


There is more evidence of AI’s positive impact than of AI’s negative impact. But...

Impact of AI on Sustainable Development

2

(Vinuesa, 2020)

https://www.nature.com/articles/s41467-019-14108-y


(Negative?) Impact of AI on Sustainable Development
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(Sevilla, 2022)

https://epoch.ai/blog/compute-trends
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The carbon emissions of major Cloud
operators increase despite net-zero targets
in 2030 or 2050.

(Joshi, 2026)

https://beyondfossilfuels.org/wp-content/uploads/2026/02/AI-for-climate-claims-Report_FEB-2026_FINAL-2-16.pdf
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Life-Cycle Analysis (LCA) assesses the net
environmental impact of a product or service.
Guidelines exist for the LCA of AI services.

(Ligozat, 2022)

https://www.mdpi.com/2071-1050/14/9/5172


AI Services Have Higher-Order Impacts (e.g. Rebound Effects)
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(Kaack, 2022)

https://www.nature.com/articles/s41558-022-01377-7


We conducted a systematic review of papers that
include both “AI” (or “ML”) and “LCA” in their text
body.
We classified in four categories:
1. AI is the central LCA process (Green AI)
2. AI is in some upstream process (AI for Green)
3. AI is in some downstream process
4. AI helps LCA

Systematic Review of LCA and AI
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Review Insights
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AI helps LCA

AI is in some downstream process

AI is in some upstream process

AI is the central LCA process

AI is not even considered
with system boundaries in
68% of the reviewed
papers.



LCA has few application domains.

• Construction
• Concrete manufacturing and recycling, renovation, earth moving operations

• (E-)Waste Management
• Plastic sorting, plastic and biomass pyrolysis (biochar synthesis), bio-oil

production, methanation, composting
• Carbon capture, utilization and storage
• Digital Infrastructure Management

• Integrated circuit manufacturing, sensing, data center operations
• Miscellaneous

• Chicken production, solar power generation, additive manufacturing

Review Insights
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(Akinpelu, 2023)

https://www.sciencedirect.com/science/article/pii/S2772508123000212


13(Khan, 2025)

https://www.sciencedirect.com/science/article/pii/S2214993724003440
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Research is biased towards carbon emissions. The impact of AI is not clearly positive, if assessed at all.
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Research is biased towards “simple” AI, not generative AI whose computational cost is significantly higher.

(Joshi, 2026)

https://beyondfossilfuels.org/wp-content/uploads/2026/02/AI-for-climate-claims-Report_FEB-2026_FINAL-2-16.pdf


Technological Symbioses
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Two technologies are in symbiosis if they
reinforce each other, amplifying their mutual
impact.

We found several technological symbioses in
our corpus, highlighting potential higher-order
impacts of AI.
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Thank you!


