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AI impact on energy transition is diffuse (AI = GPT!)

Kaack et al. (2022). 

"Aligning artificial 

intelligence with 

climate change 

mitigation." Nature 

Climate Change. 

doi.org/10.1038/s4

1558-022-01377-7
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AI in energy transitions – outline of talk.

1. Digital transformation in the SSPs.

2. AI & data centres: direct impacts on energy.

3. AI use cases: indirect impacts on energy.

4. AI systemic impacts on energy transitions.



Projecting digital transformation in global scenarios.

Fan Y.V. & C. Wilson (under review). "Digital Transformation in the Shared Socioeconomic Pathways." npj Climate Action.

historical: E-Gov Development Index
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Projecting digital transformation in global scenarios.

Fan Y.V. & C. Wilson (under review). "Digital Transformation in the Shared Socioeconomic Pathways." npj Climate Action.

historical: E-Gov Development Index future: SSP storyline consistent projections
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use case? relationships:

digital transformation & x



Future digital divide compounds inequality in some SSPs.

Fan Y.V. & C. Wilson (under review). "Digital Transformation in the Shared Socioeconomic Pathways." npj Climate Action.

62 countries extrapolated to global:

under SSP3 assumptions by 2050,

very low to low digital transformation for

47% of all countries

35% of total population (3.5 billion people)

relative digital transformation level in 2050

(62 country sample)



1. Digital transformation in the SSPs.

2. AI & data centres: direct impacts on energy.

3. AI use cases: indirect impacts on energy.

4. AI systemic impacts on energy transitions.

AI in energy transitions – outline of talk.



AI impact on energy & climate = data centres?

https://www.datacentermap.com/t

he-netherlands/



Energy-hungry AI data centres projected to scale rapidly.

IEA. 2025. Energy and AI.

Paris, France: International Energy Agency (IEA).



Wilson, C., Fan, Y. V., & Amanta, F. (2025). Oxford Energy Forum, Artificial Intelligence and its Implications for Electricity System(145), 10–15. 

https://www.oxfordenergy.org/publications/artificial-intelligence-and-its-implications-for-electricity-systems-issue-145/
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Wilson, C., Fan, Y. V., & Amanta, F. (2025). Oxford Energy Forum, Artificial Intelligence and its Implications for Electricity System(145), 10–15. 
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Energy-hungry AI data centres projected to scale rapidly.

Global growth <–> local constraints

- grid connections, network capacity

- available (low carbon) power

- permitting & build timelines (SMRs!)

- latency, proximity to demand centres

+ Lovins (2025): risk of 12x overbuild
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Yee Van Fan analysis.

https://idoddle.org/new-iea-report-on-ai-and-energy/

Long-term data centre energy footprints? Very uncertain.

SSP consistent projections 

calibrated to elasticity of 

data centre energy demand

with respect to
digital transformation 

observed historically

(shown here: SSP2)
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1. Digital transformation in the SSPs.

2. AI & data centres: direct impacts on energy.

3. AI use cases: indirect impacts on energy.

4. AI systemic impacts on energy transitions.

AI in energy transitions – outline of talk.



AI impact on energy transition is diffuse (AI = GPT!)

Kaack et al. (2022). 

"Aligning artificial 

intelligence with 

climate change 

mitigation." Nature 

Climate Change. 

doi.org/10.1038/s4

1558-022-01377-7

direct impacts

~2-3% global CO2

indirect impacts

> |2-3|% global CO2
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Many examples of climate-beneficial AI use cases.



Many examples of climate-beneficial AI use cases.

Slide by David Rolnick (McGill & Climate Change AI), presented at the Workshop on Digital & Climate Futures. 

13-14 May, IIASA, Austria.

How AI can advance climate action

   Distilling raw data into actionable information

    Improving operational efficiency

    Forecasting

    Speeding up time-intensive simulations

    Accelerating scientific discovery

Rolnick, D. et al. (2022). "Tackling Climate Change with Machine Learning." 

ACM Comput. Surv. 55(2): Article 42. doi.org/10.1145/3485128



AI use cases: double-edged swords for energy.

Fan Y.V. & C. Wilson (2025). "Digital Transformation in the Shared Socioeconomic Pathways." forthcomingWilson, C., Agnew, M., Amanta, F., Fan, Y. V., Kumar, P., & Seger, M. (2024). Evidence Synthesis of Indirect Impacts of Digitalisation on 

Energy and Emissions. ICT4S 2024 Conference Proceedings. pp116–127. https://doi.org/10.1109/ICT4S64576.2024.00021

https://doi.org/10.1109/ICT4S64576.2024.00021


IEA. 2025. Energy and AI. Paris, France: International Energy Agency (IEA).

Fig 5.30. Indirect emission reduction in end-use 

sectors in the Widespread Adoption Case in 2035.

Fig 5.31. An exploratory analysis of AI impacts on 

emissions in 2035.

AI use cases: double-edged swords for energy.



Filippucci, F., Gal, P., & Schief, M. (2024). Miracle or Myth? Assessing the macroeconomic productivity 

gains from Artificial Intelligence. OECD Artificial Intelligence Papers. DOI: 10.1787/b524a072-en

AI indirect impact on energy via productivity & growth.



1. Digital transformation in the SSPs.

2. AI & data centres: direct impacts on energy.

3. AI use cases: indirect impacts on energy.

4. AI systemic impacts on energy transitions.

AI in energy transitions – outline of talk.



Data centres aside, the AI-energy transition narrative is 
framed about opportunity.



We mapped 30 AI risks for zero-emission energy 
(including climate policy & governance).





idoddle.org

Posts | 30-ai-risks-for-

climate-mitigation











AI risks for climate policy & governance

are not explicit in

AI ethics & governance frameworks
(e.g. EU AI Act)

AI-energy transition analyses & pathways

(e.g. IEA)



AI in energy transitions (+ analytical challenges).

1. Digital transformation in the SSPs.
 - empirical relationships with energy transition factors

2. AI & data centres: direct impacts on energy.
 - global vs. local dynamics, geographic dispersion

3. AI use cases: indirect impacts on energy.
 - standardised assessments, generalisability

4. AI systemic impacts on energy transitions.
 - macro productivity, risks to climate policy & governance
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