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Limiting global warming

2Source: IPCC AR6 Summary for Policymakers



Will AI help to fight climate change?
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“If we have to spend even 1% 
of the world’s electricity 
training powerful AI, and that 
AI helps us figure out how to 
get to non-carbon-based 
energy or to do carbon 
capture better, that would be 
a massive win,” – Sam 
Altman.



Will AI hurt the climate?
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How AI affects greenhouse gas emissions

5Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Nature Climate Change, 1-10.
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How AI affects greenhouse gas emissions

6Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Nature Climate Change, 1-10.



Impacts from AI computation & hardware
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Computing-related emissions from AI

Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Nature Climate Change, 1-10.



Inference is important

• Inference energy costs may 
outweigh training over time

• DeepSeek may be more efficient 
in training than other large 
language models (LLMs)

• Unclear how inference compares 
to other LLMs because of “chain 
of thought” approach in 
reasoning models

• More and longer outputs before 
final answer
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Computing-related 
emissions from inference
• Numbers on the right are from smaller 

open-source models and lower bound.
• AI Act: Inference energy reporting for 

proprietary GPAI models in Code of 
Practice

• Generative tasks are more energy-
intensive compared to discriminative 
tasks.

• Tasks involving images are more 
energy-intensive compared to those 
involving text.

• Using general-purpose AI (GPAI) for 
discriminative tasks is more energy-
intensive compared to task-specific 
models.

10Source: https://www.nature.com/articles/d41586-025-00616-z
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Computing-related emissions from AI

Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Nature Climate Change, 1-10.
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and now 

larger



Total annual computing-related energy consumption from AI

12Source: adapted from Roegen Centre for Sustainability and INFRAS with data from Schneider Electric, 2023; Schneider 
Electric, 2024; De Vries, 2023; IEA, 2024; Morgan Stanley, 2024; Goldman Sachs, 2024; Semianalysis, 2024 

Comparison

Global electricity 
consumption 2023: 
29,479.05 TWh

Total electricity 
consumption in 2023: 
• low-income countries 

2023: 126.35 TWh
• United States: 

4,249.05 TWh

Source: Our World in Data

Data center total 
(IEA, 2025)



How AI affects greenhouse gas emissions

13Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Nature Climate Change, 1-10.
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How AI affects greenhouse gas emissions



Resources
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ML for district energy

Motivation: District heating 
systems for use of waste heat

Application: Forecasting heat 
demand for better scheduling of 
efficient production units

ML: Sequence prediction based on 
heat generation and metering and 
environmental data
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Image: dena



Data-Driven Bicycle Volume Extrapolation

Predicting daily and average annual daily street-level bicycle 
volumes using machine learning and various public data sources

17Kaiser SK, Klein N, Kaack LH. From counting stations to city-wide estimates: data-driven bicycle volume extrapolation.
Environmental Data Science. 2025;4:e13. doi:10.1017/eds.2025.5



Role of AI for reducing emissions

18Kaack, L. H., Donti, P. L., Strubell, E., Kamiya, G., Creutzig, F., & Rolnick, D. (2022). Aligning artificial intelligence with climate 
change mitigation. Nature Climate Change, 1-10.



The system perspective
• Where is most AI 

applied?
▪ Service development 

and operations in the 
tech sector

▪ Marketing
▪ Financial service 

operations
• Indirectly affect 

emissions
• Recent boom of Large 

Language Models 
(LLMs)

• Very few applications 
of LLMs to help 
climate action

19Source: AI Index Report, 2024



AI for sustainability applications need to scale
• Without deployment at scale in sectors like energy, 

transportation or agriculture, AI will not reduce emissions 
(barriers to deployment)

• Where AI is applicable, it is only one piece of the puzzle 
that needs to integrate with existing technologies and 
processes

• Many AI applications are not market-ready (yet)
• Benefits and costs are poorly understood – need for more 

pilot projects
• Different collaboration and implementation models - need 

for best practices
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Conclusion

• Large uncertainty about 
current and future 
emissions effects

• LLMs have an energy 
problem – and 
contribute little so far to 
climate action
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• Workshops at main AI 
conferences 

• $4MM Innovation Grants 
Program (3rd round)

• Summer schools 2022-24
• Policy advice and events at 

UNFCCC climate conferences
• Monthly newsletter
• Community platform
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Climate Change AI
Catalyzing impactful work at the intersection of climate change and AI

www.climatechange.ai



Contact
Thank you!

AI and Climate Technology Policy Group

Lynn Kaack

Assistant Professor at Hertie School of Governance 
Co-founder and Chair of Climate Change AI

Homepage: https://lynnkaack.com

E-mail: kaack@hertie-school.org

www.climatechange.ai
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https://lynnkaack.com/
http://www.climatechange.ai/
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