCUS  

×ά¢ƘŜ ǎŜŎƻƴŘ ƛǎ ŜȄŎŜǎǎƛǾŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ǊŜƭƛŀƴŎŜ ƻƴ //¦{Φ Carbon capture, 
utilisation and storage is an essential technology for achieving net zero emissions in 
certain sectors and circumstances, but it is not a way to retain the status quo. If oil 
ŀƴŘ ƴŀǘǳǊŀƭ Ǝŀǎ ŎƻƴǎǳƳǇǘƛƻƴ ǿŜǊŜ ǘƻ ŜǾƻƭǾŜ ŀǎ ǇǊƻƧŜŎǘŜŘ ǳƴŘŜǊ ǘƻŘŀȅΩǎ ǇƻƭƛŎȅ 
settings, this would require an inconceivable 32 billion tonnes of carbon captured 
for utilisation or storage by 2050, including 23 billion tonnes via direct air capture to 
limit the temperature rise to 1.5 °C. The necessary carbon capture technologies 
would require 26 000 terawatt hours of electricity generation to operate in 2050, 
which is more than global electricity demand in 2022. And it would require over 
USD 3.5 trillion in annual investments all the way from today through to mid-
ŎŜƴǘǳǊȅΣ ǿƘƛŎƘ ƛǎ ŀƴ ŀƳƻǳƴǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ƛƴŘǳǎǘǊȅΩǎ ŀƴƴǳŀƭ ŀǾŜǊŀƎŜ ǊŜǾŜƴǳŜ 
ƛƴ ǊŜŎŜƴǘ ȅŜŀǊǎΦέ όL9!ύ
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Illustrative Mitigation Pathways (IMPs) => 
¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ǿŀȅǎ ǘƻ ŀŎƘƛŜǾŜ ƴŜǘ ȊŜǊƻ Χ ǿƛǘƘ ōŜƴŜŦƛǘǎ ŀƴŘ Ǌƛǎƪǎ ǘƻ ŜŀŎƘΦ

PRIMARY ENERGY

GHG EMISSIONS

Low Demand Sustainability

Renewables

Negative Emissions technologies

Credit: Keywan Riahi (IIASA)

Negative 

Emissions 

technologies
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There are options available now in 
every sector that can at least halve
emissions by 2030

Energy Land use TransportUrban BuildingsIndustry

Demand and services





The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse gas 
(GHG) emissions to half of the current level or less



The total emission mitigation potential by 2030 is sufficient to reduce global greenhouse gas 
(GHG) emissions to half of the current level or less
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Individuals are important, but people alone cannot bring in change: need 
infrastructure, technology access, incentives, equity 

IPCC 2022
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