
AI and Energy
Felippa Amanta

DPhil Student, Environmental Change Institute

School of Geography and the Environment

idoddle.org



Microsoft's data centres located in the municipality of Colón, in Querétaro, México, June 17, 2024. 
Thomson Reuters Foundation/Miguel Tovar
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climate change mitigation. Nat. Clim. Chang. 12, 518–527 (2022). 
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Data centre and 
AI’s energy use
• Data centres, servers, and data 

transmission networks account for 1% to 
1.5% of global electricity demand (2% in 
the EU, 4% in the US, 3% in China) (IEA, 
2024)

• Between 7-10% of enterprise customers’ 
total spend on compute infrastructure 
supports AI applications, with 3-4.5% 
used for training and 4-4.5% spent on 
inference (OECD, 2022)

• AI compute demands are growing faster 
than energy efficiency gains

Kaack, L.H., et al. (2022). Aligning artificial intelligence with climate 
change mitigation. Nature Climate Change





What is AI?
An AI system is a machine-based system that, for 
explicit or implicit objectives infers, from the 
input it receives, how to generate outputs such 
as predictions, content, recommendations, or 
decisions that can influence physical or virtual 
environments. Different AI systems vary in 
their levels of autonomy and adaptiveness after 
deployment (OECD, 2023)
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AI in building

Lange S, Frick V, Gossen M, Pohl J, Rohde F and
Santarius T (2023) The induction effect: why
the rebound effect is only half the story of
technology’s failure to achieve sustainability.
Front. Sustain. 4:1178089.



AI in transport



Creutzig, F., J. et al. (2022) Demand, services and social aspects of 
mitigation. In IPCC, 2022: Climate Change 2022: Mitigation of Climate 
Change. Contribution of Working Group III to the Sixth Assessment 
Report of the Intergovernmental Panel on Climate Change [P.R. Shukla, 
et al. (eds.)]. Cambridge University Press, Cambridge, UK and New 
York, NY, USA. doi: 10.1017/9781009157926.007.

Net energy effect depends 
on the balance between 
efficiency and rebound







• Information processing?
• Autonomy and control in decision-making?
• Trust? Privacy concerns?



* policy response
(1) generic enablers: access, skills, data, trust
(2) specific climate policy for digitalisation?

Slide credit: Charlie Wilson
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ChatGPT uses
10x more energy
than regular 
Google search



Jones, N. (2018). The Information Factories. Nature (London), 561(7722), 
163–166. https://doi.org/10.1038/d41586-018-06610-y





Nestor Maslej et al., “The AI Index 2023 Annual Report,” AI Index Steering Committee, Institute for Human-
Centered AI, Stanford University, Stanford, CA, April 2023. 

AI’s carbon emissions



Over 100 data centre operators are 
signatories to the Climate Neutral Data 
Center Pact

• Purchase 100% carbon-free energy

• Measurable targets for energy 
efficiency

• Water usage effectiveness

• Recycle heat?

• Repair and recycle materials?





Challenges

• Location of data centre
• Energy mix in the local 

energy grid
• Location of renewable 

energy generation







AI in energy supply



AI in power systems

• Support flexibility by 
forecasting supply and 
demand

• Prevent grid failures 
through predictive 
maintenance

• Optimise energy systems 
through digital twin



Policy Responses

Examination of:
• Energy consumption of the full 

lifecycle of AI models, hardware, 
data centres

• Potential environmental impacts 
at local scales

• Positive and negative 
environmental impacts of AI 
applications including rebound 
effects, behavioural impacts



Policy Responses –
UK AI Energy Council
Clean and renewable energy solutions are needed to power the 
increasing energy demands of AI. To identify potential solutions, the 
Science and Technology Secretary of State and the Energy Secretary will 
co-chair a new AI Energy Council formed of industry leaders from the 
energy and AI sectors. The Energy Council will provide expert insight on 
the energy needs of AI, opportunities to accelerate investment in the 
development of renewable and innovative energy solutions, including 
Small Modular Reactors (SMRs) and the role of AI in a modern, 
efficient and sustainable energy system



iDODDLE Research 

• AI hype and intention to use AI application
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